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PART   II. 


General  and  Physical   Chemistry, 


Anisotropic  Liquids.  Georges  Fhiedel  and  F.  Grandjean 
[Compt.  rend.,  1910,  151,  988—989.  Compare  Abstr.,  1910,  ii,  809).— 
Polemical  against  Mauguin  {Compt.  rend.,  1910,  151,  886).  The 
authors  suggest  that  the  term  "  Hquid  crystals"  should  be  restricted 
to  those  fluids  showing  discontinuous  vectorial  properties,  and  not 
applied  to  substances,  such  as  /?-azoxyphenetole,  which  are,  strictly 
speaking,  merely  anisotropic  liquids.  W.  0.  W. 

The  Ultra-violet  Absorption  of  Oxygen.  H.  von  Wartenberg 
{Physikal.  Zeitsch.,  1910,  11,  1168— 1172).— The  adsorption  of  ultra- 
violet rays  by  oxygen,  heated  at  temperatures  varying  from  1200°  to 
1 800°,  has  been  investigated.  The  oxygen  was  contained  in  an  electrically 
heated  iridium  tube  provided  with  quartz  end-plates,  and  by  means  of 
a  quartz-mercury  lamp  and  a  quartz  prism,  ultra-violet  rays  of  wave- 
lengths X  =  254,  239,  230,  220,  and  210  ixfx  were  separately  examined. 
The  photo-electric  measuring  apparatus  consisted  of  a  platinised  quartz 
plate,  contained  in  a  highly  exhausted  tube,  and  connected  with  a 
Dolezalek  electrometer  and  a  BronFon  resistance. 

The  observations  show  that  the  absorption  increases  as  the  wave- 
length diminishes,  and  for  a  given  wave-length  it  increases  with  the 
temperature.     This  absorption  is  not  due  to  the  formation  of  ozone  at 
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the  high  temperatureSj  but  to  an  extension  of  the  limit  of  the  absorption 
region.  In  the  case  of  oxygen  at  the  ordinary  temperature,  the 
absorption  limit  lies  at  186  /a/x,  but  at  1800°  it  extends  beyond  300  fx-fi. 

H.  M.  D. 

Absorption  Spectra  and  the  Constitution  of  Benzene  Deriv- 
atives. II.  NicohAi  A.  WAhiASCUKO  {J.  Huss.  Fhys.Chem>  Soc,  1910, 
42,  961—1023.  Compare  Abstr.,  1910,  ii,  1015).— Phenol,  benzalde- 
hyde,  and  the  hydroxy-derivatives  of  the  latter  yield  two  types  of 
absorption  spectra.  The  para-compounds  give  the  phenol  spectrum, 
characterised  by  oiie  absorption  band  and  designated  "i^."  The  raeta- 
and  ortho-compounds  give  the  aldehyde  spectrum  "  a "  with  two 
absorption  bands,  Oj,  a^.  These  two  types  of  spectra  can  occur 
simultaneously,  when  a  complex  spectrum  is  obtained.  Since  the 
molecules  of  benzene  derivatives  can  often  exist  in  two  isomeric  forms, 
such  complex  spectra  are  often  obtained.  Tables  and  curves  are 
given  for  the  absorption  spectra  of  nitrobenzene,  benzaldehyde,  o-,  m-, 
and  jo-tolualdehydes,  -nitrotoluenes,  -nitrophenols,  -nitrophenyl  acetates, 
-nitroanisoles  in  aqueous,  alcoholic  chloroform  and  hexane  solutions  at 
various  concentration,  also  of  o-  and  ;>acetoxybenzaldehydes  in  alcohol 
and  hexane  solution,  of  benzoquinone  in  aqueous,  alcoholic  and  hexane 
solution,  and  of  a-benzaldoxime  in  alcohol.  The  results  are  discussed 
in  detail,  and  are  shown  to  confirm  completely  the  author's  view  that 
the  entrance  of  a  group  in  the  benzene  ring  induces  a  new  form  of 
internal  vibration,  and  does  not  have,  as  Baly  maintains,  a  merely 
retarding  influence.  Nitrobenzene  has  a  strong  selective  absorption, 
and  in  hexane  solution  gives  three  absorption  bands,  a^,  i/',  a^,  lying  very 
close  to  one  another,  their  heads  being  ag  =  1/A  3050/3000  mm., 
^=1/A.  3650/160  mm.,  a^^l/A  4000/40  mm.  In  alcohol  the  whole 
curve  lies  nearer  the  red  end  of  the  spectrum,  and  only  the  bands  a^,  a^ 
are  to  be  observed,  whilst  in  water  the  curve  is  still  nearer  the  red 
end  and  shows  only  the  band  a^.  The  other  bands  now  form  part  of 
the  general  absorption,  and  the  selective  absorption  is  thus  masked. 
Benzaldehyde  in  the  same  solvents  gives  similar  results,  only  the 
whole  curve  lies  nearer  the  ultra-violet  end  and  the  bands  are  narrower 
and  more  stable.  Nitrotoluene  and  tolualdehyde  at  greater  concen- 
trations than  those  studied  by  Baly,  Tuck,  and  Marsden  (Trans.,  1910, 
97,  584)  give  similar  absorption  curves,  with  three  bands,  but,  owing 
to  the  influence  of  the  methyl  group,  the  bands  are  broader  and  nearer 
the  red  end  of  the  spectrum.  In  general,  the  relation  between  the 
0-,  m-,  and  ja-nitrophenols  and  their  respective  derivatives  is  almost 
exactly  the  same  as  that  between  the  corresponding  hydroxybenz- 
aldehydes. 

o-Nitrophenol  gives  the  same  type  of  curve  [og  and  (i/'  +  a^)]  in  water, 
alcohol,  chloroform,  and  hexane,  but  in  the  first  the  spectrum  is  nearest 
the  red  end,  and  in  the  last  furthest  away  from  that  end ;  the  bands  are 
also  not  equally  stable  in  all  the  solvents.  The  curves  are  complex, 
and  similar  to  those  of  o-nitroanisole  and  o-nitrophenetole,  but  the 
curves  of  the  two  latter  are  of  a  more  strongly  marked  phenolic 
character. 

0-  and  ^>Acetoxybenzaldehydes  in  very  concentrated  hexane  and 
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alcohol  solution  also  give  the  three  absorption  bands,  Og,  i}/,  a^,  the 
difference  between  the  ortho-  and  para- derivatives  consisting,  like  that 
of  the  corresponding  nitro-derivatives,  in  the  greater  stability  of  the 
band  ij/  in  the  spectrum  of  the  para-compound. 

With  the  formation  of  an  alkali  salt,  the  band  Og  in  the  o-  and  m- 
isomerides  of  nitrophenol  is  moved  towards  the  red  end  of  the  spectrum, 
whereas  in  the  para-isomerides  it  is  the  band  ij/  which  is  thus  affected, 
but  in  each  case  the  type  of  curve  is  not  fundamentally  altered. 

Whilst  not  defending  the  quinonoid  theory,  the  author  finds  that 
the  spectra  of  hydroxybenzaldehydes  and  nitrophenols  in  alkaline  and 
neutral  solutions,  and  also  the  spectra  of  benzaldehyde  and  nitrobenzene, 
seem  to  be  very  closely  related  to  the  absorption  spectrum  of  ^>-benzo- 
quinone. 

The  disappearance  of  the  yellow  colour  of  an  aqueous  or  alcoholic 
solution  of  ^-nitrophenol  on  the  addition  of  hydrochloric  acid  cannot 
be  due  to  a  change  in  structure  of  that  compound,  for  the  neutral  and 
acid  alcoholic  solutions  give  exactly  the  same  form  of  absorption  curve, 
the  only  difference  being  that  in  the  acid  solution  the  curve  is  slightly 
nearer  the  ultra-violet  end.  Z,  K. 

Spectrum  of  Progressive  Phosphorescence  of  Organic 
Compounds  at  Low  Temperatures.  Joseph  de  Kowalski  and 
J.  DE  DziKKZBicKi  (Compt.  rend,,  1910,  151,  943 — 945.  Compare 
Abstr.,  1910,  ii,  1016). — The  phosphorescence  spectrum  of  benzene 
derivatives  in  alcoholic  solution  at  the  temperature  of  liquid  air  is 
discontinuous,  and  consists  of  two  superposed  series  of  bands,  one  of 
which  is  due  to  instantaneous  phosphorescence  ceasing  on  removal  of 
the  exciting  light,  whilst  the  other  depends  on  the  more  persistent 
progressive  phosphorescence  already  described.  The  position  of  bands  of 
the  latter  origin  has  been  measured  for  benzene,  toluene,  ethylbenzene, 
propylbenzene,  o-,  m-  and  jo-xylenes,  i/^-cumene,  o-,  m-  and  p-io\y\  methyl 
ethers.  Introduction  of  a  methyl  group  into  the  ring  changes 
the  seven  doublets  of  the  benzene  spectrum  into  seven  broad  bands 
occupying  practically  the  same  positions,  whilst  little  effect  is 
produced  when  the  substituent  group  is  in  a  side-chain.  A  hydroxyl 
group  in  the  ring  diminishes  the  number  of  bands  shown  by  the 
hydrocarbon,  whilst  in  the  side-chain  it  has  little  influence.  Aromatic 
amines  give  a  less  well  defined  spectrum  when  the  amino-group  is  in 
the  ring  than  when  it  occurs  in  the  side-chain.  W.  0.  W. 

The  Connexion  between  the  Colour  and  the  Structure  of 
Organic  Compounds.  A.  E.  Pobai-Koschitz  (J.  Russ.  Phys.  Chem, 
iSoG.,  1910,  42,  1237 — 1279j. — A  theoretical  discussion  of  the  structure 
of  a  large  number  of  compounds  in  relation  to  their  colour,  and  a 
generalisation  of  the  oscillation  theory  of  the  cause  of  colour  in 
compounds  advanced  by  Baly,  Hartley,  Hedley,  and  others.  The 
change  in  colour  of  a  compound  is  due  to  the  retarding,  or  the  setting 
up,  of  a  new  type  of  oscillation  within  the  molecule,  by  the  entrance 
of  a  new  group,  by  the  formation  of  a  molecular  compound,  or  by  the 
absjuciation  of  the  moleculeo  of  a  solute  with  those  of  its  solvent.  Three 
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cases  are  possible :  (1)  The  new  oscillation  may  coincide  with  and  increase 
the  original  oscillation ;  then  the  absorption  bands  will  move  further 
towards  the  ultra-violet  end  of  the  spectrum,  and  the  colour  will  remain 
or  become,  visibly,  colourless.  (2)  The  new  oscillation  may  be  of  an 
entirely  different  type  from  the  original,  in  which  case  new  bands  will 
appear,  and  since  the  original  oscillation  will  be  retarded  to  some 
extent,  there  will  be  a  change,  but  not  a  very  considerable  one,  in  the 
visible  colour  of  the  substance.  (3)  The  new  oscillation  may  combine 
with  the  original  and  greatly  retard  it,  when  there  will  be  a  consider- 
able, sharp  change  in  colour.  Many  examples  of  the  three  cases  are 
discussed.  Z.  K. 

Absolute  Measurement  of  Magnetic  Double  Refraction  of 
Nitrobenzene.  A.  Cotton  and  Henri  Mouton  {Compt.  rend.,  1910, 
151,  862—864.  Compare  Abstr.,  1909,  ii,  773;  1910,  ii,  368).— The 
recent  determinations  of  the  constant  for  the  magnetic  double  refrac- 
tion of  nitrobenzene  not  being  in  good  agreement  with  those  of 
Skinner  (Physical  Review^  1910,  29,  541),  fresh  determinations  were 
made  in  conjunction  with  the  latter  investigator.  As  a  result  of  these, 
the  superiority  of  the  method  employed  by  the  present  authors  was 
established.  Application  of  corrections  to  Skinner's  measurements  of 
the  magnetic  field,  however,  bring  both  sets  of  results  into  agreement. 
The  new  determinations  gave  the  value  2*53  X  10"^^  for  the  constant  of 
nitrobenzene  at  16 '3°.  W.  O.  W. 

Photochemical  Studies.  I.  and  II.  Oxidation  of  Iodoform 
by  Oxygen.  Joh.  Plotnikoff  {Zeitsch.  physikal.  Chem.,  1910,  75, 
337 — 356,  385 — 404). — I.  The  measurements  were  made  in  a  special 
form  of  apparatus,  which  is  fully  described.  As  solvent,  benzene  was 
most  largely  used,  and  the  majority  of  the  measurements  were  made  at 
22°.  The  oxygen  concentration  was  kept  constant  by  bubbling  it 
through  the  solution ;  the  rate  of  reaction  was  followed  by  titrating 
the  liberated  iodine  with  thiosulphate. 

In  the  dark  no  oxidation  occurs,  but  in  light  it  proceeds  fairly 
rapidly,  and  continues  in  the  dark,  but  less  rapidly,  after  illumination 
(after-reaction).  In  light,  the  rate  of  the  reaction  alters  in  a  linear 
manner  with  the  iodoform  concentration.  The  tempei-ature-coefficient 
of  the  after-reaction  is  261,  and  the  rate  is  proportional  to  the  l*28th 
power  of  the  iodoform  concentration.  Light  appears  to  have  a  slight 
retarding  influence  on  the  after-reaction.  When  allowance  is  made  for 
the  after-reaction,  it  is  shown  that  the  temperature-coeflicient  of  the 
light  action  is  1'42,  and  that  the  speed  tends  to  a  limiting  value  with 
increasing  concentration.  The  velocity  is  proportional  to  the  light 
intensify,  the  blue  rays  being  most  efiicient. 

The  mechanism  of  the  reaction  is  discussed.  It  is  possible  that  it 
proceeds  in  the  following  stages:  (1)  CHr3-hO  =  COl2+ HI ;  (2) 
COI2  =  CO  + 12 ;  (3)  2HI  +  0  =  lip  +  \,  and  that  it  is  therefore  closely 
connected  with  the  rate  of  oxidation  of  hydriodic  acid  under  the 
influence  of  light. 

II.  The  oxidation  of  iodoform  was  investigated  by  the  method  already 
defccribed  in  a   number  of  othtr  solvents.     The  rale   of    leactioa  is 
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greatly  influenced  by  the  nature  of  the  solvent,  the  velocity  coefficient 
at  20°  varying  from  0"7  in  acetone  to  39  "4  in  carbon  tetrachloride. 
The  extinction-coefficient  for  blue  rays  (and  in  some  instances  for 
violet  rays  also)  has  been  determined  for  iodoform  in  the  same  solvents 
by  means  of  the  Konig-Martens-Griinbaum  spectrophotometer.  Beer's 
law  is  valid,  but  there  is  no  apparent  relationship]  between  reaction 
velocity  and  the  magnitude  of  the  extinction  coefficients. 

With  increase  in  concentration,  the  reaction  velocity  in  alcohol  tends 
to  a  limiting  value.  The  temperature-coefficient  is  the  same  as  in 
benzene,  1'42,  and  the  activity  of  the  blue  rays  constitutes  78%  of  the 
total  action,  as  compared  with  77%  in  benzene  solution. 

Measurements  of  light  absorption  have  been  made  for  solutions 
of  iodine  in  benzene,  alcohol,  and  carbon  tetrachloride  for  blue  and  also 
for  violet  rays.  For  some  of  these  solutions,  Beer's  law  does  not 
apply,  as  has  already  been  shown  by  Waentig  (Abstr.,  1910,  ii,  117). 
It  was  found  that  in  certain  concentrations  a  solution  of  iodine  in 
carbon  tetrachloride  is  an  efficient  filter  for  blue  rays.  G.  S. 

Solution  of  Oxalic  Acid  and  Uranium  Salts  as  a  Chemical 
Photometer.  Raymond  F.  Bacon  {Philippine  J.  Sci.,  1910,  5, 
281 — 303). — The  suitability  of  a  solution  containing  uranyl  acetate 
and  oxalic  acid  as  a  photometer  has  been  investigated  under  various 
conditions,  the  quantity  of  oxalic  acid  left  undecomposed  being 
estimated.  The  results  indicate  that  sunlight  in  the  tropics  is  much 
more  powerfully  actinic  than  light  in  temperate  zones. 

It  is  now  well  established  that  uranyl  salts  in  solution  absorb  ultra- 
violet rays  (compare  Jones  and  Strong,  Abstr.,  1910,  ii,  87).  Experi- 
ments with  solutions  of  varying  relative  concentrations  in  (a)  oxalic 
acid  and  (h)  uranyl  acetate  show  that:  (1)  each  increment  of  0*05  gram  of 
uranyl  acetate  increases  the  speed  of  reaction  by  18%  to  a  maximum  at 
which  92%  of  the  oxalic  acid  is  decomposed,  and  (2)  the  reaction 
is  constant  for  varying  amounts  of  oxalic  acid.  Acids  and  alkalis  have 
no  effect  provided  they  do  not  reduce  the  content  of  the  solution 
in  uranyl  salt,  and  ammonium  oxalate  behaves  like  oxalic  acid. 
Uranyl  nitrate  has  about  the  same  effect  as  an  accelerator  as  uranyl 
acetate.  No  decomposition  takes  place  if  the  solution  is  made  slightly 
alkaline,  so  that  a  certain  proportion  of  hydrogen  ions  appears  to  be 
necessary,  but  these  ions  do  not  act  per  se,  and  probably  merely  serve 
to  ensure  the  presence  of  uranium  in  the  form  of  a  uranyl  salt.  Oxalic 
acid  solution  is  decomposed  by  sunlight  alone,  but  the  action  is  greatly 
accelerated  by  uranyl  acetate.  Alkaloids  act  as  poisons  in  this 
catalysis.  The  action  takes  place  at  much  the  same  rate  over 
temperatures  ranging  from  30°  to  100°.  Fay  (Abstr.,  1896,  i,  464)  has 
stated  that  there  is  possibly  no  limit  to  the  decomposition  of  oxalic 
acid  by  sunlight  in  presence  of  uranyl  acetate,  but  in  the  present 
experiments  it  was  found  thatO'l  gram  of  uranyl  acetate  can  in  sunlight 
effect  the  decomposition  at  most  of  1*5  grams  of  oxalic  acid.  Bach's 
observation  that  formaldehyde  and  hydrogen  peroxide  are  formed  by 
the  action  of  carbon  dioxide  on  water  in  presence  of  uranyl  acetate 
(Abstr.,  1893,  ii,  484)  could  not  be  confirmed,  but  it  was  noted  that 
glyoxylic  acid  is  one  of  the  products  of  the  decomposition  of  uranyl 
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ftcetate  by  sunlight.  Observations  carried  out  by  Duclaux,  utilising 
the  decomposition  of  a  solution  of  oxalic  acid  by  sunlight,  indicated 
that  the  actinic  power  of  sunlight  is  greater  in  the  temperate  zone  than 
in  the  tropics,  but  the  author  considers  that  these  observations  were 
due  to  stratification  of  the  air  in  the  district  in  which  Duclaux's 
experiments  were  carried  out,  and  experiments  carried  out  by  Duclaux's 
method  in  Manila  indicated  a  higher  rate  of  decomposition  there  than 
in  temperate  regions.  The  decomposition  of  oxalic  acid  iu  solutions 
exposed  to  sunlight  is  due  to  the  formation  of  hydrogen  peroxide 
and  the  increased  sensitiveness  of  old  solutions  of  the  acid  to  which 
Duclaux  calls  attention  is  due  to  the  large  amount  of  hydrogen 
peroxide  present.  T.  A.  H. 

The  Volatilisation  of  Radium  Emanation  at  Low  Tempera- 
tures. R.  W.  Boyle  {Phil.  Mag.,  1910,  [vi],  20,  955—966. 
Compare  Laborde,  Abstr,,  1909,  ii,  634). — Almost  inappreciable 
differences  in  the  temperature  at  which  small  quantities  of  radium 
emanation,  condensed  in  spiral  tubes,  volatilise  were  found  for 
surfaces  of  metals  and  of  glass.  Using  the  emanation  in  equilibrium 
with  from  2  x  10~*  to  2  x  10"^  mg.  of  radium  bromide,  a  rate  of  rise 
of  the  spiral,  immersed  in  a  bath  of  pentane,  of  about  0'4°  per  minute, 
and  gas  currents  of  0"12  c.c.  per  second  (at  -  160°),  there  was  a  slight 
and  increasing  volatilisation  until  the  temperature  approached  —  160^, 
and  then  the  volatilisation  became  very  sudden,  practically  none  being 
condensed  above  — 160°.  For  the  glass  spiral  the  volatilisation 
temperature  was  about  4°  lower  than  for  a  metal  one,  the  error  of 
temperature  reading  being  about  +  2°.  With  spirals  of  only  2  or  3 
coils  arranged  with  their  axes  horizontal  instead  of  vertical,  and  the 
thermocouples  inside  the  tubes,  no  difference  in  the  volatilisation 
temperature  between  glass  and  lead  spirals  could  be  detected. 

F.  S. 

Attempts  to  Evaluate  the  Period  of  Ionium.  Frederick 
SoDDY  {Le  Radium,  1910,  7,  295 — 300). — The  paper  deals  with  the 
attempts  that  have  been  made  to  detect  a  growth  of  radium  from 
uraniuni,  and  a  growth  of  a-radiation  from  uranium-JT  preparations 
(Abstr.,  1910,  ii,  921,  922),  which  agree  in  giving  for  the  minimum 
period  of  ionium  at  least  35,000  and  probably  50,000  years,  on  the 
assumption  that  only  one  long-lived  product  is  intermediate  between 
uranium  and  radium.  A  further  attempt  to  estimate  the  period 
depends  on  the  simultaneous  determinations  of  (1)  the  quantity  of 
helium,  and  (2)  the  proportion  of  the  equilibrium  amount  of  radium 
(Soddy  and  Pirret,  Abstr.,  1910,  ii,  922)  in  Portuguese  autunite.  It 
was  found,  unexpectedly,  that  the  quantity  of  helium  did  not  vary  in 
the  same  direction,  in  different  specimens,  as  the  proportion  of  radium. 
The  specimen  with  the  smallest  quantity  of  helium,  corresponding 
with  less  than  would  be  produced  in  30  years,  had  the  highest  propor- 
tion of  radium,  which  was  about  70%  of  the  eqviilibrium  proportion. 
Another  specimen  with  helium  corresponding  with  an  age  of  600  or 
700  years  had  a  radium  proportion  of  44%.  A  specimen  of  French 
autunite  found  by  A.  S.  Russell  {Nature,  1910,  84,  238)  to  have  a 
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radium  proportion  of  only  27%,  the  lowest  yet  observed,  contained 
helium  corresponding  to  an  age  of  at  least  3000  years.  The  first 
specimen  examined,  for  which  a  radium  proportion  of  44%  had  been 
found  previously  (Pirret,  loo.  cit.),  contained  77,000  years'  production 
of  helium.  The  suggestion  is  advanced  that  the  radium  in  autunite 
is  often  that  initially  deposited  with  the  mineral  during  formation, 
owing  to  the  isomorphism  of  calcium  and  radium,  and  that  this  decays 
for  the  first  few  thousand  years,  owing  to  the  initial  absence  of 
ionium,  to  a  minimum  proportion,  and  then  rises  more  slowly,  owing 
to  the  regeneration  of  ionium  from  the  uranium.  A  method  of 
deducing  the  period  of  ionium  from  the  radium  proportion  and  helium 
content  of  specimens  more  than  a  few  thousand  years  old  is  discussed, 
which  depends  on  the  possibility  of  regarding  radium  as  a  short- 
lived product  by  comparison  with  its  direct  parent,  ionium.         F.  S. 

Chemical  Investigation  of  Actinium-containing  Residues 
of  Radium  Extraction.  I.  C.  Auer  von  Welsbach  {Sitzungsber. 
K.  Akad.  Wiss.  Wien,  1910,  119,  [ii  a],  1— 44  *).— The  chemical 
operations  in  the  treatment  of  1800  kilograms  of  "hydroxides,"  con- 
taining 78%  of  water,  derived  from  10  tons  of  Joachimsthal  pitch- 
blende, are  described  in  detail.  The  material  contained  actinium  and 
ionium.  Two  different  methods  were  employed,  the  "  sulphate 
method"  for  a  relatively  small  part,  and  the  "oxalate  method"  for 
the  remainder.  The  ionium  followed  all  the  reactions  of  thorium, 
whereas  actinium  stands  between  lanthanum  and  calcium.  In  the 
first  method  the  moist  hydroxides  were  treated  with  sulphuric  acid, 
the  residue  of  basic  bismuth  sxilphate,  lead  and  rare  earth  sulphates 
filtered  off,  and  the  mother  liquor  concentrated  to  remove  iron  alum 
and  precipitated  with  oxalic  acid.  In  the  residue,  the  radioactive 
matter  (actinium)  followed  the  reactions  of  lanthanum.  It  separated 
out  in  several  cases  as  a  manganate  when  the  mother  liquor  from 
the  oxalate  precipitations  was  kept,  a  reaction  which  proved  of  great 
service,  for  actinium  is,  in  the  presence  of  ammonium  salts,  not 
completely  precipitated  either  by  ammonia  or  ammonium  oxalate. 
From  the  solution  of  the  first  precipitate  of  rare  earth  oxalates,  freed 
from  heavy  metals,  hydroxides  were  fractionally  precipitated  in 
presence  of  much  ammonium  nitrate  by  precipitating  a  portion  with 
ammonia  and  stirring  it  into  the  main  quantity  ("hydroxide  method"). 
The  most  basic  part  is  iron,  then  come  thorium,  uranium,  scandium, 
the  ytterbium  group,  the  yttrium  group,  the  cerium  group,  whilst 
calcium  and  analogous  elements  remain  in  solution.  From  the  rare 
earths  the  greater  part  were  removed  inactive  by  precipitation  of  the 
sulphates  with  ammonium  sulphate,  the  radioactive  matter  keeping 
with  the  earths  not  precipitated,  and  with  those  the  oxalates  of  which 
are  soluble  in  ammonium  oxalate  (thorium). 

In  the  "  oxalate  method  "  the  hydroxides  were  dissolved  in  hydro- 
chloric acid,  the  bismuth  precipitated  as  basic  chloride  by  ammonia, 
and  the  filtrate  precipitated  with  oxalic  acid  and  then  ammonia,  so 
long  as  the  oxalate  precipitate  increased.  The  solution  of  the  rare 
earth  oxalates,  freed  from  heavy  metals,  was  precipitated  by  the 
*  and  Momtsh.,  1910,  31,  1J59— 1202, 
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"hydroxide  method,"  so  as  to  give  the  iron,  thorium,  and  uranium  in 
one  fraction,  which  contained  all  the  radioactive  matter.  By  various 
methods  the  actinium  was  obtained  with  the  lanthanum  and  the 
ionium  with  the  thorium.  All  attempts  to  concentrate  the  ionium 
from  the  thorium  failed,  although  numerous  methods  were  tried. 
Heating  the  preparations  in  an  electric  arc  did  not  effect  the  proportion 
of  ionium  and  thorium.  F.  S. 

Units  of  Measurement  of  Radium  and  of  Radioactivity. 
A.  Jaboin  (/.  Pharm.  Chim.,  1910,  [vii],  2,  494— 497).— The  new 
proposals  of  the  Brussels  Congress  of  Radiology  for  units  of  measure- 
ment in  radioactivity  are  reviewed.  With  regard  to  the  y-ray  method 
of  measuring  radium,  Mme.  Curie  will  prepare  a  standard,  to  be  kept 
in  Paris,  containing  about  20  mg.  of  radium  (element).  With  regard 
to  the  emanation  method,  the  unit,  to  be  called  the  "  curie,"  is  to  be 
the  quantity  of  radium  emanation  in  equilibrium  with  1  gi^am  of 
radium  (element),  with  the  subdivisions  "  millicurie  "  and 
"microcurie."  F.  S. 

Mesothorium.  Wilhelm  Marckwald  {Ber.,  1910,  43, 
3420 — 3422). — An  investigation  of  a  "radium  preparation  ''  sent  for 
examination  from  a  factory,  where  it  had  been  prepared  from  the 
residues  of  uranium  and  thorium  earths,  showed  that  only  about  20% 
of  the  y-rays  was  due  to  radium,  as  estimated  by  means  of  its 
emanation,  and  that  the  remainder  was  derived  from  mesothoi'ium. 
Mesothorium  is  apparently  completely  similar  in  chemical  nature  to 
radium,  and  no  reaction  was  found  capable  of  separating  it  from 
barium  and  radium.  By  crystallisation  of  the  chloride,  the  meso- 
thorium is  concentrated  with  the  radium  in  the  less  soluble  portion. 
The  complete  chemical  similarity  of  radium  and  mesothorium  is 
analogous  to  that  existing  between  thorium,  radio-thorium,  ionium, 
and  uranium-^.  Mesothorium  can  therefore  be  separated  from  the 
residues  of  the  thorium  manufacture  by  copying  the  methods 
employed  in  separating  radium  from  uraninite  residues.  The  danger 
of  intentional  or  unintentional  adulteration  of  radium  preparations  by 
mesothorium  must  be  borne  in  mind.  The  simplest  test  is  to  heat  or 
dissolve  the  preparation  to  drive  off  the  emanation.  In  three  hours 
the  y-rays  from  the  preparation  after  this  treatment  should  have 
completely  disappeared.  If  mesothorium  is  present,  the  proportion  of 
the  y-radiation  before  and  after  this  treatment  gives  a  measure  of  the 
proportion  of  radium  and  mesothorium.  F.  S. 

Analysis  of  the  Radioactivity  of  Some  Thermal  Waters 
of  the  Island  of  Ischia.  Oscarre  Scarpa  {Gazzeita,  1910,  40, 
ii,  285 — 321). — The  author  has  examined  the  waters  of  a  number 
of  thermal  springs  in  the  island  of  Ischia,  and  has  found  all  to  be 
radioactive,  although  the  different  sources  differ  considerably  in  this 
respect.  In  all  cases  the  activity  seems  to  be  due  to  radium  emana- 
tion, but  the  waters  of  Porto  d'Ischia  probably  contain  also  a  very 
small  quantity  of  thorium  emanation,  R.  V.  S. 
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[Radioactivity  of]  the  Hot  Springs   of  Iceland.     Thorkell 

Thokkelsson  (Memoires  de  I' Acad.  Royale  des  Sciences  et  des  Lettres  de 
Danemark,  Copenhague,  1910,  [vii],  8,  182 — 264). — Tlie  radioactivity 
of  numerous  hot  springs  in  Iceland,  both  of  the  evolved ,  gases  and 
of  the  mud,  siliceous  sinter,  and  other  deposits,  has  been  examined. 
ISo  activity  could  be  detected  in  the  deposits,  and  it  is  estimated  that 
none  of  them  could  have  contained  more  than  twenty-five  times 
as  much  radium  as  the  average  common  rocks.  The  gases  were 
also  analysed,  and  their  content  of  argon  and  helium  in  some  cases 
determined. 

The  results  are  fully  discussed  from  the  point  of  view  of  existing 
theories  of  geyser  action.  The  presence  of  radium  emanation  in  the 
Fprings  and  the  absence  of  radium  in  the  deposits  is  in  favour  of 
the  view  that  the  heat  of  the  hot  springs  is  derived  from  steam  from 
lower  levels,  not  from  hot  water.  The  data  indicate  that  for  one  class 
of  hot  springs  carbon  dioxide,  hydrogen,  and  hydrogen  sulphide  are 
produced  simultaneously  by  the  same  process  in  the  ratio  71:  ITS:  145, 
about  3%  being  nitrogen,  probably  of  atmospheric  origin.  In  other 
springs  the  gas  consists  entirely  of  nitrogen  and  rare  gases,  the 
percentage  of  argon  (maximum  2-5)  being,  with  only  one  exception, 
greater  than  in  the  atmosphere,  the  percentage  of  helium  and  neon  in 
the  argon  varying  from  0-5  to  4-8.  Some  of  the  samples  showed  a 
pure  helium  spectrum,  whilst  in  others  the  neon  spectrum  was  intense. 
Only  the  emanation  of  radium  was  found  in  the  springs,  other 
emanations  being  either  absent  or  present  only  in  small  amount.  The 
emanation  measurements  did  not  throw  light  on  the  nature  of  hot 
springs,  and  there  is  no  definite  proof  that  the  heat  energy  is  directly 
connected  with  the  radioactivity,  which  apparently  increases  with  the 
height  of  the  spring  above  sea  level.  The  general  order  of  the  radio- 
activity of  the  Icelandic  springs  is  the  same  as  those  of  Germany  and 
Austria.  The  unit  of  emanation  employed  per  c.c.  of  water  is  that 
produced  by  the  radium  in  equilibrium  with  1  gram  of  uranium  per 
second  (which  multiplied  by  2-11  gives  Mache  units).  The  highest 
result  in  these  units  is  35  ("  Kerlingarfjoll,  No.  3  ").  The  majority 
of  the  springs  examined  possess  from  3  to  7  of  these  units.         F.  S. 

Radioactivity  and  Ferment  Action.  Kornel  von  Korosy 
{PJluger's  Archiv,  1910,  137,  123— 143).— Eadium  rays  caused  no 
inversion  of  a  sucrose  solution.  Minute  quantities  of  a  radium-barium 
salt  containing  0*005%  of  radium  bromide  increased  the  velocity  of 
decomposition  of  hydrogen  peroxide,  on  the  average,  nine  times. 
Radium  emanation  dissolved  in  water  acted  similarly.  Many  experi- 
ments pointed  to  an  after  working,  the  velocity  of  decomposition  in  a 
preparation  which  had  been  exposed  to  the  rays  of  radium  continuing 
for  some  days  after  exposure  to  be  greater  than  that  of  an  unexposed 
preparation.  A  review  of  the  literature  of  the  action  of  radioactive 
substance  on  ferments  is  given.  F.  S. 

The  Positive  Thermions  Emitted  by  the  Alkali  Sulphates. 
Owen  W.  Richardson  (Phil.  Mag.,  1910,  [vi],  20,  981—999.  Compare 
Abstr.,  1910,  ii,  923). — The  value  of  e/m  for  the  positive  ions  emitted 
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by  the  sulphates;  of  the  different  alkali  metals  was  determined  by  the 
method  previously  employed.  Values  were  found  for  the  sulphates  of 
lithium,  sodium,  potassium,  rubidium,  and  csesium,  which,  on  the 
assumption  that  e  is  the  single  atomic  charge,  give  values  for  m  in 
close  agreement  with  the  atomic  weights  of  the  alkali  metals.  The 
conclusion  is  drawn  that  the  positive  ions  emitted  from  the  alkali 
metal  sulphates,  when  heated,  are  identical  with  the  positive  ions 
existing  in  their  solutions.  So  far  the  only  negative  thermions 
detected  have  been  electrons.  F.  S. 

The  Positive  Thermions  Emitted  by  the  Salts  of  the  Alkali 
Metals.  Owen  W.  Richardson  {Phil.  Mag.,  1910,  [vi],  20, 
999 — 1000). — Sodium  iodide  and  fluoride  showed  no  difference  in  the 
value  of  ejm  for  the  positive  ions  emitted,  the  value  found  being 
within  5%  the  same  as  that  found  for  the  electrolytic  sodium  iou. 
The  nature  of  the  positive  thermion  emitted  depends  only  on  the 
nature  of  the  metal,  not  on  that  of  the  acid  radicle.  F.  S. 

Electrical  and  Mechanical  Properties  of  Alloys  of  the 
Noble  Metals.  Wilhelm  Geibel  (Zeiisch.  anorg.  Chem.,  1910,  69, 
38 — 46). — The  relations  established  between  the  constitution  of  alloys 
and  their  electrical  properties  render  it  possible  to  determine  the 
constitution  from  electrical  measurements  in  cases  in  which  the 
melting  points  are  too  high  for  thermal  analysis. 

Binary  alloys  containing  the  platinum  metals,  gold,  and  silver  have 
been  examined,  the  electrical  conductivity  and  thermo-electric  power 
(against  platinum)  being  determined  with  wires  O'l  mm.  in  diameter, 
and  the  tensile  strength  with  wires  1  mm.  in  diameter.  The  tempera- 
ture-coefficients of  the  conductivity  are  determined  by  means  of 
measurements  at  intervals  of  temperature  during  cooling  from  ISO''. 

In  the  alloys  of  palladium  and  gold,  the  curves  are  of  the  expected 
form,  but  the  minima  do  not  coincide.  The  minimum  conductivity 
occurs  at  35  atomic  %  of  gold,  the  minimum  temperature-coefficient 
and  thermo-electric  power  at  45,  and  the  maximum  tensile  strength 
at  56  atomic  %  of  gold.  The  addition  of  gold  greatly  increases  the 
thermo-electric  power  of  palladium  measured  against  platinum.  Thus 
the  alloy  with  60%  Au  has  against  platinum  four  times,  and  against 
gold  six  times,  as  great  an  E.M.F.  as  the  platinum  platinum-rhodium 
couple.  C.  H.  D. 

Conductivity,  Dissociation,  and  Temperature -coefficients  of 
Conductivity  at  35°,  50°,  and  65°  of  Aqueous  Solutions  of  a 
Number  of  Salts.  XIV.  A.  P.  West  and  Harry  C.  Jones 
{Amer.  Chem.  J.,  1910,  44,  508 — 544). — This  work  is  a  continuation 
of  that  of  Clover  and  Jones  (Abstr.,  1910,  ii,  256),  in  which  the 
conductivities  of  aqueous  solutions  of  various  compounds,  both 
inorganic  and  organic,  were  determined  at  temperatures  between  35° 
and  80°.  In  the  present  case,  however,  the  measurements  have  not 
been  made  at  temperatures  above  65°  on  account  of  the  solubility  of 
glass  in  water  at  the  higher  temperatures. 

The  results  obtained  at  various  dilutions  are  recorded  for  ammonium 
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bromide,  ammonium  hydrogen  sulphate,  sodium  iodide,  carbonite 
and  acetate,  po^asi^ium  hydrogen  sulphate,  potassium  iodide,  carbonate, 
dichromate  and  ferrocyanide,  lithium  bromide,  nitrate  and  sulphate, 
calcium  bromide,  nitrate  and  formate,  strontium  bromide,  nitrate  and 
acetate,  barium  nitrate,  formate  and  acetate,  magnesium  bromide, 
formate  and  acetate,  cadmium  chloride,  bromide  and  iodide,  zinc 
sulphate,  manganese  chloride,  cobalt  chloride,  bromide,  nitrate  and 
acetate,  nickel  chloride,  aluminium  nitrate  and  sulphate,  chromium 
nitrate  and  acetate,  and  uranyl  chloride,  nitrate,  sulphate  and  acetate. 
These  data  show  that  the  same  relations  exist  between  conductivity 
and  temperature  in  the  case  of  these  salts  as  in  that  of  the  substances 
previously  studied  (Jones,  Abstr.,  1906,  ii,  327  ;  Jones  and  Jacobson, 
Abstr.,  1908,  ii,  1011  ;  Clover  and  Jones,  loc.  cit.).  The  various 
factors  which  contribute  to  the  increase  of  conductivity  of  solutions 
of  electrolytes  with  rise  of  temperature  are  again  discussed.        E.  G. 

Electrical  Conductivity  of  Potassium  Bromide  and  Potass- 
ium Silver  Cyanide  in  Mixtures  of  Glycerol  and  Alcohols. 
Leo  Pissarjkwsky  and  A.  Shapovalenko  (J.  Buss.  Phys.  Ghem.  Soc, 
1910,  42,  905 — 938.  Compare  Pissarjewsky  and  Trachoniotowsky, 
Abstr.,  1910,  ii,  402). — The  purpose  of  the  research  was  to  elucidate 
the  relation  between  the  equilibrium  constant  (of  a  certain  reaction 
in  different  solvents)  and  the  change  in  the  degree  of  dissociation  of 
the  reacting  substances. 

Potassium  silver  cyanide  is  the  salt  of  a  monobasic  acid,  HAg(ON)g. 
At  25°  the  electrical  conductivity  of  potassium  bromide  and  potassium 
silver  cyanide  respectively  are  practically  identical  in  corresponding 
solvents  and  dilutions — the  only  exception  being  a  25%  methyl  alcohol 
and  75%  glycerol  solution,  when  the  values  for  potassium  bromide 
are  higher  than  for  potassium  silver  cyanide.  At  45°,  however,  the 
corresponding  values  for  the  two  salts  are  not  identical.  The  addition 
of  glycerol  to  both  methyl  and  ethyl  alcohol  considerably  decreases 
the  electrical  conductivity  of  the  dissolved  salts,  and  for  both  salts 
the  relation  jx^  in  mixtures  of  glycerol  and  methyl  alcohol  /  fi^  in 
mixtures  of  glycerol  and  ethyl  alcohol,  is  constant  and  equals  2*08. 

In  glycerol  itself,  the  electrical  conductivity  of  the  salts  is  very 
slight.  The  product  fj.^  .r)^  is  constant  for  pure  (unmixed)  solvents  of 
similar  chemical  properties,  and  belonging  to  the  same  homologous 
series ;  thus  it  is  constant  for  both  salts  in  methyl  and  ethyl  alcohol 
respectively,  whatever  the  temperature,  also  for  one  and  the  same  salt 
in  any  one  given  solvent  at  varying  temperatures,  but  not,  in  general, 
for  mixtures  of  glycerol  with  either  alcohol.  Consequently,  the  law 
deduced  by  Walden  for  tetraethylammonium  iodide,  NEt^I,  in  various 
organic  solvents,  that  [x^  .t/qq  does  not  depend  on  the  nature  of  the 
solvent  and  on  the  temperature,  is  not  generally  applicable. 

The  relation  between  the  degree  of  dissociation  of  potassium  silver 
cyanide  (a)  and  that  of  potassium  bromide,  a^,  that  is,  a/a^,  is  constant 
for  mixtures  of  glycerol  with  methyl  and  ethyl  alcohols,  and  also  for 
both  the  latter  with  water. 

The  alteration  in  the  equilibrium  constant  of  the  reaction  : 
2AgCN  +  KBr    ^    K Ag(CN)2  +  AgBr   is    not   due    to   the   unequal 
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alteration  in  the  degree  of  dissociation  of  the  reacting  substances  when 
passing  from  one  solvent  to  another.  Z.  K. 

Influence  of  the  Solvent  on  the  Equilibrium  Constant. 
Leo  Pissakjewsky  and  I.  Litvin  (/.  Euss.  Phys.  Ghevi.  Soc,  1910, 
42,  1062 — 1068.  Compare  preceding  abstract). — The  reaction 
2AgCN  +  KBr  in:  KAg(CIS')2  +  AgBr  in  pure  water  has  an  equili- 
brium constant  ^=8-5.  As  the  non-electrolytes  acetone,  methyl 
and  ethyl  alcohols  are  added  respectively,  K  diminishes  until  they 
constitute  25%  of  the  solvent,  at  which  it  is  a  minimum  in  each  case. 
Further  addition  now  raises  K ;  at  50%  ethyl  alcohol,  Jr=  8"8,  whilst  at 
75%  methyl  alcohol,  iL  =  21-8. 

There  is  no  definite  relation  between  yu,  (specific  conductivity)  and  A 
(diminution  of  the  free  energy  of  the  reaction). 

For  the  reaction  AgCNS  +  KBr  Z:^  KCNS  +  AgBr  in  aqueous 
solutions,  ^=0531,  which  is  not  appreciably  diminished  by  the 
addition  of  mannitol.  The  experiments,  in  general,  confirm  the 
conclusion  arrived  at  by  the  author  and  Trachoniotowsky  (Abstr., 
1910,  ii,  402).  Z.  K. 

Influence  of  Pressure  on  the  Electrolytic  Conductivity  of 
Solutions  in  Difll'erent  Solvents.  E.  W.  Schmidt  [Zeilsch.  physikal. 
Chem.,  1910,  75,  305 — 336). — The  effect  of  varying  the  pressure  from 
1  to  3000  kilog./cm.2  on  the  electrical  conductivity  of  highly  dissociated 
electrolytes  (tetraethylammonium  iodide,  and,  in  a  few  instances, 
sodium  and  potassium  iodides)  in  eleven  typical  organic  solvents  at 
intervals  of  temperatures  from  0°  to  60°,  and  of  a  weak  electrolyte 
(malonic  acid)  in  some  of  these  solvents,  has  been  investigated  by  the 
method  used  by  Bogojawlensky  and  Tammann  (compare  Abstr.,  1899,  ii, 
1 37).  As  solvents,  methyl,  ethyl,  and  tsoamyl  alcohols,  glycerol,  furfur- 
aldehyde,  benzaldehyde,  anisaldehyde,  acetic  anhydride,  phenylaceto- 
nitrile,  nitrobenzene,  and  acetone  were  used.  The  effect  of  pressure  on 
the  conductivity  is  due  to  three  factors  :  (a)  change  of  volume,  {h) 
alteration  of  viscosity,  (c)  change  in  degree  of  dissociation,  and  the 
experimental  results  are  discussed  in  terms  of  the  relative  importance 
of  these  factors. 

For  solutions  of  highly  dissociated  electrolytes  in  organic  solvents, 
the  resistance  increases  considerably  with  the  pressure,  the  magnitude 
o^  the  effect  being  much  greater  than  in  aqueous  solution.  For  weak 
electrolytes  the  effect  is  less.  In  the  case  of  iV/10-malonic  acid  in 
ethyl  alcohol,  the  resistance  above  8°  diminishes,  below  8°  increases, 
with  increase  of  pressure.  For  the  same  solute  in  equal  concentration 
in  isoamyl  alcohol,  there  is  a  minimum  in  the  resistance  at  40°  and  60°. 
The  influence  of  pressure  on  the  ionic  viscosity  diminishes  as  the 
temperature  is  raised ;  the  temperature-coefficient  of  the  pressure 
influence  is  smaller  the  higher  the  temperature.  The  influence  of 
pressure  on  the  resistance  also  diminishes  with  increasing  concen- 
tration. 

As  regards  the  solutions  of  tetraethylammonium  iodide,  the  logarithm 
of  the  resistance  increases  approximately,  in  some  cases  quite 
accurately,    in   proportion    to   the   increase   of   pressure.      For   non- 
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associated  solvents  the  influence  of  pressure  on  the  resistance  at  20° 
increases  in  a  linear  manner  with  the  viscosity  of  the  solvent  referred 
to  the  same  temperature  and  1  kilog./cm.^  pressure.  Solutions  in 
associated  solvents  do  not  follow  the  above  rule,  the  influence  of 
pressure  being  much  smaller.  G.  S, 

Dependence  of  Contact  Electrification  on  the  Capacity  of 
Ionic  Dissociation  and  on  Superficial  Density.  Nicolaus  A. 
Hesehus  (/.  Russ.  Phys.  Chem.  Soc.  (Phys.),  1910,  42,  368—374.  Com- 
pare ibid.,  1901,  33,  19). — The  dependence  of  contact  electrification  on 
the  capacity  of  ionic  dissociation  and  on  the  superficial  density  stated 
to  exist  by  the  author  in  1901  is  now  confirmed  by  experiment.  The 
superficial  density  can  be  represented  by  (A/a)^'^  (where  A  =  density  of 
the  substance,  a  =  its  atomic  weight),  and  ii  d  =  the  number  of  atoms 
(or  molecules  in  a  compound),  then  d  =  (A/rt)-''^  If,  further,  p  =  time 
taken  by  the  leaves  of  a  spectroscope  to  fall  through  ten  divisions, 
when  connected  with  a  negatively  electrolysed  substance  under  the 
influence  of  ultra-violet  rays,  then  the  capacity  of  ionic  dissociation 
is  represented   by  (A/a)^'^l//o. 

Tables  are  given  showing  that  the  electric  properties  of  metals 
depend  chiefly  on  their  capacity  of  ionic  dissociation,  and  also  that 
whilst  the  metals  can  be  arranged  in  a  voltaic  series  from  +  to  — , 
with  increasing  hardness  and  surface  density,  in  a  similar  series  for 
dielectric  substances,  such  as  water,  glycerol,  etc.,  the  values  for  the 
surface-tension  and  density  decrease  from  -H  to  - .  Z.  K. 

Electrochemical  Behaviour  of  Cobalt.  R.  Schildbach  {Zeitsch. 
Elektrochem.,  1910, 16,  967—979). — The  difference  of  potential  between 
cobalt  and  a  A^-solution  of  the  chloride  (measured  in  an  atmosphere  of 
nitrogen)  is  -0-293  volt  and  -0-339  volt  for  0-liV^-cobalt  chloride. 
For  the  sulphate  the  corresponding  values  are  —  0-316  and  -  0*339  volt, 
compared  with  the  normal  hydrogen  electrode,  the  sign  being  that  of 
the  cobalt  electrode.  These  values  were  obtained  with  cobalt  powder  ; 
the  massive  metal  gives  rather  more  positive  values,  —0-288  volt  in 
A"-cobalt  sulphate,  for  example.  Cobalt  powder  charged  with  hydrogen 
gives  considerably  more  negative  values  at  first,  which  gradually 
change  until  the  equilibrium  potential  is  reached.  When  unpolarised 
cobalt  is  placed  in  a  cold  solution  of  one  of  its  salts,  its  potential  is 
more  positive  than  the  equilibrium  value,  -  0*12  volt,  for  example,  but 
the  equilibrium  value  is  reached  fairly  quickly. 

From  neutral  solutions,  in  an  atmosphere  of  hydrogen,  cobalt  is 
deposited  with  quantitative  current  efficiency.  The  difference  of 
potential  between  the  electrode  and  the  electrolyte  is,  however, 
much  larger  than  the  equilibrium  value.  The  difference  increases 
with  the  current  density,  and  diminishes  as  the  temperature  rises, 
almost  vanishing  at  90°;  it  is  very  much  increased  by  the  addition  of 
small  quantities  of  acid  to  the  solutions,  and  this  effect  is  especially 
marked  at  low  temperatures.  In  its  electrochemical  behaviour, 
generally,  cobalt  occupies  an  intermediate  position  between  iron  and 
mckel.  T.  E. 
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Zinc  Amalgams  and  the  Clark  Element.  Ernst  Cohen  and 
P.  J.  H.  VAN  GiNNEKEN  {Zeitsch.  physikal.  Chem.,  1910,  75, 
437 — 493). — It  is  shown  both  by  electromotive  and  dilatometer 
experiments  that  the  10%  zinc  amalgam  has  a  transition  point  at 
42 "9°  and  a  second  transition  point  at  20°.  On  the  basis  of  these 
results  and  the  previous  measurements  of  Cohen  and  Inouye  (compare 
Abstr,,  1910,  ii,  37),  the  equilibrium  diagram  for  zinc-mercury  is 
constructed,  and  applied  to  explain  the  behaviour  of  the  Clark  cell. 

If  a  10%  zinc  amalgam  is  placed  in  one  limb  of  the  Clark  cell  in  the 
fused  state  and  allowed  to  cool,  above  42-9°  there  is  a  heterogeneous 
amalgam,  consisting  of  a  solution  and  of  mixed  crystals  containing  very 
little  mercury.  Below  42*9°  these  mixed  crystals  unite  with  the  liquid 
phase  to  form  a  second  series  of  mixed  crystals,  richer  in  mercury. 
This  transition  is  fairly  rapid,  and  is  certainly  complete  in  one  day  at 
25°.  Below  20°  the  mixed  crystals  just  referred  to  combine  with  the 
liquid  phase  to  form  still  another  series  of  mixed  crystals ;  this 
change  is  very  slow.  At  0°  nine  days  are  required  to  complete  it,  and 
at  temperatures  from  10 — 15°  it  takes  very  much  longer.  This  agrees 
with  the  observations  of  Willows  {Phil.  Mag.,  1899,  [5],  48,  433), 
who  found  that  at  room  temperature  the  amalgam  sometimes  required 
six  weeks  to  reach  its  final  state.  A  second  complication  below  20°  is 
the  time  taken  to  establish  the  equilibrium  concentration  of  the  mixed 
crystals,  but  this  is  a  faster  change  than  the  other  just  described. 
The  results  of  previous  observers  with  the  Clark  ceil  are  discussed  in 
the  light  of  these  observations.  G.  S. 

Behaviour  of  Iron  and  Nickel  Anodes  in  Various  Electro- 
lytes. Eugene  P.  Schoch  and  C.  P.  Kandolph  {J.  Physical  Chem.,  1910, 
14,  719 — 737). — The  conditions  under  which  a  nickel  anode  becomes 
passive  in  sulphate  and  chloride  electrolytes  were  investigated  by 
Schoch  (Abstr.,  1909,  ii,  371).  In  view  of  subsequent  publications, 
the  authors  adopt  the  theory  that  the  passivity  is  due  to  oxide  forma- 
tion and  not  to  protection  of  the  anode  surface  by  a  layer  of  gaseous 
oxygen.  The  film  of  oxide  necessary  to  produce  all  the  characteristic 
effects  may  be  less  than  is  optically  perceptible.  When  the  anode 
becomes  active  again  at  a  higher  voltage,  as  with  chromium  and 
manganese,  the  ions  produced  contain  oxygen  as  chromat-ions,  etc. 
Experiments  carried  out  with  nickel  in  six  different  electrolytes  and 
iron  in  sixteen  electrolytes  lead  to  the  conclusion  that  both  modes  of 
anode  action,  that  is,  metal  dissolution  and  oxide  formation,  are 
specifically  influenced  by  the  particular  anions  present. 

The  electrolytes,  ari*anged  in  increasing  order  of  their  tendency  to 
effect  oxidation,  are:  (1)  halogens,  (2)  sulphates,  (3)  acetates,  (4)  per- 
chlorates,  (5)  nitrates,  (6)  chromates,  chlorates,  bromates,  iodates, 
hydroxides,  the  last  five  being  classed  together,  although  iodates  have 
perhaps  the  greatest  activity. 

On  breaking  circuit,  a  passivised  anode  quickly  returns  to  its 
original  condition  in  acidic  electrolytes  and  slowly  in  neutral  electro- 
lytes. In  the  latter  case,  the  restoration  of  the  active  surface  is 
immediately  effected  by  boiling,  but  in  alkaline  solutions  the  original 
solution  potential  of  the  metal  cannot  be  attained  even  by  boiling. 
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In  mixed  electrolytes  each  anion  exercises  an  influence  proportional  to 
its  concentration.  The  dependence  of  metal  dissolution  on  the  specific 
nature  of  the  anion  indicates  that  some  individual  intei'action  takes 
place  between  anions  and  anode,  or  between  anions  and  nascent 
metal  ions.  Alkaline  acetate  solutions  are  able  to  convey  currents  of 
greater  density  than  sulphates  on  account  of  the  anodic  depolarisation 
resulting  from  oxidation  of  the  acetion  to  methyl  alcohol. 

The  effect  of  these  experiments  on  the  problem  of  the  corrosion  and 
paissivising  of  iron  is  indicated,  and  the  conclusion  is  drawn  that 
"  chromating,"  etc.,  will  not  protect  iron  from  the  action  of  a  natural 
water  containing  sulphates  or  chlorides.  11.  J.  C. 

Migration  of  Ions  in  the  Water  Voltameter.  Fbanz  Stueintz 
(Zeitsch.  Electrochem.,  1910,  16,  980.  Compare  Abstr.,  1910,  ii,  928). 
— Using  more  accurate  values  of  the  transport  numbers  of  sulphuric 
acid,  the  agreement  between  the  observed  and  calculated  changes  of 
level  iu  the  voltameter  becomes  very  much  closer.  T.  E. 

Electrophoresis  of  Lamp-black.  WalthIire  Spring  {Bull.  Soc. 
chim.  Belg.,  1910,  24,  416 — 420). — A  criticism  of  the  results  obtained 
by  Reychler  (Abstr.,  1910,  ii,  1030),  and  of  his  views  on  the  detergent 
action  of  soap.  The  methods  adopted  by  Reychler  for  the  purification 
of  the  lamp-black  were  not  so  thorough  as  those  used  by  the  author, 
and  hence  the  different  results.  T.  S.  P. 

Influence  of  the  Spark  on  the  Frequency  of  Electrical 
Vibrations.  D.  Roschansky  (Physikal.  Zeitsch.,  1910,  11, 1177 — 1181). 
■ — The  author  discusses  from  a  theoretical  point  of  view  the  variation  in 
the  form  of  electrical  discharge  in  its  dependence  on  the  length  of  the 
spark-gap  and  the  electrode-material.  If  the  metals,  which  have  been 
investigated,  are  arranged  in  the  order  of  the  symmetry  of  the  discharge, 
the  series  magnesium,  bismuth,  cadmium,  ziuc,  aluminium,  copper,  and 
silver  is  obtained.  This  is  the  same  order  as  was  found  by  Wien  for 
the  effect  of  the  various  metals  on  the  displacement  of  the  resonance 
curves.  IE.  M.  D. 

Method  for  Making  Two  Substances  React  in  the  Electric 
Arc.  E.  A.  Salmon  {CompL  rend.,  1910,  151,  1057— 1058).— The 
electrodes  employed  are  pierced  with  canals  parallel  to  their  axes;  the 
reacting  substances  enter  the  arc  through  one  electrode,  and  the 
products  of  the  reaction  escape  through  the  other.  The  electrodes  are 
freely  movable  in  a  quartz  jacket. 

The  formation  of  cyanogen  from  carbon  and  nitrogen  has  been 
shown  by  this  apparatus,  and  also  the  rapid  decomposition  of  water 
vapour  when  the  electrodes  are  of  copper.  W.  O.  W. 

Magnetisation  at  Very  Low  Temperatures.  Pierre  Weiss 
and  .H,  Kammerlingh  Onnes  {Arch.  Sci.  phys.  nat.,  1910,  [iv],  30, 
341 — 355,  449 — 475). — The  study  of  the  variation  of  magnetism  with 
temperature  has  been  continued  down  to  temperatures  not  far  removed 
from  the  absolute  zero.     A  comparison  of  the  magnetisation   at  the 
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ordinary  temperature  and  at  low  temperatures  for  several  high  values 
of  the  field  shows  that  this  ratio  is  practically  independent  of  the 
field. 

The  law  of  corresponding  states  is  found  to  hold  good  very 
accurately  for  magnetite  at  temperatures  near  to  the  critical  point, 
but  at  very  low  temperatures  the  divergence  is  greater. 

Vanadium,  chromium,  and  Goldschmidt's  manganese  are  not 
appreciably  more  magnetic  at  the  temperature  of  liquid  or  solid 
hydrogen  than  at  the  ordinary  temperature,  whilst  manganese, 
prepared  by  electrolysing  the  pure  chloride  with  a  mercury  cathode, 
heating  in  hydrogen  to  expel  mercury,  and  fusing  in  a  magnesia 
cylinder  in  hydrogen,  is  markedly  ferromagnetic.  The  powdery 
material  before  fusion  may  be  compressed  to  form  a  cylinder,  and  then 
shows  only  paramagnetic  properties. 

The  following  ratios  are  found  between  the  intensities  of  magnetisa- 
tion at  the  temperature  of  liquid  hydrogen  and  at  the  ordinary 
temperature:  nickel,  Ic,^.^'.,^,,,/ 1^^.^=1-054.8  ;  iron,  I^Q.,^.^],JI^f^^=l-02lO  ; 
magnetite,  I,oy.J ^i,&'  =  1  -0569.  0.  H.  D. 

Sublimation  of  Ammonium  Chloride.  Rudolf  Wegscheider 
{Zeitsch.  physikal.  Chem.,  1910,  76,  369— 370).— Scheffer's  theory  of 
the  ammonium  chloride  equilibrium  (compare  Abstr.,  1910,  ii,  484)  is 
substantially  the  same  as,  and  leads  no  further  than,  that  of  the 
author  (compare  Abstr.,  1909,  ii,  23).  G.  S. 

Calorimetric  Investigation  of  Chlorine  at  Low  Tempera- 
tures. Tadeusz  Estreicher  and  M.  Staniewski  {Bull.  Acad.  Sci. 
Cracow,  1910,  349 — 351). — A  weighed  quantity  of  chlorine,  contained 
in  a  closed,  thin- walled,  glass  bulb-tube,  was  cooled  to  -  192°,  -  108°, 
and  -  80°,  and  then  immersed  in  a  water  calorimeter  at  room  temperature. 
From  the  observed  thermal  changes,  it  is  found  that  the  specific  heat  of 
solid  chlorine  between  -  192°  and  -  108°  is  0-1446.  This  gives  5'13 
for  the  atomic  heat  of  solid  chlorine.  The  specific  heat  of  liquid 
chlorine  between  -  80°  and  15°  is  0-2230. 

From  these  data  and  the  observations  between  —  108°  and  15°  the 
authors  have  obtained  22'96  cal.  for  the  latent  heat  of  liquefaction  of 
solid  chlorine.  This  result  is  obtained  on  the  assumption  that  the 
melting  point  is  -  103-5°.  H.  M.  D. 

The  Heat  of  Vaporisation  of  Certain  Liquefied  Gases. 
Tadeusz  Estreicher  and  Al.  Schnerr  {Bull.  Acad.  Sci.  Cracow, 
1910,  345 — 348). — The  heats  of  vaporisation  of  liquid  sulphur  dioxide, 
hydrogen  chloride,  bromide  and  iodide,  chlorine,  ammonia,  and 
hydrogen  sulphide  have  been  measured.  The  apparatus  used  has 
been  described  previously  (Abstr.,  1904,  ii,  478).  The  vaporised 
gases  were  absorbed  by  suitable  reagents,  and  to  prevent  super- 
heating, the  liquids  were  brought  to  a  state  of  steady  ebullition  by 
means  of  a  small  secondary  heating  coil  before  the  current  was  passed 
through  the  much  larger  primary  coil. 
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The  following  results  were  obtained : 

SO2.         HI.       HBr.         HCl.         Clo.         NH3.     H2S. 
Temperature  ...     -1116°   -37-2°   -69-86°    -84-3°   -35-8°   -33-4°  -61-37" 
Molecular  heat 

of  vaporisation  6106-7     4331-8    3939-1      3600-3    4371-9    5461-9    4494-8  cals. 
Trouton's  constant    23-3         18-5        194  19-1        18-4       2275       21-3 

The  values  of  the  Trouton  constant  for  these  liquefied  gases  are 
therefore  approximately  normal.  H.  M.  D. 

Specific  Gravities  at  the  Melting  Point  in  Relation  to 
Constitution.  John  C.  Earl  {Chem.  News,  1910,  102,  265).— On 
the  assumption  that  the  carbon,  hydrogen,  and  oxygen  atoms  in 
combination  are  spheres  of  equal  size  at  the  respective  melting  points 
of  the  substances  containing  them,  the  density  of  a  compound  contain- 
ing these  elements  only  may  be  calculated  from  the  formula  :  density 
=  molecular  weight/[/i  x  47r/3  +  (2n  + 2)0-894],  where  n  represents  the 
number  of  atoms  in  the  molecule  at  the  melting  point.  It  is  stated, 
however,  that  in  many  cases  the  formula  does  not  hold.  G.  S. 

Measurement  of  the  Viscosity  of  Liquids  and  of  Lubri- 
cants. OscARRE  Scarpa  {Gazzetta,  1910,  40,  ii,  261 — 285). — The 
usual  Poiseuille  viscometers  are  inaccurate,  because  the  capillaries  are 
too  short  and  too  wide,  so  that  the  flow  may  not  follow  Poiseuille's 
law,  or,  when  comparisons  are  being  made,  the  flow  may  follow 
different  laws  according  to  the  time  of  outflow.  The  author  further 
shows  that  the  following  sources  of  error  are  not  negligible  :  (1)  the 
variation  in  pressure  due  to  the  change  in  level  of  the  liquid  during 
the  flow,  even  when  an  external  pressure  is  applied  ;  (2)  the  different 
densities  of  the  liquids  investigated  (where  the  flow  is  caused  by  the 
liquid  itself  without  external  pressure ;  (3)  capillary  phenomena 
associated  with  the  movement  and  change  of  shape  of  the  meniscus 
during  the  flow.  It  is  possible  to  calculate  the  relative  values  which 
the  size  of  bulb,  length  and  diameter  of  the  capillary  must  have  in 
order  that  some  of  these  errors  shall  be  negligible. 

In  the  new  viscometer  now  described,  a  capillary  5 — 10  cm.  in 
length  and  about  0*02  cm.  in  diameter  is  employed.  In  it,  bulbs  of 
the  following  sizes  are  blown  in  close  proximity  to  each  other: 
(a)  1  c.c. ;  {b)  5  c.c. ;  (c)  10  c.c.  ;  (c)  1  c.c.  The  bulb  used  for  a 
particular  experiment  is  chosen  from  a,  h,  and  c,  according  to  the 
viscosity  of  the  liquid.  The  capillary  ends  either  in  a  U-tube 
30  cm.  long  and  2  cm.  in  diameter,  or  is  suspended  by  means  of  a 
cork  in  a  wide,  cylindrical  tube.  The  negative  pressure  employed 
to  cause  the  flow  of  the  liquid  is  produced  in  an  aspirator  of  15  litres 
capacity,  the  air  in  which  is  in  connexion  with  a  pressure  regulator. 
This  consists  of  a  burette  having  a  flask-like  expansion  at  the  top,  its 
capacity  being  about  1  litre.  The  vessel  is  nearly  filled  with  water, 
and  by  drawing  off  known  volumes  of  it  from  the  burette,  or  adding 
them  through  a  tap  funnel  at  the  top,  the  pressure  inside  the  apparatus 
can  be  varied  as  desired.  In  measuring  a  viscosity,  the  time,  ^j,  occupied 
by  the  liquid  in  emptying  the  bulb  is  observed,  the  flow  being  caused 
by  the  algebraic  sum  of  the  pressure  (P)  applied  to  it  and  its  own 
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mean  difference  of  level.  Both  ends  of  the  viscometer  are  then 
connected  with  the  atmosphere,  and  the  time,  t,^,  which  the  liquid  takes 
to  flow  in  again  under  the  pressure  due  to  its  own  difference  of  level 
alone  is  noted.  If  Fbe  the  volume  of  the  bulb,  R  the  radius  of  the 
capillary,  and  L  its  length,  then  -q  =  ttR'^/SVL.P  x  t-^t^/t-^  +  <2  =  h^2lh  +^2  ^ 
constant,  if  the  same  pressure  P  be  always  established.  The  value  of 
the  constant  for  a  particular  apparatus  can  be  determined  most  readily 
by  measuring  ^^^2/^1  +  ^2  ^°^  ^  liquid  (such  as  water)  of  which  the 
absolute  coefficient  of  viscosity  is  known  with  accuracy.  A 
mathematical  discussion  is  given  of  the  magnitude  of  various  errors 
and  of  the  conditions  necessary  for  avoiding  them.  The  three 
bulbs  mentioned  above  are  designed  to  suit  the  measurement  of 
viscosities  ranging  from  one-tenth  to  ten  times  that  of  water  at  20°. 
For  oils,  the  author  maintains  these  sizes  of  bulbs,  but  uses  a  capillary 
10  cm.  long  having  a  diameter  of  the  order  of  0*05  cm. 

With  this  viscometer  the  author  has  carried  out  measurements  of 
the  viscosity  of  some  common  lubricants  (steam  turbine  oil,  bearing 
oil,  cylinder  oil)  at  different  temperatures,  and  obtains  values  differing 
considerably  from  those  given  by  the  Engler  viscometer  generally  used. 
From  a  comparison  of  the  curves  plotted  from  the  two  sets  of  results, 
he  shows  that  great  errors  are  committed  when  the  Engler  results  are 
extrapolated  to  higher  temperatures.  The  incorrectness  of  the  Engler 
viscometer  in  these  cases  is  due  to  the  fact  that  when  the  liquid  is  very 
viscous  its  flow  in  that  viscometer  does  not  follow  Poiseuille's  law. 

R.  y.  s. 

Efflux  pressure  of  Isomorphous  Mixtures  of  ^^-Dihalogen 
derivatives  of  Benzene.  Nicolai  N.  Nagornofp,  S.  F.  Schemt- 
SHUSCHNY,  and  Nicolai  S.  Kurnakoff  (/.  Buss.  Phys.  Chem.  Soc, 
1910,  42,  1168—1179  *).— A  short  survey  of  the  thermal  and  other 
physical  properties  of  mixtures  of  jo-dihalogen  benzene  derivatives, 
temperature-pressure  and  concentration-hardness  curves,  as  well  as 
tables  of  melting  points  and  vapour  pressures  of  the  dihalogen 
derivatives,  being  given.  The  measurements  of  the  eftlux  pressure 
were  carried  out  in  Gagarine's  dynamometer,  and  the  results  are  given 
in  a  series  of  tables  and  carves.  The  pressure-concentration  curve  of 
the  continuous  isomorphous  mixtures  of  j?)-dichloro-  and  jo-chlorobromo- 
benzene,  m.  p.  64"5°,  has  a  maximum  at  11 '15  kilogram/mm. ^  at  the 
composition  10  mol.  %  of  dichlorobenzene,  whilst  the  maximum  for 
the  /)-dibromo- and  chlorobromo-benzene  curve  lies  at  17"50  kilo- 
gram/mm.2  at  the  composition  75%  (mol.  %)  of  dibromobenzene.  The 
behaviour  of  a  50%  mixture  of  dibromo-  and  dichloro-benzene  is 
entirely  different  from  that  of  chlorobromobenzene,  and  the  in- 
dividuality of  the  latter  compound  is  well  shown  on  the  pressure 
curve.  Still  more  strongly  marked  is  the  individuality  of  bromoiodo- 
benzene  in  the  systems  of  the  latter  with  dibromo-  and  di-iodo- 
benzene  respectively.  The  maxima  of  the  curves  lie  at  25 '9  kilo- 
gram/mm.^  at  50%  dibromobenzene  and  at  51"7  kilogram/mm.-  and 
90%  (mo].  %)  di-iodobenzene  respectively.  The  maximum  for  the 
dichloro-chloroiodo- benzene  curve  lies  at  16*8  kilogram/mm. ^  and  90% 
*  and  Zeiisch.  physikal.  Ghent.,  1910,  75,  578—584. 
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chloroiodobeczene.  The  measurement  of  the  efflux  pressure  is  a 
very  delicate  method  of  establishing  the  existence  of  a  definite 
chemical  compound  in  a  homogeneous  solid  medium,  which  is  the 
characteristic  of  isomorphous  mixtures.  Z.  K. 

The  Viscosity  of  the  Dispersoids.  Emil  Hatsciiek  {Zeitsch.  Chem, 
Ind.  KoUoide,  1910,  7,  301 — 304). — An  expression  is  deduced  for  the 
viscosity  of  a  system  consisting  of  finely  divided  solid  particles 
suspended  in  a  liquid  medium.  If  rj  is  the  viscosity  of  the  liquid 
medium,  r]'  that  of  the  suspensoid,  andy  is  the  ratio  of  the  volume 
occupied  by  the  solid  substance  to  the  total  volume,  this  may  be 
written  :  ri'  =  rj{l  +  9//2).  According  to  this,  the  increase  in  viscosity 
due  to  the  suspended  solid  is  determined  by  the  percentage  amount  of 
this,  and  is  independent  of  the  degree  of  dispersion. 

Since  many  colloidal  substances  reduce  the  viscosity  of  water  to  a 
much  larger  extentHhan  that  which  would  be  expected  according  to 
this  formula,  it  follows  that  the  disperse  phase  in  such  systems  is  not. 
present  in  the  solid  state.  It  is  also  improbable  that  the  observed 
reduction  in  viscosity  can  be  accounted  for  on  the  assumption  that  the 
disperse  phase  consists  of  liquid  particles.  The  nature  of  these  highly 
viscous  emulsions  or  emulsoids  appears  to  be  determined  by  another 
factor  which  prevents  the  free  motion  of  the  disperse  phase  assumed  in 
the  deduction  of  the  above  formula  for  the  viscosity.  H.  M.  D. 

Absorption  of  Carbon  Dioxide  and  Sulphur  Dioxide  by 
Caoutchouc  and  by  Blood  Charcoal.  Albert  Reychler  {J.  Ghim. 
Phys.,  1910,  8,  617—629.  Compare  Abstr.,  1910,  ii,  272).— The 
absorption  of  carbon  dioxide  or  sulphur  dioxide  by  fine  Para  sheet 
(presumably  not  vulcanised)  follows  the  linear  law  characteristic  of 
simple  solution  phenomena.  If  C  and  c  are  the  number  of  mols.  of 
either  oxide  per  kilo,  of  caoutchouc  and  per  litre  of  gas  respectively, 
the  ratio  Cjc  is  a  constant. 

Carbon  dioxide  is  rapidly  absorbed  at  20°,  and  the  value  of  Cjc  is 
1'06.  Sulphur  dioxide  at  18*5°  is  much  more  soluble,  the  value 
obtained,  C/c  =  25*8,  being  in  good  agreement  with  that  previously 
given  by  the  author,  namely,  26-0  at  18°.  The  figures  obtained  by 
Chappuis  (1883)  at  0°  also  support  the  solution  theory,  the  constant 
Cjc  having  the  value  38*5.  Although  Wo.  Ostwald  has  suggested 
that  these  results  are  equally  in  accord  with  an  adsorption  formula, 
C  =  const.  X  c^  °^,  the  author  prefers  to  suppose  that  the  exponent  is 
I'OO  instead  of  1"02,  and  that  there  is  no  indication  of  adsorption. 

The  blood  charcoal  used  was  the  commercial  product,  which  was  not 
calcined,  but  was  exposed  in  a  vacuum  for  some  time  before  use. 
The  value  of  C/c  with  carbon  dioxide  at  20°  is  sufficiently  constant 
(about  4' 4)  to  justify  the  suggestion  that  the  relation  of  the  charcoal 
to  the  gas  is  that  of  a  solvent. 

In  the  case  of  sulphur  dioxide,  however,  a  complication  arises  from 
the  fact  that  the  absorption  of  this  gas  by  the  uncalcined  charcoal  is 
accompanied  by  the  liberation  of  carbon  dioxide  and  sometimes  water 
vapour.  The  absorption  equation  is  of  the  form  C  =  A-'r m.c,  where  A 
and  m  are  constants  depending  on  the  concentration  of  the  gas.  The 
constant  A  is  supposed  to  be  a  measure  of  the  amount  of  a  chemical 
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change  whereby  combined  carbon  dioxide  is  replaced  by  combined 
sulphur  dioxide,  and  the  constant  m  is  the  solution  constant ;  thus  A 
increases  with  the  concentration  of  the  sulphur  dioxide,  whereas  m 
decreases.  A  quantitative  verification  of  the  hypothesis  is  not  possible 
in  view  of  the  unknown  character  of  the  chemical  compounds  in 
question,  and  the  secondary  influence  which  the  compounds  may  exert 
on  the  solubilities. 

It  is  supposed  that  the  charcoal  used  was  already  chemically 
saturated  with  carbon  dioxide,  so  that  the  further  absorption  of  this 
gas  followed  a  simple  solution  law.  R.  J.  C. 

Adsorption  Experiments  with  Varying  Degree  of  Dispersion 
of  the  Adsorbent.  Knud  Estrup  (Zeitsch.  Chem.  Iml.  Kolloide, 
1910,  7,  299 — 301). — The  adsorption  of  potassium  permanganate  by 
precipitated  barium  sulphate  has  been  investigated. 

Solutions  of  barium  chloride  and  potassium  sulphate  were  prepared 
of  such  a  strength  that  10  c.c.  of  each,  when  mixed  together,  gave 
one  gram  of  barium  sulphate.  In  one  series  of  experiments,  10  c.c.  of 
the  potassium  sulphate  solution  were  diluted  with  water  and  a 
solution  of  potassium  permanganate  to  90  c.c.  before  addition  of  the 
equivalent  quantity  of  the  barium  chloride  solution.  With  increasing 
concentration  of  the  potassium  permanganate,  the  amount  of  this 
adsoi"bed  increases,  and  the  relationship  between  the  adsorbed  and 
dissolved  amounts  of  permanganate  is  that  required  by  an  exponential 
formula. 

In  a  second  series,  the  potassium  sulphate  solution  (10  c.c.)  was 
diluted  with  water  and  permanganate  solution  in  such  a  way  that  the 
concentration  of  the  permanganate  was  constant,  although  the  total 
volume  varied  from  50  c.c.  to  500  c.c.  These  solutions  were  then 
mixed  with  corresponding  solutions  of  barium  chloride,  in  which  the 
original  10  c.c.  had  been  diluted  with  water  until  the  total  volume 
amounted  to  from  50  c.c.  to  500  c.c.  With  precipitation  under  these 
conditions  it  was  found  that  the  amount  of  permanganate  adsorbed  by 
one  gram  of  barium  sulphate  diminishes  at  first  with  increasing 
dilution,  and  then  increases.  The  minimum  adsorption  corresponds 
with  solutions  which  are  approximately  iV/18. 

In  a  third  series  similar  to  this,  the  permanganate  was  not  added 
until  five  minutes  after  precipitation  of  the  barium  sulphate.  A 
similar  influence  of  concentration  is  found  in  these  circumstances,  but 
the  adsorbed  quantities  are,  of  course,  much  smaller.  H.  M.  D. 

Dissociation  of  Iodine  Vapour.  Gunnar  Starck  and  Max 
BoDENSTEiN  {Zeitsck.  EUktrocJiem.,  1910,  16,  961 — 966). — The  iodine  is 
heated  in  a  large  quartz  glass  bulb  connected  by  a  capillary  tube  to  a 
quartz  glass  manometer  on  the  principle  of  the  Bourdon  gauge.  The 
bulb  is  heated  uniformly  by  means  of  a  specially  arranged  electric 
furnace,  and  the  temperature  is  measured  by  a  thermocouple  placed 
inside  the  bulb.  Measurements  are  made  at  four  concentrations  of 
iodine  vapour,  and  at  temperatures  from  800°  to  1200°.  The  mean 
values  of  the  equilibrium  constant  K^  —  pi^/pi^  (the  pressures  being 
expressed  in  atmospheres)  are  :  at  800°,  0-0114  ;  at  900°,  0-0474  ;  at 
1000°,  0-165;  at  1100°,  0-492;  at  1200°,  1-23.  By  means  of  the 
equation    d\ogIi/dl'=  -  Ujlil^,    the   heat   of   the    reaction  21=1^  is 
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calculated.  The  mean  value  (at  constant  pressure)  is  36,860  cals. 
Taking  the  molecular  heat  at  constant  pressure  of  monatomic  iodine  as 
5  and  that  of  iodine  molecules  as  6*5  +  0'0038?',  the  heat  of  reaction 
g  =  35480 +  3-57'- 0-0019^2,  35480  being  the  value  at  absolute  zero. 
Introducing  these  values  into  Nernst's  equation  gives  log^^  = 
-7762/7'+l-751og7'-0-000416r+ 0-422.  The  values  of  K^  calcu- 
lated from  this  equation  agree  very  closely  with  those  found  experi- 
mentally. Brill  (Abstr.,  1907,  ii,  233)  had  previously  found  an  entire 
lack  of  agreement  between  the  requirements  of  Nernst's  theory  and 
Victor  Meyer's  measurements  of  the  dissociation  of  iodine. 

The  value  of  the  chemical  constant  of  iodine  atoms  (taking  that  of 
iodine  molecules  as  4)  is  2 '2,  which,  with  the  exception  of  hydrogen,  is 
the  lowest  value  yet  observed.  T.  E. 

The  Capillary  Rise  of  Salts.  Zdenko  H.  Skraup,  A.  von 
BiEHLER,  R.  Lang,  E.  Philippi,  and  J.  Priglinger  (A/oMa's^.,  1910,  31, 
1067 — 1158.  Compare  Abstr.,  1910,  ii,  934). — When  experiments  with 
very  dilute  solutions  are  carried  out  in  closed  vessels,  tbere  is  always  a 
slight  deposit  of  dew  on  tho  interior  of  the  vessel,  showing  that  the 
dilute  solutions  in  the  strips  of  filter  paper  possess  a  higher  vapour 
pressure  than  the  solution  itself. 

Experiments  with  water  alone  showed  that  the  paper  is  less  moist 
in  the  upper  layers  than  in  the  lower ;  this  could  also  be  seen  to  be 
the  case  with  solutions,  but  no  definite  evidence  could  be  obtained  to 
show  that  the  concentration  of  the  solution  was  different  at  different 
heights. 

Paper  containing  ash  is  more  adsorbent  than  ashless  paper,  the 
increased  adsorbing  power  not  being  due  to  chemical  processes,  but 
rather  to  some  mechanical  influence  of  the  ash.  Restoring  the  ash  to 
a  paper  which  has  been  washed  free  from  it  restores  the  original 
adsorbing  power. 

Rise  in  temperature  diminishes  the  times  necessary  for  the  capillary 
rise  to  become  complete,  and  also  slightly  increases  the  adsorption. 
The  ordinary  variations  in  room  temperature  have  practically  no  effect 
on  the  adsorption. 

Addition  of  indifferent  substances  to  a  solution  has  an  effect  on  the 
time  taken  by  the  solute  to  rise  and  also  on  the  height  attained. 
With  mixtures  of  alcohol  and  water  the  time  of  rise  is  greatest  for 
the  mixture  showing  the  greatest  contraction.  The  rise  of  the  solute 
is  affected  in  different  ways  by  the  addition  of  alcohol ;  it  is  not 
appreciably  altered  in  the  case  of  acids  and  salts,  but  considerably 
diminished  in  the  case  of  the  basic  hydroxides,  the  diminution  being 
the  greatest  in  mixtures  containing  about  50%  of  alcohol.  Glycerol 
behaves  similarly  to  alcohol,  except  that  it  increases  the  rise  of  sodium 
hydroxide. 

Salts  may  be  divided  into  two  chief  classes.  The  salts  of  the  first  class 
comprise  those  of  the  alkalis  and  alkaline  earths,  and  rise  to  almost  the 
same  height  as  the  water ;  those  of  the  other  class  rise  much  lower 
than  the  water,  for  example,  40  mm.  as  compared  with  100  mm. 

In  the  following  summary  all  the  results  refer  to  experiments  in  air 
saturated  with  water  vapour. 

Salts  of  the  Firsp  Class.— The  capillary  rise  is  independent  of  the 
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concentration  of  the  solution,  as  proved  by  experiments  with  potassium 
and  ammonium  iodide,  potassium  ferro-  and  ferri-cyanide,  potassium 
nitrate,  sodium  nitrite,  and  various  chromates  of  the  alkali  and 
alkaline-earth  metals.  A  remarkable  phenomenon  in  connexion  with 
these  salts  is  that  their  concentration  in  the  upper  zone  of  the  filter 
paper  is  three  or  four  times  greater  than  the  concentration  of  the 
solution,  and  greater  than  in  the  lower  zones  of  the  filter  paper.  With 
potassium  cyanide,  as  also  with  the  alkali  carbonates,  borax,  and  sodium 
phosphate,  increase  in  dilution  diminishes  the  rise,  so  that  salts  which 
are  appreciably  hydrolysed  are  also  adsorbed. 

Valency,  or  atomic  weight  of  the  metal,  has  in  itself  no  influence 
on  the  time  of  rise,  which  depends  rather  on  the  general  chemical 
character  of  the  salt.  Lithium  salts  show  themselves  more  closely 
related  to  the  alkaline-earth  metals  than  to  the  alkali  metals. 

Salts  of  the  Second  Class  comprise  those  of  the  heavy  metals  and  of 
aluminium.  The  capillary  rise  decreases  with  the  dilution.  Cations 
of  similar  nature  rise  to  the  same  height,  for  example,  ferro-,  mangano-, 
cobalto-,  nickelo-,  zinc  and  cadmium  ions,  ferri-  and  aluminium  ions. 
Cations  of  the  same  metal,  but  with  different  valencies,  show  different 
rises ;  with  iron  and  cerium  the  ion  of  lesser  valency  shows  the  greater 
rise,  whereas  with  tin  the  opposite  holds  good.  In  general,  the  anion 
has  no  great  influence  on  the  height  to  which  the  cation  rises,  but  with 
the  acetates  of  copper,  lead,  silver,  and  iron,  the  anion  rises  higher, 
and  the  cation  lower,  than  is  the  case  with  the  sulphates,  chlorides, 
and  nitrates. 

In  many  cases  the  anion  and  cation  have  practically  the  same  rise, 
and,  in  general,  the  anion  in  the  salt  rises  higher  than  the  same  anion 
in  the  acid.  In  ferric,  aluminium,  and  tin  salts,  the  capillary  rise  of 
the  anion  is  the  same  as  for  the  free  acids,  but  it  cannot  be  assumed  that 
this  is  due  to  complete  hydrolysis  at  the  dilutions  used,  unless  it  is 
assumed  at  the  same  time  that  the  condition  of  a  solution  in  capillary 
vessels  is  different  from  what  it  otherwise  is.  In  chromium  salts  the 
anion  rises  lower  and  the  cation  higher  than  is  the  case  with  the 
corresponding  iron  and  aluminium  salts,  which  is  in  agreement  with 
the  fact  that  chromium  readily  forms  complex  salts.  Owing  to  the 
strong  hydrolysis  of  both  stannous  and  stannic  salts,  the  cations  show 
the  same  rise.  In  the  case  of  eerie  nitrate,  the  filter  paper  shows  two 
zones  containing  cerium,  separated  by  a  zone  from  which  cerium  is 
almost  completely  absent. 

The  cation  of  copper  ammonia  sulphate  rises  much  lower  tjhan  the 
cupric  ion,  whereas  the  complex  ions  in  potassium  ferric  oxalate  and 
malonate  rise  higher  than  the  ferric  ion  in  ferric  oxalate,  as  does  also 
the  complex  ion  of  potassium  silver  cyanide  compared  with  the  silver  ion. 
Chromium  nitrate  and  chromiumhexammine  nitrate  behave  similarly, 
whereas  blue  chromium  chloride,  hexa-aquochromichloride,  and  green 
chromium  chloride  show  considerable  differences  with  respect  to  the  rise 
of  the  anion. 

With  the  complex  ammonia  compounds  of  cobalt  and  platinum,  in 
some  cases  considerable  differences  in  constitution  had  very  little  effect 
on  the  capillary  rise,  whereas  in  other  cases  slight  differences  in 
constitution  had  a  considerable  influence. 
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Experiments  on  the  influence  of  one  salt  on  the  capillary  rise  of 
another  show  that  no  conclusions  can  be  drawn  as  to  the  existence  of 
double  salts  in  solution  ;  the  mutual  influences  are  very  variable. 

Strong  acids  are  not  influenced  by  the  addition  of  alkali  salts, 
whereas  the  capillary  rise  of  the  alkali  hydroxides  is  diminished.  The 
capillary  rise  of  salts  of  the  heavy  metals  is  increased  by  tlie  addition 
of  the  corresponding  acids,  whereas  that  of  the  acid  is  hardly  affected 
by  the  addition  of  the  salt.  T.  S.  P. 

Piezochemical  Studies.  VII.  Influence  of  Pressure  on 
Solubility.  Ernst  Cohen,  Katsuji  Inouye,  and  0.  Euwen  {Zeitsch. 
physikal.  Ghem.^  1910,  75,  257 — 304). — The  measurements  were  made 
by  the  method  already  described  (compare  Cohen  and  Sinnige,  Abstr., 
1909,  ii,  796)  slightly  modified  in  certain  details,  and  an  accuracy  of 
0"03  per  cent,  is  claimed  for  the  results.  The  solubility  of  sodium 
chloride  at  24*05°,  in  grams  per  100  grams  of  water,  under  different 
pressures  is  as  follows  :  3590,  36-25,  36-55,  37-02,  37-36  at  1,  250,  500, 
1000,  and  1500  atmospheres  respectively.  For  mannitol,  at  the  same 
temperature,  the  results  are  as  follows  :  20-66,  20-92,  21-14,  21-40,  and 
21-64  grams  at  1,  250,  500,  1000,  and  1500  atmospheres  respectively. 

G.  S. 

Solutions  from  the  Point  of  View  of  General  Dynamics. 
I.  E.  VoLCHONSKY  {J.  Russ.  Phys.  Chem.  Soc,  1910,  42,  1194—1197). 
— A  theoretical  and  mathematical  discussion  of  the  question.     Z.  K. 

Solutions.  Keginald  0.  Herzog  {Zeitsch.  ElektrocJiem.,  1910,  16, 
1003 — 1004). — Setting  out  from  a  relationship  found  by  Einstein 
{Ann.  Physik,  1906,  [iv],  19,  303),  according  to  which  I)  =  RTIQTrIir]p, 
where  D  is  the  diffusion  coefllcient,  rj  the  viscosity  of  the  solvent,  p  the 
diameter  of  a  dissolved  molecule,  and  N"  the  number  of  actual  molecules 
in  a  gram-molecule  of  a  perfect  gas,  the  author  eliminates  p  by 
assuming  that  the  dissolved  substance  occupies  the  same  volume  as  it 
does  when  solid.  Calling  the  volume  of  one  gram  of  the  solid  v,  and 
supposing  that  when  dissolved  it  yields  n  molecules  of  molecular  weight 
M,  he  finds  At  =  47riVp3/3u.  Eliminating  p  from  these  equations  and 
putting  in  the  values  of  the  constants  at  20°  using  iV=7-05  x  10"^^, 
he  obtains  M=ll'6ijD^v.  The  molecular  weights  of  a  number  of 
sugars  calculated  by  this  formula  from  their  diffusion  coefficients  in 
aqueous  solution  are  in  surprisingly  close  agreement  with  the  real 
values.  The  molecular  weight  of  albumin  is  found  to  be  73,000.  The 
diffusion  coefficient  of  an  electrolyte  is  connected  with  the  mobilities  of 
its  ions  by  the  formula  1/Z?  =  (1/m  + l/u)/27?7';  introducing  this  value 
of  J)  into  the  above  equation  for  aqueous  solutions  of  acids  at  25°, 
u  jMv^WI  y  for  ten  acids  the  actual  values  vary  from  122  to  149. 

T.  E. 

Solubility  of  Gases  in  Aqueous  Solutions  of  Glycerol  and  of 
isoButyric  Acid.  Karl  Drucker  and  E.  Moles  [Zeitsch.  physikal. 
Chem.,  1910,  75,  405 — 436). — An  apparatus  suitable  for  determining 
the  solubility  of  slightly  soluble  gases,  and  also  for  using  small 
quantities  of  solvent,  is  described.  The  solubility  of  hydrogen  and  of 
nitrogen  in  mixtures  of  isobutyric  acid  and  water,  and  of  glycerol  and 
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water,  has  been  measured  at  25°.  The  ratio  of  the  solubility  of 
hydrogen  in  water  and  in  glycerol  is  6:1;  for  nitrogen  the  ratio 
is  8:1. 

In  connexion  with  the  solubility  measurements  in  glycerol-water 
mixtures,  other  properties  of  this  binary  system,  such  as  the  total 
vapour-pressure  curve,  the  density,  refraction,  viscosity,  specific  heat, 
and  heat  of  mixing,  have  either  been  determined  directly  or  are  taken 
from  the  work  of  previous  observers.  The  proper  methods  for  com- 
paring the  results  are  fully  discussed,  and  it  has  been  found  most 
satisfactory  to  express  tie  concentrations  in  parts  by  weigh b,  and  to 
compare  the  deviations  between  the  experimental  curve  and  that 
I'epresented  according  to  the  mixture  rule  (the  latter  being,  of  course, 
a  straight  line)  by  drawing  perpendiculars  from  the  former  on  the 
latter  as  shown  in  detail  in  the  paper.  The  above  method  brings  out 
the  analogies  in  the  curves  for  different  physical  properties. 

In  the  case  of  the  water-isobutyric  acid  system,  the  solubility  of  the 
gases  does  not  deviate  greatly  from  Henry's  law  in  the  region  where 
the  mixture  is  opalescent.  G.  S. 

Growth  of  Crystal  Spheres.  D.  N.  Ahtemkeff  {Zeitsch.  Kryst. 
Min.,  1910,  48,  417 — 433). — A  review  is  given  of  the  literature  on 
the  growth  and  regeneration  of  damaged  and  broken  crystals. 
Spheres  were  cut  from  crystals  of  various  soluble  salts,  and  these 
were  suspended  in  saturated  solutions  of  the  t-ame  salt.  The  drusy, 
crystalline  growths  which  formed  on  the  surface  were  examined  on 
the  goniometer,  and  the  crystal  forms  observed  are  recorded. 

L.  J.  S. 

The  Rate  of  Dissolution  of  Selenite  at  Different  Crystalline 
Surfaces.  Stanislaw  ToiLOCZKO  {Bull.  Acad.  Sci.  Cracow,  1910, 
209 — 218). — The  apparatus  used  in  these  experiments  was  that 
previously  employed  by  Bruner  and  Tottoczko  (Abstr.,  1907,  ii,  935), 
and  measurements  of  the  rate  of  dissolution  were  made  at  the  three 
surfaces  (010),  (110),  and  (111),  in  the  case  of  each  surface,  the 
rate  of  dissolution  is  found  to  be  a  linear  function  of  the  velocity  of 
flow  of  the  solvent  over  the  surface  of  the  crystal.  The  actual  rate 
of  dissolution  varies  with  the  crystallographic  nature  of  the  surface, 
but  the  relative  rates  are  practically  independent  of  the  flow  of 
solvent.  The  relative  dissolution  velocities  Vq^q,  Vhq,  and  Vm  are 
represented  by  1  :  1-76  :  r88. 

Experiments  were  also  made  to  ascertain  whether  the  differences 
in  the  rates  of  dissolution  at  the  different  surfaces  are  due  to 
differences  in  solubility  or  to  variations  in  the  thickness  of  the 
diffusion  layer.  With  this  object  a  crystal  of  selenite  of  known 
weight  and  dimensions  was  introduced  into  a  solution  saturated  by 
exposure  to  the  surface  (010).  The  solution,  provided  with  stirring 
apparatus,  was  immered  in  a  thermostat  at  25°  for  a  period  of  two 
months.  At  intervals  the  weight  and  dimensions  of  the  small  com- 
plete crystal  and  the  electrical  conductivity  of  the  solution  were 
determined,  but  no  definite  changes  were  observed.  It  appears,  there- 
fore, that  the  differences  in  the  rates  of  dissolution  are  not  due  tq 
differences  in  solubility,  H.  M.  D, 
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The  Rates  of  Growth  and  Dissolution  of  Crystals  in 
Relation  to  the  Reversibility  of  these  Processes.  Stanislaw 
ToLLOCZKO  and  J.  Tokarski  {Bull.  Acad.  Sci.  Cracow,  1910, 
219 — 234.  Compare  preceding  abstract). — Measurements  have  been 
made  of  the  rate  at  which  crystals  of  copper  sulphate  increase  in 
size  when  brought  into  contact  with  slightly  supersaturated  solutions, 
and  of  the  rate  at  which  dissolution  takes  place  in  contact  with 
solutions  containing  somewhat  less  of  the  dissolved  salt  than  that 
corresponding  with  saturation.  The  method  employed  was  similar  to 
that  which  has  been  used  in  previous  investigations  of  this  nature, 
and  separate  sets  of  observations  were  made  for  the  two  crystalline 
surfaces  (110)  and  (110). 

The  rate  of  dissolution  as  well  as  that  of  crystallisation  varies 
considerably  with  the  surface  examined.  For  the  surface  (iTO)  the 
rates  of  dissolution  and  crystallisation  under  comparable  conditions 
are  equal,  and  this  indicates  that  the  proces-^es  are  strictly  reversible. 
On  the  other  hand,  the  rate  of  dissolution  is  much  greater  than  the 
rate  of  crystallisation  in  the  case  of  the  surface  (110),  and  micro- 
graphic  examination  of  the  dissolving  surface  has  shown  that  this  is 
probably  due  to  the  fact  that  irregular  etching  takes  place  when 
dissolution  occurs.  No  irjpegularities  of  this  nature  were  observable  in 
the  case  of  the  surface  (HO). 

The  cause  of  the  difference  in  the  rates  of  the  dissolution  and 
crystallisation  processes  at  different  surfaces  is  examined,  and  the  con- 
clusion is  drawn  that  this  is  due  to  variations  in  the  thickness  of  the 
diffusion  layer  at  these  surfaces.  H.  M.  D. 

Solid  Colloidal  Systems  in  Metallography.  Carl  Benedicks 
{Zeitsch.  Chem.  Ind.  Kolloide,  1910,  7,  299 — 299). — A  summary  is 
given  of  the  author's  views  relating  to  the  nature  of  the  different 
micrographic  structures  which  are  found  in  iron  carbon  and  iron 
nickel  alloys.  Troostite  is  said  to  represent  a  solid  colloidal  solution 
of  cemeniite  in  ferrite,  and  as  such  it  approximates  more  closely  to 
perlite  than  to  martensite  in  its  properties.  Similar  colloidal  systems 
are  probably  formed  in  other  technical  alloys,  and  evidence  in  favour 
of  this  is  cited  in  the  case  of  iron  nickel  alloys. 

In  opposition  to  von  Weimarn,  the  author  maintains  that  all  solid 
solutions  cannot  be  regarded  as  of  the  colloidal  type,  but  that  true 
solid  solutions,  in  which  the  dispersity  is  of  molecular  character,  are 
also  capable  of  existence.  Martensite  is  cited  as  an  example  of  such  a 
solution,  and  as  such  it  differs  widely  from  colloidal  troostite. 

H.  M.  D. 

Equilibrium  between  Two  Substances  in  a  Mixed  Binary 
Solution.  VIII.  E.  Volchonsky  [J.  Buss.  Phys.  Chem.  Soc,  1910, 
42,  1180—1194.  Compare  ihid.,  1909,  41,  1763).— The  equations 
P  =  R{p  -  ni)/{q  -n)  —  R{xc)  and  P^  =  R\xc)  -  R'{m-  p)j{n  -  q)  pre- 
viously deduced  are  incorrect,  and  the  correct  forms  are  now  shown  to  be 
P  =  \R{V  -  'm)l{q  -n)-  R{xc)]{p  -  m)  and  P^  =  [{m- p)j{n-q){R.{m  -p)/ 
{n  —  q)-Ri^}+x^c{Pao-^^ic}]{'^-g)'  These  equations  might  be 
simplified  by  assuming  that  for  the  system  BaS04-H2S04-H20  the 
maximum  work  of  the  process  is  equal  to  the  heat  effect,  that  is,  A  —  u 
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in  the  general  thermo-dynamic  eqtaation  A  -u  =  T.dA/dT,  but  calori- 
metric  experiments  of  the  heat  of  decomposition  of  the  acid  barium 
sulphates,  BaS04,(H2S04)2,H20  and  BaSO^jH^SO^,  do  not  agree  with 
those  calculated  from  such  equations. 

At  the  ordinary  temperature  the  solid  phase  of  solutions  containing 
87 '36%  and  92 '48%  sulphuric  acid  respectively  has  the  composition  in 
each  case,  BaS04,(H2S04)2,H20,  but  at  93°  the  solid  phase  at  the  lower 
concentration  consists  of  94'94%  BaS04,  that  of  the  higher  concentra- 
tion consists  of  68-16%  BaS04  and  31-26%  H2SO4,  the  salt  being 
anhydrous  and  crystallising  in  needles.  As  the  temperature  rises 
so  the  solubility  of  the  compound  BaS04,  (112804)2,1120  increases, 
whilst  that  of  the  salt  BaS04,H2S04  decreases.  The  curve  for  the 
three  solid  phases  BaS04,  BaS04,H2^^4'  BaS04,(H2S04)2,H20  is  given. 
The  temperature  of  decomposition  of  the  last  salt  is  about  53°,  and  its 
transformation  into  BaS04,H2S04  and  into  BaS04  ^^^  both  endothermic 
reactions.  The  compound  BaS04,H2S04  decomposes  at  about  158 — 160°, 
and  its  transformation  into  BaS04  is  also  an  endothermic  reaction. 

Z.  K. 

Binodal  Curves,  Plait  Points,  and  Tie  Lines  in  Fifty  Systems, 
each  Consisting  of  Water  and  Two  Organic  Liquids.  Walter 
D.  Bonner  {J.  Physical  Gliem.,  1910,  14,  738— 789).— Mixtures 
of  water  with  a  hydrocarbon,  halogenated  hydrocarbon,  ether,  ester, 
etc.,  were  examined  in  conjunction  with  methyl,  ethyl,  and  propyl 
alcohols  and  acetone  as  consolutes. 

Bancroft's  method  of  quantitative  synthesis  from  pyknometers  was 
adopted  in  order  to  obviate  analyses.  The  consolute  was  added  drop 
by  drop  to  the  stirred  mixture  contained  in  a  long  narrow  tube  at  0° 
until  it  became  homogeneous  as  observed  through  a  cathetometer 
telescope.  In  some  cases  the  effect  of  the  consolute  was  accentuated 
by  addition  of  lamp-black,  which  floated  at  the  surface  of  separation 
until  homogeneity  was  attained. 

For  tie  line  determinations,  the  phases  were  allowed  to  separate 
or  were  separated  by  centrifuge,  and  their  volumes,  subject  to  correction 
for  meniscus,  were  read  off  on  the  cathetometer.  Tie  lines  and  plait 
points  (critical  points)  were  determined  by  Lash  Miller  and 
McPherson's  graphic  method  (Abstr.,  1909,  ii,  132).  By  these  means 
a  very  extensive  survey  of  the  field  was  rapidly  obtained,  accurate  to 
within  a  few  per  cent. 

Rectangular  co-ordinates  are  used  instead  of  the  more  usual 
triangular  diagram.  The  co-ordinates  of  the  plait  points  show  a  certain 
stoicheiometric  regularity.  With  alcohol  as  consolute,  ethyl  acetate, 
propionate,  and  isobutyrate  fall  into  their  natural  sequence,  as  do  the 
higher  alcohols,  hydrocarbons,  and  alkyl  bromides.  On  passing  from 
methyl  to  ethyl  and  propyl  alcohol  as  consolute,  the  plait  point  travels 
further  from  the  100%  water  ordinate.  The  positions  of  the  binodal 
curves,  however,  exhibit  no  regularity. 

The  systems  hexane-w- ter-carbinol  and  heptane- water- carbinol 
exhibit  the  peculiarity  that  the  plait  point  is  practically  at  the  origin 
of  co-ordinates,  from  which  the  tie  lines  therefore  radiate.  This 
indicates  that  when  two  phases  are  present,  the  upper  phase  consists  of 
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practically  pure  hydrocarbon,  although  the  aqueous  lower  phase  may 
also  contain  a  considerable  proportion  of  hydrocarbon, 

Bancroft's  exponential  formula  for  the  equilibrium  in  these  systems 
has  been  tested  by  plotting  the  author's  results  in  logarithmic 
co-ordinates. 

In  nineteen  cases  the  formula  holds,  as  a  straight  line  graph  is 
obtained.  Of  the  remainder,  twenty-five  give  concave  or  convex  graphs 
and  six  irregular  curves.  In  the  nineteen  cases  which  give  a  straight 
line,  the  meaning  of  the  various  constants  in  the  exponential  formula 
is  discussed.  R.  J.  C. 

General  Phase  Rule  and  its  Application  to  Systems  of 
Capillary  Chemistry.  P.  N.  Pawloff  (/.  Buss.  Phys.  Chem.  Soc,, 
1910,  42,  1034 — 1061). — The  application  of  the  phase  rule  to  various 
disperse  systems  which  belong  to  the  domain  of  capillary  chemistry  is 
discussed  from  a  theoretical  and  mathematical  point  of  view.  For  the 
results  obtained,  the  original  must  be  consulted,  Z.  K. 

Supersaturation  Theory  of  Certain  Apparently  Rhythmical 
Reactions.  Raphael  E.  Liesegang  {Zeitsch.  physikal.  Chem.,  1910, 
76,  371 — 372). — To  Ostwald's  view  that  the  formation  of  concentric 
rings  of  silver  chromate  when  silver  nitrate  diffuses  into  a  gelatin  film 
containing  potassium  dichromate  is  due  to  supersaturation  phenomena, 
the  objection  has  been  raised  that  it  is  incompatible  with  the  fact  that 
two  systems  of  concentric  rings  can  be  formed  successively  without 
apparent  interference.  This  objection  is  now  shown  to  have  no 
weight,  as  the  two  systems  of  rings  are  at  different  levels  in  the 
gelatin  film.  Ostwald's  view  is  further  supported  by  the  observation 
that  a  single  salt,  for  example,  trisodium  phosphate,  can  be  obtained 
crystallised  in  concentric  rings  in  a  gelatin  film.  G.  S. 

Mechanism  of  Irreversible  Phenomena.  Renk  Marcellin 
{CompL  rend.,  1910,  151,  1052— 1055).— The  author  develops  the 
equation  : 

to  express  the  speed  at  which  an  unstable  system  reaches  a  condition 
of  equilibrium,  e,  t  R,  and  T  have  their  usual  significance  j  con- 
sidering the  speed  of  transformation  as  the  resultant  of  the  rates  of 
evolution  of  two  systems  in  contrary  directions,  i/'j  and  [p^  express  the 
available  energy  of  the  two  systems,  whilst  iV  is  a  variaMe  indicating 
the  degree  of  transformation  (for  example,  the  number  of  molecules  of 
a  superfused  liquid  transformed  into  crystals). 

It  is  shown  mathematically  that  the  above  expression  is  in 
accordance  with  the  known  laws  for  speed  of  crystallisation  and  for 
reactions  in  a  homogeneous  medium.  The  factor  M  depends  on 
temperature,  and  will  be  determined  experimentally.  W.  0.  W. 

Reactions  in  Heterogeneous  Systems.  The  Influence  of 
Alcohol.  Kasimir  Jablczynski  and  St.  Jablonski  {Bull.  Acad.  Sci. 
Cracow,  1910,  287 — 294). — Experiments  have  been  made  to  determine 
the  influence  of  alcohol  on  the  rate  at  which  solid  substances  are  acted 
on  by  aqueous  solvents.     The  heterogeneous  reactions  examined  were 
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the  r-ite  of  dissolution  of  magnesium  and  of  calcium  carbonate  (in  the 
form  of  marble)  in  dilute  hydrochloric  acid.  When  a  portion  of 
the  water  in  the  acid  solution  is  replaced  by  alcohol,  the  rate  of 
dissolution  of  the  solid  is  in  both  cases  retarded,  and  the  retarding 
influence  is  found  to  be  of  the  same  magnitude  as  that  found  for  the 
influence  of  alcohol  on  the  rate  of  diffusion  of  electrolytes  in  aqueous 
solution.  This  result  is  interpreted  in  favour  of  the  view  that  the 
velocities  of  reactions  in  heterogeneous  systems  are  determined 
primarily  by  the  rates  of  diffusion  processes.  H.  M.  L). 

Dynamics  of  the  Reaction  between  Alcohol  and  Sulphuric 
Acid.  A  Correction.  Robert  Kremann  {Monatsh.,  1910,  31, 
1031 — 1033). — A  correction  of  an  error  of  calculation  (A.bstr.,  1910, 
ii,  700).  T.  S.  P. 

Kinetics  of  the  Formation  of  Methyl  Hydrogen  Sulphate  and 
of  Methyl  Ether.  Robert  Kremann  and  H.  Neumann  {Monatsh., 
1910,  31,  1051 — 1056). — An  investigation  of  the  velocity  of  formation 
of  methyl  hydrogen  sulphate  from  methyl  alcohol  and  sulphuric  acid, 
and  of  methyl  ether  from  methyl  hydrogen  sulphate  and  methyl 
alcohol.  The  measurements  and  calculations  were  made  in  a  manner 
similar  to  that  described  for  the  corresponding  ethyl  compounds 
(Abhtr.,  1910,  ii,  700,  945). 

The  velocity  of  formation  of  methyl  hydrogen  sulphate  is  much 
greater  than  that  of  ethyl  hydrogen  sulphate,  whereas  the  temperature 
quotient,  determined  from  experiments  at  40°  and  50°,  is  somewhat 
smaller,  namely,  2  6  instead  of  3  0.  The  velocity  constants  are  satis- 
factory, and  are  the  greater  the  higher  the  concentration  of  the 
sulphuric  acid  uped. 

The  constants  calculated  from  the  experiments  on  the  velocity  of 
formation  of  methyl  ether  decrease  very  considerably  during  the 
course  of  the  reaction,  owing  to  the  retarding  effect  of  the  water 
produced  (compare  with  ethyl  ether).  T.  S.  P. 

Velocity  of  Saccharifllcation  of  Starch.  II.  Henri  van  Laer 
{Bull.  Acad.  roy.  Belg.,  1910,  707—718.  Compare  Abstr.,  1910,  ii, 
839). —  The  results  recorded  by  Brown  and  Glendinning  (Trans.,  1902, 
81,  388)  and  V.  Henri  {Lois  yenerales  de  l' action  des  diastases,  Paris, 
1903),  which  respectively  negative  and  affirm  the  view  that  the 
hydrolysis  of  starch  by  diastase  takes  place  in  accordance  with  the 
logarithmic  law,  are  considered  critically,  and  it  is  shown  that  the 
discrepancy  between  them  is  not  due  to  (a)  difference  in  temperature 
at  which  the  experiments  were  made,  {h)  nature  of  the  diastase  used,  or 
(c)  difference  in  the  limit  of  hydrolysis  found. 

It  is  further  shown  that  the  limit  of  hydrolysis  reached  depends  on 
the  activity,  and,  therefore,  on  the  quantity  of  diastase  used,  and  is 
less  for  starch  yielding  an  opalescent  mucilage  than  for  soluble  starch 
giving  a  limpid  mucilage,  such  as  that  prepared  under  pressure  as 
described  previously  {loc.  cit.).  T.  A.  H. 

Inversion  of  Menthone.  Carl  Tubandt  [with  K.  Mohs,  W. 
TuBANDT,  and  H.  Weiniiausen]  {Annalen,  1910,  377,  284 — 314. 
Compare  Abstr.,   1905,  ii,  424^    1907,  ii,  670).— The   work   on   the 


GENERAL  AND   PHYSICAL  CHEMISTRY.  il.   29 

inversion  of  menthones  by  various  acids  in  different  solvents  has  been 
repeated  and  extended.  As  traces  of  water  have  an  appreciable  effect 
on  the  rate  of  inversion,  the  alcohols  and  other  solvents  were 
dehydrated  by  means  of  calcium. 

The  experiments  with  sulphosalicylic  acid  have  been  repeated  ;  in 
each  case  an  acid  was  used  which  had  been  completely  dehydrated  by 
continued  heating  at  80°  until  the  constant  for  the  acid  had  reached 
its  maximum. 

The  following  values  were  obtained  for  sulphosalicylic  acid  at  20°, 
where  c  =  molar  concentration  of  the  catalyst,  and  A'=  value  for 
7i  4-/fj  (compare  Abstr.,  1907,  ii,  671) : 

Ethyl  Alcohol  c.  0-1  0-05  0-025  001  0-005 

K.  292  126  53-8  19  7-8 

isoButyl  Alcohol  c.  005  0-025  0-0125 

K.  139  60-6  26 

"With  ethyl  alcohol  and  benzene  (90%  by  volume),  c  =  0-025, 
/i:=29-5. 

These  results  show  that  with  c  =  0-01,  hydrogen  chloride  is  about 
eight  times  as  efficient  as  sulphosalicylic  acid,  although  as  catalysts  in 
the  process  of  esterification  the  two  acids  have  much  the  same  value 
(Goldschmidt  and  Udby,  Abstr.,  1907,  ii,  853). 

With  sulphosalicylic  acid,  as  with  hydrogen  chloride,  the  rate  of 
inversion  iucreases  more  rapidly  than  the  concentration  of  the 
catalyst.  The  addition  of  benzene  to  ethyl  alcohol  diminishes  the 
rate  of  inversion,  whereas  when  hydrogen  chloride  is  used  the  addition 
of  benzene  facilitates  inversion. 

Inversion  under  the  influence  of  acid  is  influenced  to  a  marked 
extent  by  traces  of  moisture,  but  moisture  has  but  little  eff'ect  when 
bases  are  used.     The  following  values  are  given  : 

Hydrogen  chloride  at  20°:  Ethyl  alcohol,  c  =  0-01,  aq.  =  0-1, 
depression  of  K+K^  =  32%;  isobutyl  alcohol,  c  =  0*005,  aq.  =  0-01, 
depression  =  36%;  c==  0-005,  aq.=  0-005,  depression  =  72% ;  ethyl 
alcohol  and  benzene  (90%),  c  =  0005,  aq.  =  0-01,  depression  =  36%. 

Sulphosalicylic  acid  at  20°:  Ethyl  alcohol,  c  =  0-l,  aq.  =  001, 
depression  =  40% ;  c  =  0'05,  aq.  =  O'Ol,  depression  =  39%  ;  c  =  0  05, 
aq.  =  0-05,  depression  =  75% ;  c  =  0-05,  aq.  =  0-2,  depression  =  91%  ; 
c  =■  0025,  aq.  =  0-01,  depression  =  40%  ;  c  =  0-025,  aq.  =  005,  depres- 
sion =75%;  wobutyl  alcohol,  c  =  0-05,  aq.  =  0-01,  depression  =- 41%  ; 
c  =  005,  aq,  =  0-05,  depression  =  77%  ;  ethyl  alcohol  and  benzene  (90%), 
c  =  0-025,  aq.  =  0  0 1 ,  depression  =  43%. 

The  effects  of  small  amounts  of  water  are  thus  much  more  marked 
than  in  the  case  of  esterification  (Goldschmidt  and  Udby,  loc.  c'lt. ; 
Kailan,  Abstr.,  1906,  ii,  659  ;  Lapworth,  Trans.,  1908,  93,  2187), 
and  it  is  suggested  that  the  most  accurate  method  of  estimating  small 
amounts  of  water  in  various  solvents  is  by  determining  the  rate  of 
inversion  of  menthone  in  the  solvent.  The  effect  of  moisture  is  the 
more  marked  in  the  case  of  isobutyl  alcohol  than  in  that  of  ethyl 
alcohol,  and  the  effect  of  a  given  quantity  of  water  appears  to  be 
independent  of  the  concentration  of  the  catalyst. 

Tne  addition  of  small  amounts  of   alcohol  to  indifferent  solvents 


ii.    30  ABSTRACTS  OF   QHEMICAL   PAPERS. 

increases  to  an  appreciable  degree  the  rate  of  inversion  when  acid 
catalysts  are  employed ;  thus  the  addition  of  O'l  mol.  of  methyl 
alcohol  to  a  0"005^-solutioD  of  hydrogen  chloride  in  benzene  raises  the 
constant  some  ten  times.  Different  alcohols  have  much  the  same 
effect  when  0"1  mol.  is  added,  but  when  mixtures  of  benzene  and 
1  vol.  %  of  the  alcohol  are  used,  the  effects  are  the  more  pronounced 
the  smaller  the  mol.  wt.  of  the  alcohol.  With  increasing  amounts  of 
alcohol  the  rate  of  inversion  is  increased  rapidly,  until  a  well-defined 
maximum  is  reached  at  3%,  and  the  addition  of  more  alcohol  produces 
a  lowering  of  the  constant — a  lowering  which  is  at  first  rapid,  but 
gradually  slows  down. 

It  has  been  shown  already  (Abstr.,  1907,  ii,  673)  that  the  addition 
of  chlorides  increases  the  catalytic  power  of  hydrogen  chloride.  This 
has  been  confirmed ;  perfectly  anhydrous  lithium  chloride,  aniline 
hydrochloride,  and  calcium  chloride  all  produce  an  acceleration  both  in 
anhydrous  alcohol  and  in  alcohol  containing  small  amounts  of  water. 
The  effect  is  the  more  marked  the  greater  the  concentration  of  the 
ealt;  thus,  with  O'OliV-hydrogen  chloride,  ^+7^  =  0-0147,  with 
0-002iV-lithium  chloride  this  is  raised  to  0-0157,  and  with  0-05i\^- 
lithium  chloride  to  0'0233.  The  addition  of  anhydrous  aniline  sulpho- 
salicylate,  on  the  other  hand,  retards  the  inverting  action  of 
sulphosalicylic  acid  in  ethyl -alcoholic  solution.  In  the  case  of  the 
chlorides,  it  is  found  that  the  presence  of  an  appreciable  amount 
of  a  salt  tends  to  diminish  the  retarding  effects  of  small  amounts  of 
water,  a  result  which  may  be  due  to  combination  between  the  salt  and 
the  water.  The  addition  of  mercuric  chloride  to  the  hydrogen  chloride 
solution  lessens  the  inverting  power  of  the  acid,  for  example,  with 
0-0 liV- hydrogen  chloride  the  constant  is  0*0147,  and  this  is  reduced 
by  O'liV^- mercuric  chloride  in  absolute  ethyl  alcohol  to  0*0023,  and  a 
similar  diminution  is  noticed  when  aqueous  alcohol  is  used  (compare 
Le  Blanc  and  Noyes,  Abstr.,  1891,  388). 

The  following  table  gives  the  values  of  the  temperature-coefficients  : 

Solvent.  Catalyst.  Kv^JK^q.  ICJK-^q. 

Ethyl  alcohol    0  01JVtoO-04iV^-EtONa       2*38  2-57 

Ethyl  alcohol  +  water  (40  vol.  %)    0-02i\^-EtON'a  2*31  248 

Ethyl  alcohol  +  beuzene  (60  vol.  %)    ...  0*02iV-EtONa  2*67  2*96 

Ethyl  alcohol  +  benzene  (90  vol.  %)   ...  0*01i\^-EtONa  2-99  329 

Ethyl  alcohol  +  ether  (80  vol.  %)    0-OliV^-EtONa  2*69  2*98 

iioButvl  alcohol 0*01A'-EtONa  2-53  — 

Ethylalcohol 0-01i\^-HCl  2-87  3*10 

Ethyl  alcohol  +  benzene  (90  vol.  %)    ...  0-005iV-HCl  —  3*19 

Ethylalcohol 0-05i\^-Sulphosalicylicacid  —  3-09 

Unlike  most  unimolecular  reactions,  the  temperature-coefficient  is 
small,  and  tends  to  diminish  with  rise  of  temperature.  The  relationship 
\ogK^jK^  =  ATi-T2lTJ\  holds  good. 

The  view  that  in  the  case  of  acid  catalysts  the  inversion  is 
complicated  by  combination  between  the  acid  and  ketone  is  supported 
by  the  fact  that  when  the  concentration  of  the  acid  is  kept  constant, 
the  value  of  K-\-K-^  tends  to  decrease  with  the  amount  of  ketone 
present.  Further  support  is  found  in  the  fact  that  in  the  esterification 
of  an  acid  by  the  hydrogen  chloride  catalytic  method,  the  addition  of 
a    small   amount  of   menthone  to   the   mixture   retards   the   process 
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of  esterification,  for  example,  the  value  of  Kc  (Goldschmidt  and  Udby, 
loc.  cit.)  falls  from  0"314  (ethyl  alcohol  without  menthone)  to  0*287  in 
the  presence  of  0*5  mol.  menthone ;  similar  results  are  obtained  when 
methyl  and  isobutyl  alcohols  are  used  as  solvents.  J.  J.  S. 

Intramolecular  Transformations.  V.  Influence  of  the 
Solvent  on  the  Velocity  of  Reaction  and  the  Equilibrium. 
Otto  Dimroth  [and,  in  part,  Heinrich  Schneider]  {Annalen,  1910, 
377, 127—163.  Compare  Abstr.,  1910,  i,  518).— The  author's  ultimate 
goal  in  these  researches  is  a  position  from  which,  not  only  the  products 
of  a  reaction,  but  also  their  proportions  can  be  predicted.  In  a  simple 
substitutive  or  additive  reaction,  the  isomerides  which  may  be,  but  not 
those  which  actually  are,  produced  can  be  predicted  from  the  structural 
formula  of  the  reacting  substance  ;  in  order  to  foretell  what  isomerides 
actually  are  formed,  it  is  necessary  to  know  which  of  the  concurrent 
reactions  is  the  most  rapid,  and,  if  two  or  more  isomerides  are 
produced  simultaneously,  also  to  know  the  ratio  of  their  velocities  of 
formation.  The  velocity  of  reaction  is  not  conditioned  solely  by 
chemical  affinity ;  the  course  of  a  reaction  is  retarded  by  chemical 
resistances.  Following  Kei'nst,  the  author  gives  the  relation — the 
velocity  of  reaction  is  the  quotient  of  the  driving  force  and  the 
chemical  resistance.  Before  this  relation  can  be  applied  in  a  scientific 
manner,  however,  a  large  amount  of  pioneer  work  is  necessary, 
and  one  of  the  first  problems  to  be  attacked  is  the  influence  of  the 
medium  on  the  course  of  a  reaction. 

The  simplest,  and  therefore  the  most  rational,  method  of  procedure 

is  the  study  of  a  unitnolecular  reaction.  •  The  author  has  examined 

the   behaviour   of  methyl   5-hydroxy-l-phenyl-l  :  2  :  3-triazole-4-carb- 

N 
oxylate  and  of  its  neutral  isomeride,  NHPh'C0'C(C02Me)<^ii     {loc. 

cit.),  in  methyl,  ethyl  and  benzyl  alcohols,  ethyl  formate,  acetate  and 
nitrate,  acetonitrile,  acetone,  chloroform,  and  nitrobenzene,  and  has 
measured  the  solubilities  at  10*^  of  the  two  isomerides,  and  also  k,  the 
velocity  constant  of  the  transformation  at  10°.  The  results  sliovv 
clearly  that  the  opinion  held  previously,  namely,  that  the  velocity  of 
transformation  increases  as  the  dielectric  constant  of  the  solvent 
diminishes,  is  no  longer  tenable.  A  new  relation  is  established  :  the 
velocity  of  transformation  of  the  aci-  ("  enolic  ")  modification  is  so 
much  the  smaller  the  greater  the  solubility  of  the  aci-modification ;  in 
fact,  the  two  quantities  are  approximately  inversely  proportional,  for 
their  product  only  varies  from  0*1  to  0*32,  whilst  the  solubilities  vary 
from  218  grams  (per  litre)  in  methyl  alcohol  to  3*2  grams  in  ethyl 
nitrate,  and  the  values  of  Je  vary  from  0-00053  to  0'055, 

In  order  to  throw  a  clearer  light  on  this  dual  role  of  the  solvent, 
the  influence  of  the  latter  on  the  state  of  equilibrium  is  considered. 
Attention  is  drawn  to  a  little  known  relation  deduced  by  van't  Hoff 
from  the  law  of  mass  action.  This  relation,  which  is  applicable  to  two 
mutually  interconvertible  isomerides,  whether  tautomeric  or  desmo- 
tropic,  in  dilute  solution,  but  does  not  apply  to  polymerides,  is 
expressed  by  the  equation:  CalOh  =  G.Lal Li,  where  Ca  and  Cb  are 
the    concentrations   of    the   two   isomerides,    La    and    L^    are   their 
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solubilities,  and  G  is  a  constant  which  is  independent  of  the  nature  of 
the  solvent,  being  equal  to  K'pijpa,  where  pa  and  pi  are  the  partial 
pressures,  and  K'  the  equilibrium  constant  of  the  two  isomerides  in  the 
space  above  the  solution.  It  follows  from  this  relation  that  when  G  has 
been  calculated  from  the  equilibrium  constant  and  the  solubilities  of  a 
pair  of  isomerides  in  any  suitable  solvent,  the  state  of  equilibrium  of 
the  isomerides  in  any  other  solvents  can  be  calculated  from  the 
solubilities  of  the  two  forms  in  these  solvents. 

Another  relation  of  great  importance  is  deduced  from  the  preceding 
equation.  A  solution,  saturated  at  a  definite  temperature  with  respect 
to  eaoh  of  two  mutually  interconvertible  isomerides  A  and  B,  is  in 
contact  with  the  two  solid  phases.  When  G  =  \,  CJCi^'LajLii,  and 
the  system  is  in  equilibrium.  When  (?<1,  then  Ca/Cb<La/Lb  ;  con- 
sequently A  must  change  into  B,  which  in  turn  must  crystallise,  more 
of  A  must  dissolve,  change  into  B,  and  separate  as  the  latter,  the  result 
being  that  finally  B  is  the  only  solid  phase  left.  Conversely,  when 
6^>1,  A  will  be  the  solid  phase  left.  Therefore  under  the  conditions 
mentioned  the  direction  of  the  transformation  is  determined  by  the 
value  of  G,  and  is  quite  independent  of  the  nature  of  the  solvent. 
This  result  is  frequently  contrary  to  experience.  For  example, 
Bamberger  has  shown  that  a-nitroformaldehydebydrazone  is  changed 
into  the  ^-isomeride  in  aqueous  or  alcoholic  solution,  the  converse  change 
occurring  in  benzene,  chloroform,  or  light  petroleum.  In  such  cases  a 
partial  or  total  polymerisation  must  have  occurred,  which  would  nullify 
the  conditions  on  which  the  relation  is  based.  The  accuracy  of  van't 
Hoff's  reasoning  has  been  established  by  the  author  by  means  of  a  pair 
of  isomerides  which  fulfil  all'of  the  conditions  required  in  the  preceding 
system.  These  isomerides  are  the  neutral  methyl  (or  ethyl)  5-amino-l- 
phenyl-1  : 2  : 3-triazole-4-carboxylate  and  the  acidic  methyl  (or  ethyl) 
5-anilino-l  :  2  : 3-triazole  4-carboxylate.  The  latter  can  be  titrated  by 
potassium  hydroxide  in  the  presence  of  the  former;  the  velocity  of 
transformation,  which  is  so  small  at  the  ordinary  temperature  or  even 
at  50 — 60°  that  the  solubilities  of  the  two  isomerides  can  be  readily 
determined,  is  accelerated  by  an  acid  catalyst  without  disturbing  the 
state  of  equilibrium.  In  ether,  ethyl  alcohol,  toluene,  benzene,  nitro- 
benzene, or  chloroform,  the  average  value  of  G  is  2-25  for  the  ethyl 
ester,  and  0'34  for  the  methyl  ester.  In  accordance  with  van't  HoU's 
deduction  it  is  shown  experimentally  that,  independently  of  the  nature 
of  the  solvent,  the  residual  solid  phase  is  the  neutral  isomeride  in  the 
case  of  the  methyl  ester  and  the  acid  isomeride  in  the  case  of  the  ethyl 
ester.  Moreover,  no  relation  is  obvious  between  the  dielectric  con- 
stants of  the  solvents  and  the  equilibrium  constants  of  either  pair  of 
isomerides. 

Having  shown  that  the  equilibrium  is  dependent  on  the  solubilities 
of  the  reacting  substances,  the  author  discusses  the  conclusion  which 
can  be  drawn  from  this  relation  with  regard  to  the  connexion  between 
the  velocity  of  reaction  and  the  solubility.  At  present  it  is  only 
possible  to  state  the  relation  :  kh/ka  —  GLa/Lij,  where  Jca  and  h  are  the 
velocity  constants  of  the  opposed  reactions.  How  far  the  individual 
velocity  constants  are  functions  of  the  solubility  of  A  and  B  cannot  be 
stated  from  this  indeterminate  equation,  but  the  k  values  must  be 
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eithef  inversely  proportional  to  the  solubilities  of  the  reacting  sub- 
stances (that  is,  ka  =  hjLa  and  kb-=hJLi„  where  h^  and  //^  are  pro- 
portionality factors  satisfying  the  relation  hJh^  —  G),  or  directly 
proportional  to  the  solubilities  of  the  resulting  substances  (that  i?, 
ka.  =  i^Lh  and  h,  =  igi/ft,  where  again  iji-^  =  G).  von  Halban  assumes  the 
latter  relation  in  his  experiments  on  the  decomposition  of  triethyl- 
sulphonium  bromide  (Abstr.,  1909,  ii,  722),  but  the  author's  experiments 
on  methyl  5-hydroxy-l-phenyl-l  :  2  :  3-triazole-4:-carboxylate,  mentioned 
above,  indicate  that  more  probably  the  former  relation  represents  the* 
connexion  between  the  velocity  constants  and  the  solubilities.  Un- 
fortunately, a  pair  of  isomerides  has  not  yet  been  found  by  which  the 
equation  ka  —  hJLa  can  be  experimentally  tested  and  the  constancy  of 
/ij/Z/g  i*^  ^^1  solvents  ascertained.  C  S. 

Peculiar  Relation  between  the  Strengths  of  Acldd  and  their 
Activity.  Paul  Rabe  and  Andrew  McMillan  {Ber.,  1910,  43, 
3308 — 3310), — The  catalytic  action  of  acids  in  accelerating  thecon version 

,     .     ,      .        .   ,       .     ,          .       /CH-CH/CH„-N. 

or    cinchonine   into   cinchotoxine  (  i _Att  riTx//^TT\       — ^ 

\Cxl2 CH*Lxl(Ull)' 

I _p,TT    ric\  r    ^^^  "®®^  examined  by  heating  9  grams  or 

cinchonine,  108  c.c.  of  water,  and  five  equivalents  of  an  acid  (hydro- 
chloric, oxalic,  tartaric,  formic,  phosphoric,  succinic,  and  acetic)  at  98° 
for  definite  times  (eight,  sixteen  and  a-half,  and  fifty  hours),  the  amount 
of  cinchotoxine  produced  being  determined  by  extracting  the  cooled, 
basified  mixture  with  ether,  in  which  cinchotoxine  is  extremely  soluble. 
It  is  found  that  the  velocity  of  conversion  diminishes  as  the  dissociation 
constant  of  the  acid  increases.  This  remarkable  result  is  receiving 
further  attention.  C.  S. 

Auto-oxidisable  Substances  and  Systems  of  Physiological 
Interest.  I.  and  II.  Torsten  Thunberg  {Skand.  Arch.  Physiol., 
1910,  24,  90—93,  94— 96).— The  uptake  of  oxygen  by  commercial 
preparations  of  lecithin  is  much  increased  by  the  addition  of  ferric 
chloride.  The  same  is  true  for  cuorin.  The  action  can  be  shown  when 
the  ferric  chloride  is  diluted,  so  that  only  one  part  in  six  millions  is 
present.  Other  metallic  salts  act  similarly,  but  never  so  powerfully ; 
copper,  silver,  and  cobalt  salts  are,  after  iron,  the  most  effective.  The 
order  of  efficiency  of  the  metals  in  this  catalytic  action  is  quite  different 
in  the  case  of  linseed  oil.  W.  D.  H. 

Chemical  Composition  of  Matter.  III.  Eduard  Mulder 
{Rec.  trav.  chim.,  1910,  [ii],  14,  453—454.  Compare  Abstr.,  1909, 
ii,  34). — Supposing  that  units  of  matter  may  be  condensed  in  their 
centres  of  gravity,  A  and  £,  at  unit  distance  apart,  and  that  their 
energy  is  also  concentrated  at  the  same  points,  whilst  the  mass  and 
energy  of  the  ether  penetrating  them  is  concentrated  at  points  A'  and 
£'  at  infinitely  small  distances  from  A  and  B  respectively,  experience 
shows  that  there  would  be  attraction  along  AB.  A  difference  of 
pressure  at  the  points  A  A'  and  BB',  that  is,  between  ordinary  matter 
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and  ether  must  be  admitted,  as  well  as  a  mean  intensity  of  energy. 
The  problem  to  be  solved  is  as  to  the  transformations  which  take 
place  before  the  attraction  manifests  itself.  T.  A.  H. 

Calculation  of  Molecular  Dimensions  from  Radiometer 
Observations.  P.  Debye  {Physikal  Zeitsch.,  1910,  11,  1115—1121). 
— In  a  recent  paper  {Ann.  Physik,  1910,  [iv],  32,  809),  Knudsen  has 
measured  the  pressures  which  are  produced  as  a  result  of  radiometer 
action  between  two  parallel  plates  which  are  at  different  temperatures 
and  are  surrounded  by  a  gas  at  low  pressure.  A  formula  was  deduced, 
by  means  of  which  the  observed  radiometer  pressures  can  be 
represented  satisfactorily  when  the  pressure  of  the  gas  is  sufficiently 
small,  but  for  higher  pressures  the  calculated  pressures  are  higher  than 
those  observed.  The  author  shows  that  the  divergences  are  probably 
due  to  the  invalid  assumption,  that  all  the  molecules  which  leave  the 
hot  plate  reach  the  cold  plate  with  velocities  corresponding  with  the 
higher  temperature.  As  a  consequence  of  molecular  collisions,  a 
certain  fraction  of  the  molecules  will  not  reach  the  cold  plate  in  this 
condition.  This  fraction  increases  with  the  pressure  of  the  gas,  and 
is  determined  by  the  ratio  of  the  distance  between  the  plates  to  the 
free  path  of  the  molecules.  A  new  formula,  which  takes  this  effect 
into  account,  has  been  deduced,  and  this  is  found  to  agree  better  with 
the  experimental  observations. 

From  the  deviations  between  the  observed  pressures  and  those 
calculated  by  Knudsen's  formula,  the  diameters  of  the  gaseous  mole- 
cules can  be  calculated.  The  values  obtained  for  hydrogen  and 
oxygen  are  2-9x10'"^  and  3-9  x  10"^  cm.  respectively.  These  values 
are  a  little  greater  than  those  obtained  from  the  constant  h  of 
van  der  Waals'  equation.  H.  M.  D, 

The  Attraction  Constant  of  a  Molecule  of  a  Substance  and 
its  Chemical  Properties.  Richard  D.  Kleeman  {Phil.  Mag.,  1910, 
[vi],  20,  905 — 921). — In  previous  papers  (compare  Abstr.,  1910, 
ii,  932)  an  expression  has  been  obtained  for  the  force  of  attraction 
between  the  molecules  of  a  liquid.  This  attractive  force,  which  gives 
rise  to  surface  tension  and  latent  heat  of  vaporisation,  is  supposed  to 
be  the  same  as  that  which  causes  chemical  combination.  According  to 
this,  the  attraction  constant  5  Jm,  representing  the  sum  of  the  square 
roots  of  the  weights  of  the  atoms  in  a  molecule,  should  be  related 
to  the  chemical  properties  of  a  substance. 

Such  relationships  have  been  found  in  the  case  of  a  large  number  of 
organic  substances.  The  values  of  Tcj"^  Jm,  in  which  Tc  is  the  critical 
temperature,  have  been  calculated,  and  it  is  claimed  that  the  values  of 
this  factor  are  approximately  constant  for  certain  comparable  series  of 
compounds. 

Other  expressions,  which  do  not  involve  the  critical  or  other 
corresponding  temperature,  are  similarly  related  to  the  chemical 
properties.  _Such  are  :  vl{%  Jm)\  A/(2  v/»0*,  ^/(S  Jm)\  Lj%  Jni, 
and  pI{'%  /Jinf^  where  v  is  the  molecular  volume,  A  the  surface  tension, 
E  tlie   potential    energy  of  the    surface  film,   L  the  latent   heat   of 
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vaporisation,  and  p  the  pressure  of  the  saturated  vapour  corresponding 
with  a  temperature,  T,  which  has  the  same  value  on  the  reduced  scale 
for  the  different  substances.  H.  M.  D. 

Wash-bottle  with  Divided  Liquid  Layer.  Franz  Michel 
{Chem  Zeit.,  1910,  35,  1228). — An  eprouvette  into  the  neck  of  which 
is  ground  a  glass  cap  provided  with  inlet  and  exit  tubes,  the 
inlet  tube  being  expanded  at  the  lower  part  to  a  pipette-like  form 
which  fits  the  contracted  part  of  the  apparatus  but  loosely,  leaving 
an  annular  space  of  1 — 2  mm.  When  required  for  use,  the  cap  is 
removed,  and  the  required  amount  of  the  washing  liquid  introduced. 
The  tube  is  then  replaced ;  glass  beads  are  now  placed  in  the  upper 
part  of  the  bottle  until  they  reach  2 — 5  cm.  above  the  liquid,  and  the 
bottle  is  then  closed.  On  passing  a  current  of  gas,  the  column  of 
liquid  is  divided  into  two  parts,  as  a  gaseous  space  forms  below  the 
contracted  part  of  the  apparatus.  The  next  gas  bubbles  are  then 
forced  through  the  narrow  space,  and  pass  through  the  interstice  of 
the  glass  beads.  The  apparatus,  therefore,  serves  the  purpose  of  two 
separate  wash-bottles.  If  it  is  desired  to  mix  the  two  liquids,  the 
passing  of  the  gas  is  temporarily  stopped,  which  causes  the  liquid  to 
ascend  into  the  inlet  tube,  and  on  again  passing  the  gas,  or  by  blowing 
through  the  tube,  the  two  layers  are  re-formed .  L.  de  K. 

Lecture  Apparatus  for  Demonstrating,  by  means  of  the 
Electric  Arc,  the  Formation  of  Oxygenated  Compounds 
from  Atmospheric  Air.  Henri  van  Erp  {Rec.  trav.  chim.,  1910, 
[ii],  14,  447 — 452). — The  apparatus  is  a  small,  triangular  electric 
furnace,  constructed  in  asbestos  board,  and  provided  with  hollow 
copper  electrodes,  cooled  by  water  circulating  inside  them.  Air  is 
caused  to  pass  across  the  arc  formed  between  the  two  electrodes,  and  is 
then  passed  through  a  wash-bottle  containing  a  solution  of  potassium 
hydroxide,  in  which  after  a  time  the  presence  of  nitrite  and  nitrate 
may  be  demonstrated.  The  method  of  constructing  the  apparatus  is 
described  in  detail  in  the  original,  which  also  contains  an  illustration, 

T.  A,  H. 
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Nature  of  the  Decomposition  of  Hydrogen  Peroxide  by 
Light.  A.  TiAN  {CompL  rend,  1910,  151,  1040— 1042).— By  sub- 
mitting solutions  of  hydrogen  peroxide  in  conductivity  water  to  the 
•action  of  ultra-violet  light  from  a  quartz-mercury  lamp,  the  author 
-finds  that  the  reaction  for  its  decomposition  is  a  unimolecular  one,  and 
proceeds  in  accordance  with  the  equations  :  HgOg  =  HgO  +  0  ;  20  =  Og. 
The  decomposition  by  light  therefore  resembles  that  induced  by 
catalysts,  and  is  different  from  the  decomposition  by  heat,  which  is  a 
bimolecular  reaction.     Under   the  conditions  of  the  experiment,  the 

3—2 
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reverse  action  occurred  to  an  extent  not  exceeding  the  formation  of 
0  00005  gram  of  hydrogen  peroxide  per  litre.  W.  O.  W. 

Catalytic  Decomposition  of  Hydrogen  Peroxide  in  a 
Homogeneous  Medium.  Eugen  Spitalsky  {J.  Russ.  Phys.  Chem. 
Soc  ,  1910,  42, 1085 — 1159*). — A  discussion  of  the  nature  of  catalysis, 
in  which  it  is  shown  that  the  velocity  and,  to  some  extent,  the  direction 
of  all  oxidising-reducing  actions,  and  particularly  that  of  hydrogen 
peroxide,  are  greatly  affected  by  the  concentration  of  the  hydrogen  ions 
of  the  reacting  mixture,  and  that  the  condition  of  the  latter  at  any 
given  moment,  and  whatever  the  concentration  of  the  hydx'Ogen  ions, 
can  be  completely  defined  by  the  effective  concentration  of  the  hydrogen 
peroxide  at  that  moment.  In  the  catalysis  of  hydrogen  peroxide  by 
dichromate  there  is  a  simultaneous  reversible  formation  of  various 
intermediate  compounds  of  varying  stability,  of  which  those  having 
the  least  number  of  molecules  of  the  hydrogen  peroxide  attached  to  the 
catalyst  are  comparatively  less  stable ;  hence,  towards  the  end  of  the 
reaction  when  the  concentration  of  hydrogen  peroxide  is  less,  tiie 
velocity  of  the  reaction  is  greatest. 

The  measurements  were  made  gasometrically,  the  experiments  being 
performed  in  Bredig  and  Walton's  apparatus  (Abstr.,  1903,  ii,  282), 
and  Riesenfeld  and  Weich's  criticisms  (Abstr.,  1908,  ii,  951)  of  the 
gasometric  method  are  shown  to  be  entirely  without  foundation. 

Many  of  the  results  have  already  been  published  (Abstr.,  1907, 
ii,  338,  942). 

Since  chromic  acid  or  the  dichromate  in  acid  solution  is  reduced  by 
hydrogen  peroxide  to  chromic  oxide,  it  was  necessary,  in  order  to 
complete  the  experiments  on  the  catalytic  decomposition  of  hydrogen 
peroxide  by  chromates,  to  investigate  how  far  this  process  occurs  in 
the  catalytic  experiments  described,  and  what  is  its  relation  to  the 
activity  of  the  catalyst.  In  very  dilute  solutions  all  the  best  ordinary 
methods  for  the  estimation  of  chromic  acid  are  wholly  inapplicable, 
but  the  following  very  accurate  and  convenient  method  is  employed. 
To  about  10  c.c.  of  a  solution  containing  0*0108  mol.  CrOg,  30  c.c.  of 
sodium  hydrogen  arsenate  solution  containing  0  004  gram-mols. 
NaHgAsO^  per  litre  are  added,  then  30  c.c.  of  hydrochloric  acid. 
The  mixture  is  left  for  twenty  minutes,  after  which  two  drops  of 
methyl-orange  or  indigo  solution  are  added  as  indicator,  and  the 
mixture  titrated  with  an  equivalent  solution  of  potassium  bromate. 
The  method  is  recommended  as  a  general  one  in  analysis,  and  as  a 
more  accurate  and  cheaper  substitute  for  iodometric  methods. 

In  the  presence  of  a  large  excess  of  hydrogen  peroxide,  chromic  acid  is 
at  first  rapidly  reduced,  although  the  reaction  is  not  instantaneous,  after 
which  the  hydrogen  peroxide  is  catalytically  decomposed  under  the 
influence  of  the  chromium  tri-  and  sesqui-oxides,  but  the  relative  pro- 
portion of  the  two  last  formed  finally  does  not  alter  with  the  con- 
centration or  quantity  of  hydrogen  peroxide  employed,  the  reaction 
being  one  of  chemical  equilibrium  between  the  two  oxides,  a  fact  which 
was  confirmed  by  the  measurement  of  the  concentration  of  the  hydrogen 
ions  in  various  mixtures. 

*  The  fresh  matter  is  published  also  in  Zeitsch.  anorg.  Chem.,  1910,  69j  179—  208, 
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Contrary  to  Riesenfeld's  assumption  (loc.  cit.),  it  is  shown  that  the 
form  of  curves  obtained  for  the  decomposition  of  hydrogen  peroxide  in 
the  presence  of  dichromate  is  best  explained  by  the  fact  that,  after 
the  reduction  of  the  dichromate  and  the  establishment  of  equilibrium 
between  the  two  oxides,  the  catalytic  decomposition  of  the  hydrogen 
peroxide  proceeds  without  any  further  change  in  the  catalyst,  or,  if  any 
change  does  occur,  it  is  a  reversible  one,  and  only  depends  on  the  con- 
centration of  the  hydrogen  peroxide  at  the  given  moment.  The 
catalytic  properties  of  chromic  acid  in  no  way  depend  on  its  previous 
history,  and  the  effect  of  the  fresh  acid  is  identical  with  that  of  the  acid 
after  having  been  used  several  times ;  it  is  evident  therefore  that  no 
irreversible  changes  take  place.  The  curves  and  the  general  charac- 
teristics of  the  reaction  are  closely  analogous  to  those  of  fermenting 
processes.  Z.  K. 

Catalysis  of  Hydrogen  Peroxide.  Eugen  Spitalsky  {Ber.^ 
1910,  43,  3187— 3201).— A  reply  to  the  criticisms  of  Riesenfeld 
(Abstr.,  1908,  ii,  951).  It  is  also  shown  that  the  usual  method  of 
determining  the  velocity  of  the  catalytic  decomposition  of  hydrogen 
peroxide  by  measuring  the  rate  at  which  oxygen  is  evolved  gives  the 
same  results  as  the  direct  titration  of  the  hydrogen  peroxide  with 
potassium  permanganate.  T.  S.  P. 

The  Colours  of  Colloidal  Sulphur.  Raphael  E.  Liesegang 
{Zeitsch.  Ghem.  Ind.  Kolloide,  1910,  7,.307— 308).— If  drops  of  a  20% 
citric  acid  solution  are  placed  on  a  thin  layer  of  a  solidified  solution 
containing  gelatin  and  sodium  thiosulphate,  the  pi-ecipitatiou  of 
sulphur  which  results  from  the  diffusion  of  the  acid  is  accompanied 
by  the  development  of  colour  effects.  In  transmitted  light  the  colour 
is  a  deep  lilac-blue.  The  colour  is  not  due  to  interference,  but 
appears  to  be  determined  by  the  size  of  the  colloidal  particles.  After 
about  twenty-four  hours,  the  colour  effects  disappear,  and  this  is 
supposed  to  be  due  to  the  conversion  of  S^oi  into  S^.  H.  M.  D. 

Reduction  of  Phosphoryl  Chloride  by  Hydrogen  under  the 
Influence  of  the  Electrical  Discharge.  Adolphe  Besson  and  L. 
FouRNiER  {Compt.  rend.,  1910,  151,  876—878.  Compare  Abstr., 
1910,  ii,  121). — When  the  vapour  of  phosphoryl  chloride  mixed  with 
pure  dry  hydrogen  is  submitted  to  the  action  of  the  silent  electrical 
discharge,  the  armatures  slowly  become  coated  with  a  yellow  solid. 
If  this  is  removed  by  hot  water  and  dried  in  a  vacuum,  it  is  obtained 
as  an  easily  oxidised,  reddish-yellow  powder  having  the  composition 
P2O.  It  appears  to  be  identical  with  the  oxide  obtained  by  the 
action  of  phosphine  on  phosphoryl  chloride  in  presence  of  hydrogen 
bromide  (Abstr.,  1898,  ii,  216;  1901,  ii,  502),  the  existence  of  which 
has  been  questioned  by  other  investigators.  The  action  is  stated  to 
take  place   in  accordance  with  the  equation  :  2P0Clo  +  4H„  =  P„0  + 

6HCH-H2O.  3  2  2 

The  reaction  was  carried  out  in  an  apparatus  of  fused  silica- 
which  is  described  in  detail.  The  use  of  glass  for  the  purpose  is 
inadmissible,  W.  O.  W. 
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Safety  Explosives  Employed  in  Mines.  J.  Tafpanel  (Compt. 
rend.,  1910,  151,  873 — 876). — It  is  shown  experimentally  that  the 
gases  formed  by  the  detonation  of  safety  explosives  of  the  securite 
type  contain  a  much  greater  proportion  of  carbon  monoxide  when 
the  charge  is  enveloped  in  the  usual  paraffined  wrapper  than  when  the 
explosive  is  uncovered,  or  wrapped  in  ordinary  paper  or  asbestos. 
The  presence  of  the  secondary  flame  accompanying  explosion  appears 
to  depend  largely  on  the  presence  of  an  oxidisable  envelope,  or  of 
coal  dust.  It  is  not  seen  when  asbestos  paper  is  employed,  and 
the  use  of  the  latter,  therefore,  enables  heavier  charges  to  be  fired 
with  safety.  W.  O.  W. 

Bronio-  and  Hydrobromo-derivatives  of  Silicon.  Adolphe 
Bbsson  and  L.  Fournier  {Compt.  rend.,  1910,  151,  1055 — 1057). — 
Four  kilograms  of  the  crude  product  arising  from  the  action  of 
hydrogen  bromide  on  silicon  at  a  red  heat  were  fractionally  distilled 
under  diminished  pressure.  About  90%  of  the  liquid  consisted  of 
silicon  tetrabromide,  the  remainder  containing  tribromosilicomethane 
with  a  small  quantity  of  dihromosilicomethane,  SiHgBrg,  a  spontaneously 
inflammable  liquid,  b.  p.  about  75°,  and  probably  bromosilicomethane, 
SiHgBr,  b.  p.  30—40°. 

The  product  of  the  action  of  the  silent  electric  discharge  on  tri- 
bromosilicomethane yielded  on  fractionation  silicon  tetrabromide, 
hexabromosilicoethane,  colourless  crystals,  m.  p.  95°,  b.  p.  265°,  an 
octabromide,  SigBrg,  crystals,  m.  p.  133°  a  decabromide,  Si^Br^Q,  m.  p. 
185°  (decomp.),  together  with  an  uninvestigated  yellow  residue. 

Silicon  tetrabromide  differs  from  the  tetrachloride  in  not  under- 
going reduction  when  mixed  with  hydrogen  and  submitted  to  the 
silent  electrical  discharge.  W.  O.  W. 

The  History  of  "  Potash  "  and  of  its  Name.  Edmund  0.  von 
LipPMANN  {Chem.  Zeit.,  1910,  34,  1217—1219,  1226—1228, 
1235— 1237).— Historical.  L.  de  K. 

The  Isomorphism  of  Potassium  and  Sodium  Compounds. 
Ernst  Sommerfeldt  {Zeitsch.  anorg.  Chem.,  1910,  69,  47 — 51). — The 
question  of  the  possible  isomorphism  of  potassium  and  sodium 
compounds  has  been  studied  in  the  double  sulphates,  blodite, 
Na2Mg(S04)2.4H20,  and  leonite,  K2Mg(S04)2,4H20,  the  crystals  being 
examined  by  the  ultramicroscope. 

Crystals  of  blodite  become  turbid  if  containing  more  than  0  8% 
K2SO4,  the  number  of  particles  increasing  with  the  time,  whilst  leonite 
only  shows  similar  particles  when  as  much  as  11 '6%  Na2S04  is 
present. 

According  to  Ostwald,  the  crystallisation  of  a  supersaturated  solution 
is  only  brought  about  by  a  foreign  salt  if  the  latter  is  isomorphous 
with  the  salt  in  solution.  The  crystallisation  of  a  supersaturated 
solution  of  potassium  sulphate  on  the  addition  of  a  crystal  of 
ammonium  sulphate  may  be  explained  by  the  dissolution  of  the 
crystal,  displacing  potassium  sulphate.  In  accordance  with  this 
explanation,  a   readily  soluble   salt,  such    as  potassium  iodide,  also 
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brings  about  the  crystallisation  of  potassium  sulphate.  Ostwald's 
criterion  may,  therefore,  sometimes  give  misleading  results. 

C.  H.  D. 

J  A  Characteristic   Behaviour  of  Alkali  Phosphate.      Ernst 

Salkowski  {Zeitach.  physiol.  Ghem.,  1910,  69,  475 — 478). — It  was 
noticed  that  the  addition  of  sodium  hydroxide  to  an  American  meat 
juice  caused  it  to  sefc  into  a  crystalline  mass.  When  exposed  to  the 
air,  the  juice  deposits  crystals  of  potassium  dihydrogen  phosphate,  and 
the  addition  of  sodium  hydroxide  no  longer  causes  crystallisation  to 
occur  in  the  liquid.  W.  D.  H. 

Some  New  Compounds  of  Nitrogen  and  Hydrogen  with 
Lithium.  I.  Franz  W.  Dafert  and  R.  Miklauz  {Monatsh.,  1910, 
31,  981—996.  Compare  Abstr.,  1909,  ii,  882).— Metallic  lithium  com- 
bines with  pure,  dry  nitrogen  at  the  ordinary  temperature,  amorphous 
lithium  nitride,  liigN,  being  formed  ;  the  presence  of  relatively  small 
quantities  of  oxygen  or  hydrogen,  however,  will  completely  prevent 
the  reaction.  Lithium  is  not  attacked  by  dry  air  at  the  room 
temperature. 

Lithium  nitride  has  m.  p.  840 — 845°  ;  the  fused  substance  rapidly 
attacks  iron,  nickel,  copper,  platinum,  porcelain,  and  other  silicates. 
At  870°  it  will  eat  through  any  containing  vessel.  It  penetrates 
through  vessels  of  magnesia  as  through  a  filter. 

When  heated  at  220 — 250°  in  a  current  of  hydrogen,  a  new  com- 
pound, trilithiumammonium,  LigNH^,  is  formed  from  the  amorphous 
nitride.  If  this  compound  is  heated  above  340°  in  an  atmosphere  of 
hydrogen,  part  of  its  hydrogen  is  expelled,  to  be  absorbed  again  on 
cooling.  If  the  temperature  is  raised  to  480°,  pure  trilithiumamide, 
LigNHg,  is  formed.  This  latter  compound  is  also  formed  directly  by 
the  action  of  hydrogen  on  crystallised  lithium  nitride  which  has  been 
obtained  by  heating  lithium  at  460°  in  a  current  of  nitrogen  ;  the 
reaction  is  so  vigorous  that  the  amide  is  obtained  as  a  fused  mass. 

Trilithiumammonium  is  an  extremely  hygroscopic  substance,  evolv- 
ing hydrogen  and  ammonia  under  the  action  of  water.  Trilithium- 
amide possesses  similar  properties  ;  it  is  not  sensitive  towards  light. 

T.  S.  P. 

Photo-Halides.  II.  Willem  Reinders  {Chem.  Weehhlad,  1910,  7, 
993—1005.  Compare  Abstr.,  1910,  ii,  1062).— The  author  advances 
arguments  in  favour  of  the  theory  that  the  photo-halides  are  absorp- 
tion compounds  of  colloidal  silver  and  normal  halides.  He  does  not 
consider  that  there  is  any  evidence  to  support  the  theory  that  they 
are  sub-halides.  A.  J.  W. 

"  Ripening "  of  Silver  Halide  Emulsions.  Raphael  E. 
Liesegang  (Zeitsch.  physikal  Ghem.,  1910,  75,  374 — 377). — The 
increase  in  size  of  the  particles  of  silver  halides,  the  so-called 
"  ripening "  of  photographic  plates,  may  be  accounted  for  in  two 
ways:  (I)  by  the  association  of  small  particles,  a  process  analogous 
to  the  coagulation  of  colloids,  and  (2)  by  the  gradual  increase  in  size 
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of  the  larger  particles  at  the  expense  of  the  smaller,  owing  to  the 
gi'eater  solubility  of  the  latter. 

The  first  process  must  be  associated  with  a  kind  of  diffusion  which 
could  not  take  place  in  a  solidified  gelatin  film,  and  the  observation 
that  ripening  proceeds  rapidly  in  such  a  dried  film  supports  the  latter 
view.     Further  evidence  in  favour  of  this  explanation  is  adduced. 

G.  S. 

Calcium  Silicates  in  Cement.  L.  Sz.  SzathmA.ry  {Zeitsohi  Kryst. 
Min.,  1910,  48,  448;  from  Vegyeszeti  Lapoh,  1907,  2,  No.  7,  and 
Bdnydszati  es  Kohdszati  Lapok,  1908,  46,  635 — 652). — Several 
calcium  silicates  have  been  prepared  synthetically,  but  some  of  them 
are  probably  of  the  nature  of  solid  solutions.  Which  of  these  are 
present  in  cements  the  author  leaves  undecided.  The  calcium 
aluminabe,  2CaO,Al203,  is  probably  a  constituent  of  cement.  In- 
cidentally, the  following  analysis  is  given  of  [impure]  wollastonite 
from  Csiklova,  Hungary. 

SiO,.         CaO.         Fe,0,.         C0„.         HoO.         Total. 


44-95         49-49         O'ls''         4-31  0-58  99-91 


L.  J.  S. 


The  Alloys  of  Tellurium  with  Cadmium  and  Tin.  Matsusuke 
KoBAYASHi  {Zeitsch.  anorg.  Chetn.,  1910,  69,  1 — 9  ;  Mem.  Coll.  Sci. 
Eng.  Kyoto.,  1910,  ii,  353 — 363). — Mixtures  of  cadmium  and  tellurium, 
fused  in  glass  or  porcelain  tubes  in  an  atmosphere  of  carbon  dioxide, 
have  been  submitted  to  thermal  analysis.  The  freezing-point  curve 
has  a  maximum  at  about  1041°,  corresponding  with  the  compound 
TeCd,  but  it  is  not  possible  to  prepare  this  compound  in  a  pure 
condition  under  ordinary  pressure,  owing  to  the  volatility  of  cadmium. 
The  two  eutectic  points  lie  so  near  to  the  freezing  points  of 
cadmium  and  tellurium  respectively  as  to  be  indistinguishable  from 
them. 

The  freezing-point  curve  of  mixtures  of  tellurium  and  tin  also  has 
a  maximum  at  780°,  corresponding  with  the  formula  TeSn.  The 
eutectic  point  between  this  compound  and  tellurium  lies  at  393°  and 
86%  Te.  The  compound  TeSn  has  Djj,  6-472,  and  does  not  form  solid 
solutions  with  tin  or  tellurium  (compare  Fay,  Abstr.,  1907,  ii,  880; 
Blitz  and  Mecklenburgh,  Abstr.,  1909,  ii,  1022). 

The  thermal  results  are  confirmed  by  microscopical  examination. 

C.  H.  D. 

Falk's  White  Lead.  Julius  F.  Saciier  {Chem.  Zeit.,  1910,  34, 
1261—1263.  Compare  Abstr.,  1910,  ii,  712,  1067).— When  lead 
carbonate,  lead  oxide,  and  lead  acetate  are  kneaded  together,  the 
product  is  not  5PbC03,2Pb(OH)2,PbO,  but  a  mixture  in  varying 
proportions  of  normal  lead  carbonate  and  white  lead.  The  mixtures 
only  become  white  when  air,  containing  carbon  dioxide,  has  access, 
otherwise  a  yellow  or  red  colour  persists.  True  white  lead,  examined 
microscopically,  is  always  amorphous,  and  pure  normal  lead  carbonate 
is  always  crystalline,  different  preparations  differing  only  in  the  siz;e 
of  their  crystals. 
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The  decomposition  of  white  lead  by  hydrogen  sulphide,  observed  bv 
Falk,  carbon  dioxide  being  liberated,  is  due  to  the  presence  of  lead 
acetate,  the  acetic  acid  set  free  decomposing  a  further  quantity  of 
carbonate.  C.  H.  D. 

Formation  of  Colloidal  Copper.  Andr6  Rassenfosse  {Bull. 
Acad.  roy.  Belg.,  1910,  738—741). — Copper  sulphate  in  sulphuric  acid 
is  reduced  by  various  organic  liquids,  forming  at  first  probably  violet 
cuprous  sulphate,  and  finally  colloidal  copper. 

When  a  few  drops  of  alcohol  are  placed  in  a  solution  of  copper 
sulphate  in  sulphuric  acid,  a  violet  zone  which  gradually  becomes  brown 
is  formed  between  the  two  liquid  layers.  On  gently  warmin"',  it 
disappears  to  re-appear  on  cooling,  but  at  45°  it  becomes  yellow.  The 
solution  is  stable,  and  is  not  affected  by  filtration  or  by  treatment  in  a 
centrifugal  machine,  but  when  submitted  to  an  electric  curretjt  deposits 
a  deep  reddish-brown,  granular,  pulverulent  copper,  quite  different 
from  the  coherent  deposit  obtained  from  a  solution  of  copper  sulphate 
in  sulphuric  acid. 

Similar  results,  with  some  difference  in  details,  are  shown  when 
methyl  alcohol,  ether,  acetone,  acetic  acid,  or  chloroform  is  added  to 
such  a  solution,  and  a  solution  of  copper  phosphate  in  phosphoric  acid 
shows  similar  behaviour.  T.  A.  H. 

Corrosion  of  Copper  and  Iron  Alloys  by  Water  Con- 
taining Salt  and  Air.  Oxidation  of  Copper  at  High 
Temperatures.  Willem  P.  Jorissen  (Zeitsch.  angtw.  Chem.,  1910, 
23,  2305 — 2306). — A  specimen  of  delta  metal  from  the  keel  of  a 
ship,  which  had  been  attacked  by  sea-water,  was  found  to  contain 
41'1%  of  cuprous  oxide,  no  cupric  oxide  being  present;  the  zinc  had 
completely  disappeared.  Cuprous  oxide  was  also  formed  from  copper 
which  had  been  kept  for  two  years  either  in  sea-water  or  in  a  solution 
of  sodium  chloride  of  the  same  chlorine  content.  When  copper  is 
partly  immersed  in  distilled  water,  cuprous  oxide  is  formed  on  the 
submerged  part,  whereas  cupric  oxide  is  formed  on  the  other  part. 

Cuprous  oxide  is  formed  when  air  is  continually  circulated  over 
copper  heated  to  a  temperature  above  that  at  which  dissociation  of 
cupric  oxide  takes  place. 

Analyses  are  given  of  (a)  a  piece  of  iron  which  had  been  in  the 
ground  for  years,  (b)  iron  used  to  protect  a  copper  alloy  in  a  pump  from 
corrosion,  (c)  iron  used  for  the  same  purpose  in  a  ship's  condenser, 
(d)  some  Dutch  bronze  cannons  fished  up  from  the  Straits  of  Messina. 

T.  S.  P. 

Occluded  Gas  in  Alloys  of  Copper.  G.  Guillemin  and  B. 
Delachanal  {Gomjyt.  rend.,  1910,  151,  881 — 883.  Compare  Abstr., 
1909,  ii,  144). — Results  of  analyses  are  given  showing  the  total 
volume  of  occluded  gas  and  the  percentage  of  carbon  dioxide,  carbon 
monoxide,  methane,  hydrogen,  and  nitrogen  in  different  specimens  of 
brass,  bronze,  aluminium  bronze,  phosphor-bronze,  and  tin. 

Forgeable  brass  contains  hydrogen,  cirbon  dioxide,  and  carbon 
monoxide ;   the   latter   predominates    in    uasouad    ingots   containing 
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blow-holes.  The  presence  of  hydrogen  does  not  impair  the  mechanical 
properties  of  brass.  The  small  amount  of  gas  in  phosphor-bronze 
consists  chiefly  of  carbon  dioxide  and  hydrogen.  Commercial  tin 
contains  hydrogen,  carbon  dioxide,  and  carbon  monoxide. 

W.  0.  W. 

The  Tempering  of  Bronzes.  L.  Grenet  {Compt.  rend.,  1910, 
151,  870 — 871). — The  connexion  between  the  temperature  at  which 
bronze  is  annealed  after  tempering  and  the  hardness  of  the  product 
appears  to  be  the  same  as  in  the  case  of  steel.  W.  0.  W. 

The  Formation  of  Cuprous  Iodide  from  the  Physico- 
chemical  Standpoint.  P.  P.  Fedoteeff  {Zeitsch.  anorg.  Chem., 
1910,  69,  22 — 37). — The  reaction  occurring  between  copper  and 
iodine  in  presenceof  water  has  been  studied  :  Cu  -F I5,  — -  Culg  ^  Cul  + 1. 
Equilibrium  at  20°  is  only  reached  after  fifteen  to  thirty  hours'  shaking. 
The  quantity  of  iodide  dissolved  increases  with  the  proportion  of  iodine. 
In  solutions  in  equilibrium  with  solid  iodine,  the  concentration  of  the 
dissolved  iodine  increases  with  that  of  the  copper.  Isothermals  for 
the  two  systems  (cuprous  iodide  and  iodine  respectively  as  solid  phase) 
are  drawn,  and  it  is  shown  that  in  all  the  saturated  solutions  the 
ratio  Cu  :  41  is  maintained.  The  range  of  composition  within  which 
cupric  iodide  is  stable  is  increased  by  raising  the  temperature. 

Assuming  that  the  complex  ion  present  is  I'g,  the  ratio  I'3/I'  at 
20°  =  0*964.  As  the  cation  does  not  enter  into  the  equilibrium,  the 
general  conclusion  is  drawn,  that  in  aqueous  solution  of  iodine  in 
iodides  the  iodine  is  equally  divided  between  the  simple  and  the 
complex  ions.     The  formula  of  cupric  iodide  in  a  solution  saturated 

with  iodine  is  Cu\y  .     The  number  of  complex  ions  increases  with 

rising  temperature. 

The  solubility-product  Cu*  x  I'  =  Z  =  5-06  x  IO-12  (Bodlander 
and  Storbeck,  Abstr.,  1902,  ii,  607),  so  that  K  =  (Gii'yil'y/L^l^)  = 
4-18  X  lO-i-i. 

The  potential  of  the  iodine  electrode  at  20°  is  e^  =  0*900  + 
0-0291og(Ij)/(r)2 ;  and  of  the  Cu^'/Cu*  electrode  at  20°,  e„  =  0-476 + 
0-0581og(Cu")/(Cu').  C.  H.  D. 

Double  Sulphates  formed  by  Lanthanum  and  Cerium 
Sulphates  -with  the  Alkali  Sulphates.  Barre  {Co7npt.  rend., 
1910,  151,  871 — 873). — The  solubility  of  lanthanum  and  cerium 
sulphates  in  aqueous  solutions  of  potassium,  sodium,  and  ammonium 
sulphates  at  different  concentrations  has  been  determined.  The 
existence  of  the  following  double  salts  has  been  revealed  by  the 
solubility  curves  and  confirmed  by  analyses  : 
La2(S04)3,K2S04,2H20  ;  l.^^{^0^),„bK^^O^ ;  La2(S04)3,Na2S04,2H20  ; 

La2(S04)3,(NH,)2SO,,2Hp  ;  2h^,{^0,),M^a,),^O,', 
La2(SO,)3,5(NH4)2S04.Ce2(S04)3,K2S04,2H20;2Ce2(SO,)3,3K2SO,,8H.,0; 

^62(804)3.5X2804 ;  Ce2(S04)3,Na2S04,2H20  ; 
Ce2(S04)3,(NH4)2S04,8H20  ;  Qe,{^0,\,b(^'a.,)^^(},. 
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Lanthanum  and  cerium  sulphates  are  more  soluble  in  a  solution  of 
ammonium  sulphate  than  in  one  of  sodium  or  potassium  sulphate. 

W.  0.  W. 

Nature  of  the  Oxides  Causing  the  Colour  of  Oriental 
Sapphires.  Augusts  Yerneuil  {Compt.  rend.,  1910,  151, 
1063 — 1066). — ^The  opinion  that  the  colour  of  oriental  sapphires  is 
due  to  ferric  oxide  is  based  on  analyses  by  Yauquelin,  Forchhammer, 
and  others.  The  author  having  previously  described  the  preparation 
of  artificial  sapphires  from  fused  alumina  coloured  by  ferric  and 
titanic  oxides  (Abstr.,  1910,  ii,  212),  now  shows  that  the  latter  is 
present  in  the  natural  stones  ;  three  sapphires  of  different  origin  being 
found  to  contain  003 — 0*058%  of  titanic  acid.  The  conclusion  is 
drawn  that  the  colour  of  sapphires  is  due  to  titanium,  present  as  an 
oxide  or  as  a  titanate  of  iron.  W.  0.  W. 

Catalytic  Properties  of  Asbestos.  P.  A.  Tscheishwih  {J.  Russ. 
Fhys.  Chem.  Soc,  1910,  42,  856— 862).— An  acid  solution  of  A^/20- 
potassium  permanganate  filtered  through  asbestos  is  reduced  in  each  of 
the  first  eight  filtrations,  after  which  it  is  no  longer  reduced  on 
filtration.  Ten  c.c.  loses  in  this  way  0'025  c.c.  for  each  filtration,  and 
the  results  obtained  are  exactly  the  same  for  asbestos  from  various 
sources,  and  whether  it  has  only  been  treated  with  acids  and  water  or 
whether  it  has  been  ignited  before  such  treatment.  The  precipitate 
formed  on  the  asbestos  has  no  catalytic  influence  on  the  reduction  of 
the  permanganate,  and  it  does  not  consist  of  manganese  peroxide. 

It  is  much  more  convenient  to  use  asbestos  in  the  filtration  of  perman- 
ganate solutions,  and  allow  0*025  c.c.  as  correction,  than  to  use  glass 
wool,  through  which  a  clear  filtrate,  cannot  be  obtained.  Z.  K. 

The  Rusting  of  Iron.  V.  Andstrom  {Zeilsch.  anorg.  Chem.,  1910, 
69,  10—21.  Compare  Moody,  Trans.,  1906,  89,  720;  Friend,  Proc, 
1910,  26,  179;  Lambert  and  Thomson,  Trans,,  1910,  97,  2426). 
— Thin  strips  of  soft  iron  are  enclosed  with  water  (the  oxygen  and 
carbon  dioxide  in  which  have  been  estimated)  in  flasks,  closed  by 
ground  stoppers  sealed  by  mercury.  After  shaking  for  a  definite  time, 
the  rust  formed  is  collected  on  a  filter,  that  present  as  an  incrustation 
on  the  strips  being  added,  and  the  iron  in  the  filtrate  is  also  estimated. 

The  quantity  of  iron  removed  by  corrosion  is  independent  of  the 
proportion  of  carbon  dioxide  in  the  water,  and  is  proportional  to  the 
amount  of  dissolved  oxygen,  the  ratio  of  iron  to  oxygen  corresponding 
with  FeaO^.  The  dissolved  portion  of  the  iron  corresponds  with 
Fe(HC03)2.  These  results  are  shown  in  the  form  of  curves.  When 
very  little  oxygen  is  present,  but  the  solution  contains  large  quantities 
of  carbon  dioxide,  corrosion  only  proceeds  very  slowly. 

The  results  are  interpreted  as  indicatiog  that  rusting  is  principally 
due  to  the  action  of  oxygen,  probably  with  intermediate  formation  of 
hydrogen  peroxide.  C.  H.  D. 

Dissociation  of  Animoniacal  Ferrous  Chlorides  and  the 
Formation  of  Ferrous  Nitride.  Febnand  Girardet  {BuU.  Soc. 
chim.,  1910,  [iv],  7,  1028—1034.  Compare  Lang  and  Rigaut,  Trans., 
1899,    75,    883;    Jackson   and  Derby,   Abstr.,   1900,  ii,   596).— The 
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interaction  of  ammonia  with  ferrous  chloride  is  reversible  between 
— 18°  and  350°,  and  a  study  of  the  tensions  of  dissociation  of  the 
products  indicates  that  two  compounds  of  this  type  exists,  represented 
by  the  formulae  FeClgjGNHj  and  FeCl2,2NH3.  The  former  is  stable 
only  at  low  temperatures.  Above  350°,  the  chloride  is  decomposed  and 
ferrous  nitride  is  formed,  the  optimum  temperature  for  this  reaction 
being  480°  In  preparing  ferrous  nitride,  it  is  best  to  heat  the  chloride 
to  480°,  and  then  introduce  ammonia  gas.  Full  experimental  details 
and  tables  of  dissociation  tensions  are  given  in  the  original. 

T.  A.  H. 

Chemical  Constitution  of  Iron-pyrites  and  Pyrolusite. 
L.  Benedek  (Zeitsch.  Kryst.  Min.,  1910,  48,  447 — 448;  from  Magi/. 
Chem.  Folyoirat,  1908,  14,  85 — 81). — Iron-pyrites  when  heated  to  a 
red-heat  in  an  atmosphere  of  carbon  dioxide  loses  half  of  its  sulphur, 
and  ferrous  sulphide  (FeS)  remains.  At  300 — 400°  in  water  vapour 
half  the  sulphur  is  also  lost,  after  which  the  ferrous  sulphide  is 
decomposed  with  the  production  of  ferrous  oxide  and  hydrogen 
sulphide.  These  reactions  indicate,  in  the  author's  opinion,  that  the 
iron  in  iron -pyrites  is  ferrous. 

Pyrolusite  (MnOg)  when  heated  in  an  atmosphere  of  hydrogen  passes 
first  into  MngOg,  at  280°  into  MngO^,  and  finally  into  MnO.     L.  J.  S. 

Preparation  of  Tantalic  Acid  from  West  Australian 
Pergusonite.  Sodium  Tantalate.  Edgab  Wedekind  and  W. 
M-kABu  {Zeitsch.  angew.  Chem.,  1910,  23,  2314 — 2316). — A  specimen  of 
fergusonite  from  West  Australia  contained  54*22%  TagOj,  l'80%Cb2O5, 
27-73%  Y2O3,  3-20%  CeaOg,  and  0-36%  ThOg,  and  owing  to  the  high 
tantalum  content  the  authors  have  used  it  to  prepare  tantalum 
pentoxide  and  derivatives.  The  acid  and  basic  constituents  were 
separated  essentially  according  to  the  method  of  Kriiss  and  Nilson 
(Abstr.,  1887,  706),  the  residue  then  consisting  essentially  of  tantalic, 
columbic,  and  titanic  acids ;  7'5  grams  of  the  residue  were  then  care- 
fully added  to  15  grams  of  sodium  carbonate  fused  in  a  platinum 
crucible,  after  which  a  further  4  grams  of  sodium  carbonate  and 
16  grams  of  sodium  nitrate  were  added.  The  cold  fusion  was 
extracted  with  750  c.c.  of  water,  filtered,  and  left  overnight;  6*4 
gx-ams  of  sodium  tantalate  crystallised  out.  The  finest  crystals 
were  picked  out,  the  remainder  dissolved  in  much  hot  water,  and, 
after  cooling,  the  tantalum  precipitated  as  tantalic  acid  by  means 
of  carbon  dioxide  (compare  Weiss  and  Landecker,  Abstr.,  1909, 
ii,  942).  The  tantalic  acid  was  dried  at  100°,  mixed  with  a  little 
fuming  nitric  acid,  evaporated  to  dryness,  and  then  converted  into 
pentoxide  by  ignition. 

Sodium  tantalate  forms  colourless,  hexagonal  crystals,  which  give  an 
alkaline  solution.  Analysis  gives  Na4Ta30|oH,12*32H20,  agreeing 
with  Rose's  empirical  formula  ]Sfa8TagOj9,25H20  ;  lO'SHaO  are  lost 
at  105 — 110°,  a  further  molecule  at  190°,  and  the  last  molecule  iu  the 
blow  pipe.     It  is  probably  an  acid  sodium  salt  of  a  tritantalic  acid  of 

OH 

the  formula  /j^o)^^^'^*^*^''''^*^^'^(On1!  '^^^2^'    ^^®    anhydrous 

O 
tantalate  obtained  on  heating  being  a  hexatantalate.  T.  3.  F. 
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Gold  Tellurides.  Giovanni  Pellini  and  E,  Quekcigh  (Atti  B. 
Accad.  Lincei,  1910,  [v],  10,  ii,  445 — 449). — The  freezing-point  curve 
of  the  system  gold-tellurium  has  been  determined,  the  alloys  being 
fused  in  an  atmosphere  of  carbon  dioxide.  The  curve  has  a  single 
maximum,  corresponding  with  the  compound  AuTcg,  melting  at  464°. 
There  are  two  eutectic  points,  at  12  and  47  atomic  %  Au  and  at  416° 
and  447°  respectively.  There  is  no  indication  of  the  formation  of 
solid  solutions.  The  compound  AuTe2  occurs  in  nature  as  calaverite. 
As  such  a  compound  is  not  obtained  by  the  action  of  tellurium  on 
solutions  of  gold  salts,  it  is  probable  that  the  mineral  has  been  formed 
by  a  process  of  fusion.  C.  II.  D. 

Halogen  Compounds  of  Rhodium.  Mile.  G.  Goloubkine 
{Bull.  Soc.  chim.  Belg.,  1910,  24,  388— 396).— Spongy  rhodium  readily 
dissolves  in  a  solution  of  hydrochloric  acid  saturated  with  chlorine,  or 
in  a  solution  of  hydrobromic  acid  saturated  with  bromine,  giving  the 
corresponding  halogen  compounds.  The  preparation  of  the  bromine 
compounds  is  described. 

One  gram  of  spongy  rhodium  is  heated  with  24  grams  of  40% 
hydrobromic  acid  containing  7  grams  of  bromine  in  a  sealed  tube  at 
80 — 100°  for  forty-eight  hours.  The  contents  of  the  tube  are  distilled 
under  diminished  pressure,  the  residue  treated  with  a  little  water,  and 
again  distilled  to  remove  all  hydrobromic  acid.  The  bromide  remain- 
ing is  dissolved  in  water,  and  the  solution  evaporated  in  a  vacuum  over 
sulphuric  acid,  the  final  drying  of  the  product  being  carried  out  in  a 
vacuum  over  fused  potassium  hydroxide.  If  the  spongy  rhodium  used 
contains  zinc  or  bismuth,  the  resulting  impure  bromide  is  reduced  in  a 
current  of  hydrogen  ;  the  zinc  or  bismuth  bromide  sublimes,  leaving 
pure  rhodium,  from  which  the  pure  bromide  is  obtained  by  the 
treatment  already  detailed. 

Rhodium  tribromide,  E,hBr3,2Il20,  is  a  blackish-red  substance,  which 
is  very  soluble  in  water.  When  heated  at  100 — 140°  it  loses,  not  only 
water,  but  also  hydrogen  bromide.  With  potassium  hydroxide  the 
solution  gives  a  precipitate  of  the  hydroxyhromide,  Rh(OH)2Br,2H20, 
and  from  the  filtrate,  dark  red  crystals  of  potassium  rhodohromide, 
KgRhBrg,  are  obtained. 

Potassium,  sodium,  rubidium,  ammonium,  and  barium  rhodobrom,ides 
are  prepared  by  adding  a  slight  excess  of  rhodium  bromide  to  the 
solutions  of  the  bromides  of  the  metals  mentioned.  The  solution  is 
evaporated  to  dryness,  and  the  excess  of  rhodium  bromide  extracted 
with  alcohol,  leaving  the  rhodobromide  undissolved.  They  possess  the 
general  formula  M'gRhBr^,  and  are  readily  soluble  in  water ;  most  of 
them  are  dark  red  in  colour,  the  sodium  salt  being  brick-red. 

A  warm  concentrated  solution  of  potassium  iodide  produces  a  black 
precipitate  of  rhodium  iodide,  Ilhig,  from  a  solution  of  rhodium 
bromide.     Dilute  solutions  give  no  precipitate  in  the  cold. 

T.  S.  P. 
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Mineralogical    Chemistry. 


Iron-pyrites  from  Hungary.  A.  Liffa  [Zeitsch.  Rryst.  Min,, 
1910,  48,  441—442  ;  from  Fbldtani  Kozlony,  1908,  38,  276—294, 
405 — 423). — Crystallographic  descriptions  are  given  of  iron-pyrites 
from  various  Hungarian  localities.  Crystals  (penetrated  by  quartz) 
from  Csungdny  gave  on  analysis  by  K.  Emszt : 

Fe.  As.  Ni.  S.  SiOj.  Total. 

45-36  trace  0  05  51-61  2-84  99-86 

L.  J.  S. 

Blomstrandine  from  the  Urals.  Otto  Hauser  and  H.  Herzfeld 
(Centr,  Min.,  1910,  756 — 764).^ — -Some  black  crystals,  supposed  to  be 
seschynite,  embedded  in  pegmatite  from  Miask,  proved  on  analysis  to 
be  the  blomstrandine  of  Brcigger  (Abstr.,  1907,  ii,  885).  Approximate 
goniometric  measurements  are  given  ;  D5-00  : 

TaaOs.         CbaOs-         TiOj.         SnO^.         WO3.         ZrO,.         UOj.         TI1O2. 
1-30  15-08  34-07         0-20  trace  0-5o'  3-24  7-93 

Loss  on 
Y2O3.  (Ce,La,Di)203.  AljOj.     FeO.     MnO.     CaO.     MgO.    PbO.     ignition.     Total. 
26-66  4-69  1-36        1-73       0-16      1-04       0-28      0-35         0-96         99-55 

The  ratio  of  meta-columbates  to  meta-titanates  is  here  1:1,  whilst 
in  the  Norwegian  mineral  this  is  1  :  2  and  1:4.  L.  J.  S. 

Nephrite  from  the  Harz.  J.  Uhliq  (Jahrb.  Min.,  1910,  ii, 
80 — 103). — Small  veins,  the  largest  of  them  20  cm.  in  thickness,  of 
nephrite  occur  in  the  gabbro-serpentine  rocks  of  the  Radauthal,  near 
Harzburg.  The  material  is  pale  green,  greyish-green,  or  light  grey, 
but  of  a  darker  green  colour  (due  to  enclosed  chlorite)  in  a  few 
strings.  Under  the  microscope  it  is  seen  to  consist  of  a  felted  mass 
of  actinolite  needles  with  occasional  chlorite.  At  times,  however,  the 
actinolite  fibres  have  a  parallel  arrangement,  giving  rise  to  a  finely 
fibrous  texture ;  this  ("  Fasernephrit ")  is  the  material  recently 
described  from  the  same  locality  under  the  name  nephritoid  (J. 
Fromme,  Abstr.,  1910,  ii,  314).  Analysis  I,  of  light  grey  material, 
corresponds  approximately  with  the  actinolite  formula  Mg30a(Si03)4 : 

H2O     H.,0 
SiOa.  TiOo.  AloOs.  Pe203.  Cr203.  FeO.  KiO.  MnO.  CaO.  MgO.  KoO.  Ka20.(126°).  (Ign.) Total.  Sp.  gr. 
I.  56-51  0-02'    1-SO       —      trace     4-38   0-ii3   0-1)6   12-72   21-32     —       —    028       2-70   90-82     2-94 
II.  49-17  0-11     6-52     0-r,0        —      7-07  0-07  O'SO   22-91   10-14  0-08    0-30    0-43      210  100-29  3-30 

Another  small  vein  of  much  the  same  appearance  consists  of  a 
compact  felted  mass  of  pyroxene  needles  and  scales,  together  with 
some  prehnite  and  garnet.  This  pyroxene  gave  analysis  II,  agreeing 
approximately  with  the  diopside  formula  Ca(Mg,Fe)(SiOg)2. 

L.  J.  S. 

Zeolites  from  Nadap,  Hungary.  Bi^la  Mauritz  {Zeitach.  Kryst. 
Min.,  1910,  48,  439—441  ;  from  Foldtani  Kozlony,  1908,  38,  190, 
231,  and  Ann.  hist.-natur.  Musei  Nation.  Ilungarici,  1908,  6, 
537 — 545^  546 — 554). — Cavities  and  crevices  in  weathered  andesite 
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in  the  neighbourhood  of  Nadap,  comitat  Fejer,  contain  the  crystal- 
lised zeolites,  epistilbite  (not  before  recorded  from  Hungary),  heulandite, 
chabazite,  and  stilbite,  together  with  calcite,  amethyst,  iron-pyritea, 
and  fluor-spar.  Crystal lographic  descriptions  are  given  of  each  of 
these  zeolites,  and  analyses  of  the  heulandite  (I  and  II)  and  stilbite 
III  and  IV) : 


SiO^. 

AI2O3. 

Fe.Oj. 

CaO. 

SrO. 

NaoO. 

K2O. 

Li^O. 

HjO. 

Total. 

I. 

56-57 

16-93 

6  91 

0-93 

l-6"8 

1-25 

trace 

16-15 

100-42 

II. 

56-71 

17-30 

— 

7-05 

0-88 

1-80 

1-37 

trace 

15-87 

100-98 

III. 

55-79 

17-05 

trace 

7-82 

_- 

1-46 

0-20 

— 

18-65 

100-97 

IV. 

55-78 

16-70 

trace 

7-86 

— 

1-56 

0-26 

— 

18-79 

100-95 

L.  J.  S. 

Analyses  of  Hungarian  Minerals.  Alexander  von  Kalec- 
siNSZKY  {Zeitsch.  Kryst.  Min.,  1910,  48,  446 — 447;  from  Jahresber. 
k.  ungarisch.  geol.  Anstalt,  for  1907,  1909,  294 — 314). — A  report 
on  the  work  of  the  chemical  laboratory  of  the  Hungarian  Geological 
Survey  includes  many  analyses  of  limestones,  coals,  and  clays,  and  the 
following  analyses  (I)  of  kaolinite  from  Kovdszd,  and  (ll)  of  magnesite 
from  Jolsva : 

Loss  on 
SiOj.        AlA-       FejOj.      MgO.     CaO.     Moistiire.  ignition.     Total. 
I.     48-71         35-16         1-10         0-34       1-26         3-15  10-37         100-09 


MgCOj.     CaCOj.       FeO.        H2O.       Insol.       Total. 
II.     72-25        25-43        2-01         0-34         0-26         100-29 


L.  J.  S. 


Behaviour  of  Gabbro  Magma  in  Fusions.  Hans  Andesner 
{Jahrb.  Min.,  1910,  Beil.-Bd.,  30,  467— 494).— Hornblendite  from 
Kals,  Tyrol,  was  used  in  the  experiments  ;  this  is  a  schistose  rock 
composed  largely  of  hornblende,  together  with  some  zoisite,  quartz, 
rutile,  and  apatite,  and  having  practically  the  same  bulk  composition 
as  a  gabbro.  When  fused  alone  the  glassy  product  has  much  the 
characters  of  a  basalt,  and  under  the  microscope  shows  crystals  of 
magnetite,  plagioclase,  and  augite.  In  other  experiments,  the 
ampbibolite  was  fused  with  various  pi-oportions  of  olivine,  quartz, 
tungstic  acid,  nephelite,  alumina,  or  anorthite.  The  microscopical 
structure  of  the  products  are  described  in  detail.  The  minerals  formed 
include  magnetite,  plagioclase,  olivine,  augite,  nephelite,  spinel 
(picotite),  and  corundum  ;  the  last  two  of  these  being  produced  when 
an  excess  of  alumina  is  present.  L.  J.  S. 

Meteorites.  Walter  Andre  Wahl  {Zeitsch.  anorg.  Chem.,  1910, 
69,  52 — 96). — An  analytical  comparison  of  meteoric  stones  and 
minerals  with  terrestrial  rocks  and  minerals  shows  that  the  former  are 
distinguished  by  containing  a  relatively  larger  proportion  of  oxygen. 
The  different  classes  of  siderolites  differ  principally  in  their  state 
of  oxidation;  thus,  those  containing  only  metallic  iron  and  olivine  may 
be  derived  from  those  containing  iron,  pyroxene,  and  olivine  by 
oxidation,  a  part  of  the  iron  being  oxidised  to  ferrous  oxide  and  then 
converting  the  metasilicate  into  an  orthosilicate  : 
Fe„  +  a(Fe,Mg)Si03  -l-  h{Fe,Ug\^\0^  +  0,^,  = 

Fe„.^  -I-  (a  -H  6)(Fe,Mg)2Si04. 


ii.   48  ABSTRACTS  OF  CHEMICAL  PAPERS. 

When  still  less  oxygen  is  present,  silica  is  found  in  the  form  of 
tridymite.  The  difference  between  enstatite-chondrites  and  ordinary 
chondrites  is  also  shown  to  be  one  of  the  degree  of  oxidation.  The 
presence  of  calcium  sulphide  in  certain  meteorites  is  explained  in  the 
same  way. 

Chondrites  of  loose  structure  are  to  be  regarded  as  fragmentary,  of 
the  nature  of  tuffs.  The  various  forms  of  chondrulitic  structure  may 
be  explained  by  the  breaking  up  of  a  silicate  magma  into  spray  in  a  hot 
atmosphere  and  the  crystallisation  of  the  drops  from  outside  inwards. 
The  consolidation  of  the  tuffs  is  brought  about  by  heat,  and  may  be 
imitated  artificially.  The  structure  of  the  original  mass  is  repre- 
sented by  eucrite.  Explanations  are  given  of  the  other  derived 
structures,  including  veins  and  breccias.  0.  H.  D. 

Meteoric  Stone  of  Mern,  Seeland.  Aristides  Brezina 
(Jahrb.  Min.,  1910,  ii,  Ref.  207—208;  from  Danske  Vidensk.  Selsk. 
^kr^fUr,  1909,  [vii],  6,  (3),  113— 125).— This  stone  fell  on  August 
22nd,  1878,  at  Mern,  near  Praesto,  in  Seeland.  Its  original  weight 
was  1\  pounds.  It  is  described  as  the  representative  of  a  new 
type,  "veined  crystalline  enstatite-spheroidal-chondrite."  The  con- 
stituents are  olivine,  rhombic  pyroxene,  clinoenstatite,  nickel-iron, 
troilite,  and  chromite.  The  chemical  composition  is  : — 
SiOj.        AI2O3.       Fe203.        M«0.        KgO.      NajO.       HjO.      COj.        S.  Fe. 

39-81         2-70         12-23         15-46        0-46         1*35         0-06       2-47       2-47       13-00 

The  iron  is  in  part  present  as  sulphide,  and  of  the  sulphur,  2*38% 
is  liberated  as  hydrogen  sulphide  when  the  material  is  treated  with 
hydrochloric  acid.  45*20%  is  insoluble  in  hydrochloric  acid.  Tr.aces 
of  phosphoric  acid  and  manganese  are  present.  L.  J.  S. 


i 


Physiological   Chemistry. 


Putting  into  Action  of  the  Human  Machine,  Jules  Amak 
{Com'pt.  rend.,  1910,  151,  892 — 894). — A  subject  set  to  do  muscular 
work  immediately  on  rising  from  .sleep  showed  a  sudden  temporary 
diminution  in  his  respiratory  quotient.  This  reached  a  minimum  at 
0-82  after  four  minutes  from  the  commencement  of  the  experiment ; 
after  four  minutes'  rest  it  had  risen  to  0-99,  but  at  ^the  end  of  four 
minutes'  further  exertion  it  fell  to  0'86.  W.  0.  W. 

The  Question  of  the  Oxidation  of  the  Products  of  Zymin 
Fermentation  during  Respiration.  Leonid  Iwanoff  (Biochem. 
Zeitacli.,  1910,  29,  347 — 349). — Polemical  in  reply  to  Kostytschew 
(Abstr.,  1910,  ii,  148).  W.  J.  Y. 

The  Isoelectric  Constants  of  the  Constituents  of  Blood- 
corpuscles,  and  their  Relationship  to  Hgemolysis  by  Acids. 
Leonor  MiCHAELis  and  Dengo  Takahastu  {Biochem  Zeitsch.,  1910,  29, 
439 — 452). — The  methods  employed  were  those  repeatedly  used  by 
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Michaelis  and  his  collaborators  in  the  previous  investigations  on  pro- 
teins, namely,  the  determinations  of  the  hydrogen  ion  concentration  in 
which  coagulation  most  readily  takes  place,  and  the  method  of 
electrical  cataphoresis.  They  also  determined  the  hydrogen  ion  con- 
centration in  which  hsemolysis  takes  place.  The  coagulation  optimum 
for  the  stroma  substance  of  all  the  species  of  blood  investigated  was 

[H']=  1"10~^  The  isoelectric  constant  of  oxy  haemoglobin  is 
H'j  =  1'8  X  10"'^.  Red  blood-corpuscles  in  isotonic  solution  remain 
intact,  when  [H*]=l*10~^.  On  further  addition  of  acids,  hsemolysis 
takes  place.  On  the  assumption  that  the  coagulation  optimum  con- 
centration of  hydrogen  ions  represents  the  isoelectric  point,  the 
conclusion  is  drawn  that  the  haemoglobin  is  only  held  intact  in  the 
corpuscles  when  they  are  negatively  charged.  S.  B.  S. 

Influence  of  Electrolytes  and  Non-electrolytes  on  the 
Permeability  of  Red-Blood  Corpuscles.  Miroslav  Miculicich 
(Zentr.  Physiol.,  1910,  24,  523—527). — The  effect  was  ascertained 
of  the  separate  addition  of  a  number  of  salts  and  non-electrolytes  on 
the  time  of  complete  hsemolysis  of  defibrinated  ox-blood  by  urethane, 
alcohol,  and  saponin.  The  substances  were  added  in  such  a  concentra- 
tion that  the  resulting  mixtures  were  isotonic  with  0*97%  sodium 
chloride.  By  employing  different  salts  of  the  same  base,  the  anions 
were  arranged  into  a  comparative  group  for  each  hsemolysin,  in  order 
of  the  length  of  time  required  for  hsemolysis.  In  a  similar  manner  by 
using  different  salts  of  the  same  acid,  the  cations  were  arranged  into 
a  similar  group.  It  was  found  that  with  very  few  exceptions  the 
order  of  grouping  of  both  anions  and  cations  was  the  same  for 
urethane  and  alcohol,  but  differed  markedly  in  the  case  of  saponin. 
This  is  explained  by  the  fact  that  saponin  brings  about  hsemolysis  in 
a  different  manner  from  the  other  two.  The  differences  in  the  times 
of  hsemolysis  observed  with  the  various  salts  is  attributed  to  the 
different  influence  of  the  electrolytes  on  the  permeability  of  the  blood- 
cells  to  the  hsemolysin.  Differences  were  also  obtained  in  the  cases  of 
non-electrolytes.  W.  J.  Y 

Permeability  of  Red  Corpuscles  in  Physiological  Conditions, 
especially  to  Alkali  and  Alkali-earths.  G.  Gryns  (Proc.  K. 
Akad.  Wetensch.  Amsterdam,  1910,  489 — 491). — Hamburger's  data 
and  conclusions  (Abstr.,  1910,  ii,  1080)  on  this  subject  are  questioned. 

W.  D.  H. 

The  Influence  of  Oxidation  in  Living  Cells  according  to 
Researches  on  the  Red  Corpuscles.  Otto  Warburg  {Zeiisch. 
physiol.  Chem.,  1910,  69,  452 — 462). — Experiments  on  the  red  corpus- 
cles  of  the  goose  suspended  in  Locke's  solution  confirm  the  views  of 
Overton  and  H.  Meyer  on  the  importance  of  the  lipoid  membrane  in 
oxidation  and  narcosis.  The  general  result  of  the  action  of  various 
reagents,  the  solubilities  of  which  in  water  and  oil  are  given,  is  that 
the  occurrence  of  a  lipoid  phase  influences  chemical  changes  which 
diminish  oxidation  more  than  the  occurrence  of  a  watery  phase. 

W.  D.  H. 

VOL.  c.  ii.  4 
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Hsemolysis  by  Ammonia,  Sodium  Hydroxide,  and  Sodium 
Carbonate.  Oscar  Gros  {Biochem.  Zeitsch.,  1910,  29,  350 — 366). — 
The  relationship  between  the  concentration  of  the  ammonia  and 
carbonate,  and  the  time  necessary  for  complete  hydrolysis  can  be 
represented  by  the  equation  c"\i  =  ^  (where  c  =  concentration,  <  ^^^  time, 
k  =  constant),  in  which  the  exponent  m  varies  between  0  65  and  0'71. 
The  ammonia  or  carbonate  appears  to  be  adsorbed  by  the  corpuscle,  and 
the  amount  adsorbed  regulates  the  rate  of  hydrolysis.  This  relation- 
ship only  holds  so  long  as  the  amount  of  ammonia  present  is  large 
compared  with  that  used  in  hsemolysis  or  by-reactions.  When  small 
quantities  of  ammonia  are  employed,  so  that  the  time  necessary  for 
complete  hsemolysis  is  large,  nearly  all  the  ammonia  is  adsorbed,  and 
the  rate  of  hsemolysis  is  proportional  to  the  amount  of  ammonia,  and 
inversely  proportional  to  the  concentration  of  blood-corpuscles.  In 
the  case  of  sodium  hydroxide,  the  reaction  equation  is  C^"^.  t  =k.  It 
was  only  possible  to  investigate  this  reaction  in  low  concentrations. 

S.  B.  S. 

A  Proof  of  the  Presence  of  Toxic  Substances  in  the  Blood 
of  Animals  after  Thyroidectomy.  Paul  Trendelenburg  {Biochem. 
Zeitsch.,  1910,  29,  396— 407).— It  has  been  shown  by  Beid  Hunt 
(Abstr.,  1905,  ii,  847)  that  mice  which  have  been  fed  on  thyroid  gland 
or  on  blood  from  cases  of  Basedow's  disease  (exophthalmic  goitre)  are 
able  to  withstand  injections  of  acetonitrile  many  times  as  large  as  the 
amount  required  to  kill  normal  mice. 

A  similar  resistance  is  now  obtained  by  feeding  mice  on  the  blood  of 
cats  from  which  the  thyroid  gland  has  been  removed.  The  conclusion 
is  drawn  that  this  is  due  to  the  presence  of  toxic  substances  in  the  blood 
of  the  cats,  and  thus  adds  support  to  the  hypothesis  that  the  thyroid 
gland  functions  as  a  remover  of  these  poisons.  W.  J.  Y. 

The  Behaviour  of  Chlorine  in  Serum.  Peter  Rona  (Biochem. 
Zeitsch.,  1910,  29,  501 — 508). — The  author  has  employed  the  method 
originally  used  by  him  for  investigating  the  state  of  sugar  in  the  blood. 
He  has  placed  serum  in  dialysing  membranes  and  surrounded  them 
with  salt  solutions  of  varying  concentrations,  and  thereby  found  a  con- 
centration which  does  not  alter  on  dialysis.  This  concentration 
corresponds  with  the  amount  of  free  sodium  chloride  in  the  serum. 
From  the  results  the  conclusion  is  drawn  that  the  whole  of  the  chloride 
in  serum  is  free,  and  not  united  to  the  protein.  Nevertheless,  the 
chlorine  in  the  scrum  directly  determined  was  less  than  that  found  by 
the  dialysis  method.  The  difference,  although  small,  was  appreciable, 
and  the  author  ascribes  it  to  the  fact  that  the  real  concentration  of 
chloride  in  the  serum  is  greater  than  the  apparent,  owing  to  the  fact 
that  the  proteins  occupy  a  definite  volume  in  the  serum.         S.  B.  S. 

The  Origin  of  the  Hydrochloric  Acid  in  the  Gastric 
Tubules.  Mabel  P.  Fitzgerald  (Froc.  Boy.  Soc,  1910,  B,  83, 
56 — 93). — An  historical  account  is  given  of  the  various  micro-chemical 
tests  which  have  been  employed  by  many  workers  in  order  to  locate 
the  seat  of  formation  of   the  hydrochloric  acid  of   the  gastric  juice. 
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Although  evidence  connects  this  origin  with  the  parietal  cells  of  the 
gastric  tubules,  hitherto  no  certainty  of  this  has  been  attained,  neither 
has  it  been  proved  that  hydrochloric  acid  exists  in  a  demonstrable  form 
in  the  secretion  of  the  glands  before  this  reaches  the  free  surface  of  the 
mucosa. 

Solutions  containing  potassium  ferrocyanide  1'5%  and  ammonium 
ferric  citrate  2*25%  were  injected  into  rabbits  and  guinea-pigs,  and 
the  animals  killed  from  three  to  thirty  hours  after  the  first  injection. 
This  mixture  readily  formed  Prussian  blue  with  hydrochloric  acid  of  a 
much  less  concentration  than  that  contained  in  the  gastric  juice,  but 
gave  no  reaction  with  sodium  phosphate  or  carbon  dioxide.  Micro- 
scopical sections  from  the  stomach  showed  the  presence  of  Prussian 
blue  in  the  lumina  of  the  gland  tubules,  and  in  the  canaliculi  in  the 
parietal  cells.  Hydrochloric  acid  was  thus  shown  to  be  already  in  the 
free  state  in  the  secretion,  as  it  appears  in  the  canaliculi.  No  definite 
evidence  was  obtained  of  the  occurrence  of  free  hydrochloric  acid  in  the 
cytoplasm  of  the  parietal  cells,  although  a  faint  blue  coloration 
occasionally  observed  in  them  seemed  to  indicate  its  presence.  The 
source  of  the  hydrochloric  acid  in  the  parietal  cells  is  attributed  to  the 
chlorides,  which  were  shown  to  be  present  in  greater  abundance  than  in 
the  chief  cells  or  the  adjacent  tissue  elements.  W.  J.  Y. 

Oxalic  Acid  Metabolism.  Julius  Pohl  {Zeitsch.  exp.  Path.y 
1910, '8,  308— 311).— The  contention  of  Tomaszewski  (Abstr.,  1910, 
ii,  425)  that  oxalic  acid  is  oxidised  by  the  animal  organism  is  denied. 
Oxalic  acid  which  was  injected  into  dogs  was  recovered  unchanged 
from  the  urine,  whilst  oxalic  acid  was  not  destroyed  by  incubation 
with  a  paste  made  by  grinding  the  liver  of  a  rabbit. 

Parabanic  acid  'was  injected  into  a  dog,  and  was  subsequently  found 
in  the  urine  partly  unchanged  and  partly  changed  into  oxalic  acid. 
The  two  acids  were  estimated  as  follows  :  a  portion  of  the  urine  was 
boiled  with  ammonia  to  convert  the  parabanic  acid  into  oxalic  acid,  and 
the  total  amount  of  the  latter  determined  as  calcium  salt.  Another 
portion  was  precipitated  with  normal  lead  acetate  to  remove  the  oxalic 
acid,  and  the  parabanic  acid  in  the  filtrate  converted  into  oxalic  acid 
with  ammonia  and  determined  as  such. 

It  is  suggested  that  parabanic  acid  is  possibly  a  source  of  the  oxalic 
acid  normally  found  in  the  animal  organism,  and  that  at  an  inter- 
mediate stage  oxaluric  acid  is  formed.  W.  J.  Y. 

Protein  Metabolism  of  the  Dog,  and  the  Effect  of  Feeding 
■with  Protein  and  Protein  Cleavage  Products  on  the  Secretion 
of  Bile,  with  Special  Reference  to  Time  Relationships.  Adam 
LoEB  {Zeitsch.  Biol,  1910,  55,  167— 235).— The  quantity  of  bile 
depends  on  the  quantity  and  kind  of  protein  administered  ;  casein 
and  gliadin  are  less  effective  than  flesh.  It  therefore  appears  that  it 
is  not  formation  of  urea,  but  its  work  in  dealing  with  the  nitrogen- 
free  residue,  that  causes  in  the  liver  the  increase  of  bile  formation. 
Peptone  increases  bile  formation.  The  excretion  of  sulphur  in  the 
bile  is  in  the  first  four  hours  after  a  meal  about  twice  as  great  as  in 
the  next  four  hours.     The  excietion  of  ammonia  in  the  urine  falls 

4—2 
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after  a  meal,  and  is  at  the  maximum  in  the  night.  This  depends 
on  changes  in  the  alkalinity  of  the  body  which  accompany  the  secre- 
tion of  digestive  juices.  In  the  period  of  digestion,  also,  relatively 
more  acid  equivalents  in  the  form  of  sulphates  and  phosphates  are 
excreted  than  in  the  period  of  rest.  The  fixed  alkali  behaves  in  the 
same  way.  The  flow  of  bile  somewhat  elevates  excretion  of  ammonia; 
in  abundant  protein  feeding,  ammonia  is  excreted  in  absolutely 
higher,  but  relatively  lower,  amount.  After  feeding  there  is  a 
decrease  in  the  excretion  of  phosphates.  On  a  protein-rich  diet,  a 
greater  amount  of  the  nitrogen  is  excreted  in  the  first  third  of  the 
day  than  on  a  protein-poor  diet ;  the  same  is  true  for  protein  cleavage 
products.  In  a  dog  with  a  biliary  fistula,  nitrogenous  equilibrium 
and  even  retention  can  be  maintained  on  abiuretic  protein  products, 
provided  the  nitrogen  given  is  above  the  protein  minimum.  The 
excretion  of  "neutral  sulphur"  in  such  a  dog  is  higher  during  the 
digestive  period  than  during  rest,  but  the  relationship  of  this  to  the 
sulphur  in  the  food  was  not  determined.  The  output  of  sulphates  on 
a  protein-rich  diet  is  most  marked  during  the  digestive  period,  and 
this  increase  appears  more  rapidly  than  that  of  nitrogen  excretion. 

W.  D.  H. 

Digestion  and  Absorption  of  Nucleic  Acid  in  the  Alimen- 
tary Canal.  E.  S.  London  and  Alfred  Schittenhelm  (Zeitsch. 
physiol.  Chem.,  1910,  70,  10 — 18). — Previous  work  on  this  question 
has  mainly  consisted  of  investigations  in  vitro.  The  present  experi- 
ments were  carried  out  in  vivo  in  dogs  with  fistulse.  Nucleic  acid 
is  neither  altered  nor  absorbed  in  the  stomach,  but  chemical  changes 
occur  in  the  intestine ;  a  small  amount  of  purine  bases  is  liberated, 
but  the  greater  part  of  the  nucleic  acid  is  split  into  dialysable 
compounds,  which  contain  organically-united  purine  substances. 
Following  Levene's  work  these  are  nucleosides  or  nucleotides,  but 
they  were  not  identified  more  closely.  The  absorption  of  such  com- 
pounds occurs  in  the  lower  jejunum  and  ileum.  The  digestive  juices 
contain  no  purine  bases  on  a  purine-free  diet.  W.  D.  H. 

The  Inhibition  by  Cholesterol  of  the  Irritating  Action  of 
Oleic  Acid.  F.  W.  Lamb  {J.  Path.  Bact.,  1910,  15,  129).— In  a 
study  of  the  absorption  of  triolein  and  oleic  acid  in  the  frog's 
intestine,  the  investigation  was  complicated  by  the  irritating  effect  of 
these  substances ;  this  may  be  obviated  by  mixing  oleic  acid  with  an 
equimolecular  amount  of  cholesterol.  Powell  White  obtained  similar 
results  on  subcutaneous  injection  of  the  same  substances. 

W.  D.  H. 

The  Action  of  Drugs  on  the  Cerebral  Vessels.  Walter  E. 
Dixon  and  William  D.  Halliburton  {Quart.  J.  exp.  Physiol.,  1910, 
3,  315 — 318). — The  experiments  were  performed  on  the  carefully 
isolated  brains  of  dogs  ;  these  were  perfused  with  Ringer's  solution 
at  constant  pressure,  and  the  rate  of  outflow  noted  by  a  drop 
record.  The  cerebral  blood  vessels  respond  towai'ds  drugs  in  the 
manner  similar  to  the  pulmonary  and  coronary  vessels.     Adrenaline, 
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pilocarpine,  and  muscarine,  drugs  well  recognised  as  acting  on  nerve- 
endings,  cause  some  dilatation,  although  they  always  produce  marked 
constriction  of  systemic  vessels.  It  is  probable  that  the  dilator  action 
is  confined  to  the  larger  blood  vessels,  and  it  is  suggested  that  the 
action  is  due  to  an  effect  on  vaso-dilator  nerves.  Barium,  lead, 
veratrine,  and  pituitary  extract  cause  some  constriction,  the  inference 
being  that  these  drugs  here,  as  elsewhere,  act  directly  on  muscle. 
The  constriction  with  pituitary  extract  is  slight  and  transient,  and  is 
followed  by  dilatation.  W.  D,  H. 

The  Synthetic  Formation  of  Amino-acids  in  the  Liver. 
GusTAV  Embden  and  Ernst  Schmitz  {Biochem.  Zeitsch.^  1910,  29, 
423 — 428). — On  perfusion  of  a  glycogen-poor  liver  with  ^j-hydroxy- 
phenyl pyruvic  acid,  tyrosine  could  be  isolated  in  the  form  of  the 
dinaphthalenesulphonyl  derivative,  and,  after  perfusion  of  p-phenyl- 
pyruvic  acid,  phenylalanine  could  be  isolated  in  the  form  of  a  carbamic 
acid.  Leucic  acid  on  perfusion  gave  rise  apparently  to  leucine- 
carbamic  acid.  Furthermore,  by  simple  perfusion  of  a  glycogen-rich 
liver,  part  of  the  glycogen  appears  to  give  rise  to  alanine  ;  lactic  acid 
and  pyruvic  acid  being  apparently  formed  as  intermediate  products. 

S.  B.  S. 

A  Synthesis  with  Acetic  Acid  in  the  Artificially  Perfused 
Liver.  Otto  Neubauee  and  Otto  Warburg  {Zeitsch.  physiol.  Ghem., 
1910,  70,  1 — 9).— ^In  the  artificially  perfused  dog's  liver,  if  the  liquid 
contains  tZ^-aminophenylacetic  acid,  there  is  formed  cZ-acetylamino- 
phenylacetic  acid  in  addition  to  phenylglyoxylic  and  ^-mandelic  acids. 

W.  D.  H. 

Probable  Function  of  Cholesterol  in  the  Production  of 
Uric  Acid  in  the  Animal  Organism.  F.  Traetta-Mosca  and 
F.  Apolloni  {GazzcUa,  1910,  40,  ii,  368—377.  Compare  following 
abstract). — When  a  mixture  of  calf's  liver  and  cholesterol  or  phyto- 
sterol  to  which  a  little  ammonia  has  been  added  is  incubated  in 
presence  of  toluene  for  two  days,  uric  acid  is  formed.  Neither  the 
liver  alone,  nor  cholesterol,  nor  putrefying  liver  yields  any  uric  acid  in 
these  circumstances.  When  the  liver  has  been  boiled,  no  production  of 
uric  acid  from  the  mixture  can  be  observed.  The  authors  suppose  that 
by  oxidation  of  the  cholesterol,  a-hydroxyisobutyric  'acid  is  formed, 
and  that  this  combines  with  2  molecules  of  urea  to  produce  uric 
acid.     The  reaction  is  effected  by  ferments  contained  in  the  liver. 

K.  V.  S. 

Importance  of  a-Hydroxyisobutyric  Acid  in  the  Form- 
ation of  Uric  Acid  from  Cholesterol  by  means  of  Calf's 
Liver.  F.  Traetta-Mosca  and  Golda  Mizzenmacher  {Gazzetta, 
1910,  40,  ii,  378 — 388.  Compare  preceding  abstract). — In  confirma- 
tion of  the  hypothesis  that  a-hydroxyisobutyric  acid  is  formed  as 
an  intermediate  product  when  uric  acid  is  producted  from  cholesterol 
and  calf's  liver  in  presence  of  ammonia,  the  authors  find  that  when 
a-hydroxyisobutyric  acid  is  mixed  with  calf's  liver,  physiological  saline 
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solution,  and  ammonia,  and  the  mixture  incubated  for  two  days  in 
presence  of  toluene  and  chloroform,  uric  acid  is  produced.  The 
reaction  proceeds  better  in  an  atmosphere  of  carbon  dioxide  than 
in  air.  When  no  hydroxytsobutyric  acid  is  added,  smaller  quantities 
of  uric  acid  are  formed.  Urea  added  to  the  mixture  does  not  increase 
the  amount  of  uric  acid  produced.  The  ammonia  seems  to  play  a 
leading  part  in  the  reaction.  When  the  liver  has  been  previously 
boiled,  no  uric  acid  is  formed.  The  addition  of  glycerol,  sodium 
butyrate,  or  fermentation  lactic  acid  instead  of  hydroxyisobutyric 
acid  does  not  lead  to  an  increased  formation  of  uric  acid.  The 
estimations  of  uric  acid  were  effected  by  the  Ludwig-Salkowski 
method.  E.  V.  S. 

Differentiation  of  the  Tryptic  and  Proteolytic  (Autolytic) 
Actions  of  the  Liver.  Feiedricii  Simon  {Zeitsch.  physiol.  Chem., 
1910,70,65 — 84). — The  course  of  digestion  of  various  proteins  under 
the  influence  of  trypsin  and  the  autolytic  enzyme  of  the  liver  are 
compared ;  the  points  to  which  special  attention  is  paid  are  the 
amounts  of  coagulable  nitrogen,  uncoagulable  nitrogen,  and  ammonia 
at  various  stages.  The  two  enzymes  manifest  differences,  the  principal 
one  being  that  the  digestion  of  the  insoluble  protein  goes  on  longer 
in  autolytic  than  in  pancreatic  digestion,  and  there  is  also,  perhaps,  a 
temporary  activity  of  synthetic  processes  noticeable  in  the  former 
case.  W.  D.  H. 

The  Influence  by  Salt  Ions  of  Autolysis.  Leo  BrUll 
(Biochem.  Zeitsch.,  1910,  29,  408 — 413). — In  concentrations  of  NjlQ, 
the  chlorides  of  the  alkaline  earths  increase  the  autolysis  more  than 
do  the  salts  of  the  alkalis  in  the  same  relative  concentration.  The 
action  of  calcium  chloride  is  more  marked  than  that  of  the  other 
chlorides  of  the  alkaline  earths.  Loeb's  solution  does  not  increase 
the  rate  of  action.  S.  B.  S. 

The  Stimulating  Action  of  Lipoids  on  the  Action  of 
Liver  Diastase.  Eugenic  Centanni  {Biochem.  Zeitsch.,  1910,  29, 
389 — 394). — Lipoids  of  egg-yolk,  blood,  intestine,  etc.,  increase  the 
rate  of  action  of  the  natural  liver  diastase  from  which  lipoids  had 
been  removed  by  ether.  The  lipoids  of  yeast  exerted  no  action.  The 
lipoids  of  the  liver  itself  also  increased  the  action.  The  activating 
action  is  not  due  to  the  reaction,  or  to  dialysable  constituents,  and 
the  activating  substance  is  not  destroyed  by  prolonged  boiling.  The 
dialysable  lipoid  substances  are,  however,  also  capable  of  reactivating 
the  diastase  of  the  parenchyma  which  had  been  extracted  with  ether. 

S.  B.  S. 

Glycolysis.  The  Oxidative  Destruction  of  Sugar  by  the 
Action  of  Organic  Preparations.  Waltheb  Lob  and  Georo 
Pulvermacher  {Biochem.  Zeitsch.,  1910,  29,  316 — 346). — The  organic 
preparation  which  stimulated  the  oxidative  destruction  of  sugar, 
either  by  hydrogen  peroxide  or  oxygen,  was  prepared  by  precipitating 
the  alcoholic  extract  of  pancreas  witj^  iron  salts  (ferric  or  ferrous). 
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It  was  thought,  from  the  experiments  of  Minkowski  and  Cohnheim, 
that  the  secretion  by  the  pancreas  was  an  active  agent  in  stimulating 
the  peroxydase  of  the  iron  containing  blood-pigment ;  hence  the 
employment  of  the  preparation  mentioned.  Its  action  was  studied  in 
some  detail  under  varying  conditions.  Pepsin  and  pancreatin 
digestion  do  not  destroy  the  oxidative  properties.  It  is  not  entirely 
stable  to  heat,  although  different  preparations  vary  in  this  respect. 
Amongst  the  sugar  products  isolated  were  formaldehyde  (very  small 
quantities),  small  amounts  of  carbon  dioxide,  and  also  formic  acid 
and  polyhydroxy-acids.  Pentose  was  also  .found  in  relatively  large 
quantities.  It  has  not  yet  been  determined  whether  similar  prepara- 
tions other  than  those  derived  from  the  pancreas  exert  a  like  action. 

S.  B.  S. 

Physiology  of  Glands.  '  XVI.  The  Internal  Secretion  of 
the  Thyroid  and  its  Formation  under  the  Influence  of 
Nerve-Stimulation.  Leon  Asher  and  Martin  Flack  {Zeitsch. 
Biol.,  1910,  55,  83 — 166). — The  intefnal  secretion  of  the  thyroid 
increases  the  excitability  of  the  depressor  nerve,  and  the  activity  of 
adrenaline  in  raising  arterial  pressure.  The  secretory  nerves  of  the 
thyroid  are  contained  in  the  laryngeal  (especially  the  superior)  nerve. 
If  these  nerves  are  stimulated,  the  depressor  nerve  action  and  the 
action  of  adrenaline  are  increased.  Removal  of  the  thyroid  abolishes 
the  effect.  Injection  of  iodothyrin  does  not  produce  these  results,  but 
injection  of  thyroid  extract  does ;  thyroid  extract  contains  other 
active  substances.  The  great  elevation  of  blood  pressure  produced  by 
a  combination  of  an  excitation  of  the  thyroid's  secretory  nerves  and 
an  injection  of  adrenaline  does  not  occur  when  the  depressor  nerves 
are  cut.  The  secretion  of  the  thyroid  and  injection  of  thyroid 
extract  have  in  themselves  no  effect  on  pulse  or  blood-pressure. 
The  bearing  of  these  observations  on  Basedow's  disease  is  discussed. 

W.  D.  H. 

The  Inhibition  of  the  Action  of  Chemical  Muscle-stimuli  by 
Non-electrolytes.  Yelyen  E.  Henderson  {Zentr.  Physiol.,  1910, 
24,  519 — 523). — Non-electrolytes,  such  as  dextrose,  sucrose,  and 
mannitol,  in  the  presence  of  sodium  salts  were  found  to  inhibit  the 
exciting  action  of  guanidine  and  oxalic  acid  on  muscle.  Moreover,  the 
convulsions  of  the  muscle  produced  in  a  mixture  of  the  stimulant  and 
sodium  chloride  ceased  on  the  addition  of  the  non-electrolytes.  The 
same  results  were  obtained  when  Ringer's  solution  was  employed 
in  place  of  sodium  chloride.  The  action  is  attributed  to  an  exosmosis 
of  the  active  ions  in  the  presence  of  the  non-electrolyte,       W.  J.  Y. 

The  Inhibitory  Influence  of  Magnesium  on  the  Direct 
Excitability  of  Prog's  Muscle,  and  the  Antagonistic  Bflfects 
of  Sodium  and  Calcium  on  this  Influence.  Don  R.  Joseph  and 
Samuel  J.  MELTZER(C^em  Zew«r.,1910,ii,237;  from^ew^?*.  Phy8iol.,\^\0, 
24,  7 — 8). — Solutions  of  magnesium  sulphate  diminish  the  direct  and 
indirect  excitability  of  frog's  muscles  to  induction  shocks.  Sodium 
restores  the  direct,  and  calcium  after  or  together  with  sodium  restores 
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the  indirect  excitability.  If  the  magnesium  salt  is  injected  into  the 
lymph  sac,  the  sodium  of  the  lymph  prevents  the  inhibition  of  the 
direct  excitability,  and  the  simultaneous  injection  of  calcium  chloride 
restores  the  indirect  excitability.  W.  D.  H. 

The  Influence  of  Different  Substances  on  the  Gaseous 
Exchange  of  the  Surviving  Muscular  Tissue  of  Frog's. 
IV.— IX.  ToRSTEN  Thunberg  (Skund.  Arch.  Physiol.,  1910,  24, 
23—61,  62—71,  72—74,  75—79,  80—85,  86—89.  Compare  Abstr., 
1910,  ii,  54,  523). — The  investigations  were  conducted  on  the  lines  of 
the  author's  previous  work.  Thirty-eight  organic  acids  were  in- 
vestigated ;  although  many  lessen  the  gaseous  exchange,  none  act  in 
the  specific  way,  namely,  by  lessening  the  output  of  carbon  dioxide, 
which  was  previously  found  to  be  the  result  of  oxalic,  malonic, 
and  succinic  acids.  Succinic  acid  produces  the  mosb  marked  eifect. 
Various  narcotics  and  antiseptics  lessen  the  gaseous  exchange  in 
varying  degrees  without  altering  the  respiratory  quotient ;  among  the 
antiseptics,  phenol  has  the  greatest,  and  boric  acid  the  least,  effect. 
Fumaric,  malic,  and  citric  acids  in  very  small  concentrations  increase 
the  amount  of  anoxybiotic  carbon  dioxide  products ;  the  question 
arises  whether  specific  enzymes  are  responsible  for  their  production. 
Potassium  fluoride  lessens  the  gaseous  exchange,  and,  like  the  organic 
acids,  specially  affects  the  substances  that  yield  carbon  dioxide ; 
])otassium  chloride,  bromide  and  iodide  are  indifferent  substances  in 
this  relation.  Potassium  chlorate  has  no  effect,  but  the  bromate,  and 
especially  the  iodate,  are  toxic  to  muscle.  The  bromine  compounds  of 
succinic,  fumaric,  and  maleic  acids  act  like  the  dicarboxylic  acids  in 
raising  the  respiratory  quotient ;  in  the  metabolism  of  muscle,  these 
acids  probably  enter  the  muscle  substance.  W.  D.  H. 

The  Chemical  Conditions  Necessary  for  the  Maintenance  of 
the  Normal  Cell  Structure.  I.  and  II.  Erik  Matteo  Prociikt 
WiDMARK  {Skand.  Archiv.  Physiol.,  1910,  23,  421—429  ;  24,  13,  22). 
• — I.  Weighed  portions  of  muscular  tissue  from  frogs,  finely  minced, 
were  allowed  to  soak  in  isotonic  saline  solutions  to  which  varying 
quantities  of  solutions  of  calcium,  strontium,  barium,  and  magnesium 
chlorides  were  added.  The  loss  of  weight  undergone  by  the  tissue 
owing  to  this  treatment  was  estimated.  In  the  case  of  calcium 
chloride,  the  tissue  undergoes  its  maximal  loss  of  weight  (37%)  when 
the  calcium  chloride  attains  the  concentration  of  15  millimols.  per 
litre.  Similar  results  were  obtained  with  barium  and  strontium 
chlorides,  but  the  action  of  magnesium  chloride  is  very  much  less 
marked. 

II.  To  account  for  shrinking  of  the  cell  after  treatment  with 
calcium  salts,  it  is  suggested  that  the  calcium  precipitates  the 
phosphates  in  the  interior  of  the  cell.  No  evidence  of  this  hypothesis 
could,  however,  be  obtained  experimentally,  as  muscular  tissue,  from 
which  the  greater  part  of  the  phosphorus  had  been  removed  by 
washing  with  isotonic  saline  solution,  also  showed  loss  of  weight  on 
treatment  with  calcium  salts.  Furthermore,  if  citrates  are  added 
in  addition  to  the  calcium  salts  to  prevent  precipitation  of  phosphate, 
loss  of  weight  also  took  place.  S.  B.  S. 
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The  Reducing  Action  of  the  Tissues.  Walter  Strassner 
(Biochem.  Zeitsch.,  1910,  29,  295 — 310). — The  author  has  measured  the 
reducing  action  of  tissues  on  methylene-blue,  using  the  method  of 
Knecht  and  Hibbert  (titanium  chloride  method)  for  estimating  the  dye. 
The  author  draws  the  conclusion  that  the  reducing  action  is  due  to  the 
sulphhydryl  group  in  the  tissues,  in  spite  of  the  facts  that  heating, 
autolysis,  and  hydrocyanic  acid  diminish  the  reducing  action.  He 
shows,  however,  that  hydrocyanic  acid  also  diminishes  the  reducing 
action  of  thiolacetic  acid,  and  suggests  that  autoxidation  or  heat- 
ing may  destroy  the  sulphhydryl  group.  Starvation,  phosphorus 
poisoning,  and  other  actions  which  produce  fatty  tissues  diminish  the 
reducing  capacity  of  the  tissues,  which  is  unaffected,  however,  by 
poisoning  with  mercuric  chloride,  chloral  hydrate,  and  other  drugs. 

S.  B.  S. 

The  Staining  of  Pat  by  Nile-blue  Sulphate.  J.  Lorrain 
Smith  {J.  Path.  Bad,  1910,  15,  53— 55).— When  the  fat  in  the 
human  tissues  is  neutral,  Nile-blue  sulphate  colours  it  red  ;  but  if  the 
fat  contains  much  fatty  acid,  the  globules  take  a  colour  compounded 
of  blue  and  red  in  variable  proportions.  The  blue  staining  of  the 
fatty  acid  is  due  to  the  union  of  the  colour  base  (oxazine)  with  the 
acid  in  the  form  of  a  soap-like  compound.  As  a  rule,  lipoids  contain 
fat  in  a  neutral  form,  but  hydrolysis  readily  occurs,  and  so  blue 
staining  may  be  obtained.  The  red  substance,  as  Thorpe  showed 
(Trans.,  1907,  93,  324),  is  not  present  in  the  Nile-blue  sulphate  in  dry 
powder,  but  it  appears  in  aqueous  solutions  of  the  dye,  because  the 
oxazine  base  spontaneously  oxidises  into  oxazone ;  in  the  same  way,  it 
imparts  a  red  colour  to  liquid  neutral  fat.  Some  confusion  has  arisen 
in  the  work  of  recent  investigators,  as  they  have  regarded  the  oxazine 
base  and  the  oxazone  as  the  same  thing,  and  in  accordance  with  this 
assumption  they  have  applied  to  the  double  staining  of  fat  the  theory 
of  metachromatism  by  the  base  set  free  in  aqueous  solution  by 
hydrolytic  dissociation.     Such  conclusions  are  unwarranted. 

W.  D.  H. 

The  Resorption  of  Cholesterol  and  Cholesteryl  Esters. 
H.  A.  Klein  and  Adolf  Magnus-Levy  {Biochem.  Zeitsch.,  1910,  29, 
465 — 471). — The  authors  investigated  the  amount  of  cholesterol  in 
the  faeces  of  a  dog  on  a  fixed  diet  to  which  were  added  cholesterol  and 
cholesteryl  oleate.  It  was  found  that  a  somewhat  larger  proportion 
of  the  former  was  resorbed  than  of  the  latter.  Various  data  are 
given  as  to  the  amount  of  cholesterol  in  eggs,  butter,  brain,  and  other 
substances,  and  the  suggestion  is  made  that  the  synthesis  of  cholesterol 
in  the  animal  body  can  be  investigated  by  estimating  the  amount 
formed  in  fowl's  eggs  when  the  birds  are  kept  on  diets  containing 
varying  amounts  of  cholesterol.  S.  B.  S. 

The  Occurrence  of  Deoxycholic  Acid  in  Gall  Stones. 
William  Kuster  {Zeitsch.  physiol.  Chem.,  1910,  69,  463 — 465).— The 
occurrence  of  deoxycholic  acid  in  the  gall  stones  of  oxen  was  regarded 
as  probable,  seeing  that  it  is  so  easily  derived  from  cholic  acid  by  reduc- 
tion. Evidence  is  adduced  to  show  that  this  is  the  case.      W.  D.  H. 
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The  Alteration  in  the  Excretion  of  Amino-acids  or  Sub- 
stances Titratable  with  Formaldehyde  as  a  Cause  of  the 
Increase  in  the  Cal. :  N  Ratio  after  Great  Loss  of  Blood.  Dionys 
FucHS  {Zeitsch.  physiol.  Chem.,  1910,  69,  482— 490).— The  amount  of 
amino-acid  nitrogen  in  the  urine  (dog  and  rabbit)  is  increased  by  great 
loss  of  blood,  both  absolutely  and  relatively  to  the  total  nitrogen. 
The  condition  does  not  again  become  normal  until  three  weeks  later. 
A  second  bleeding  produces  a  still  more  marked  effect.  There  is  no 
special  effect  on  ammonia  excretion.  The  increase  in  the  Cal.  :  N  ratio 
(energy  quotient)  is,  in  part  at  least,  due  to  the  rise  of  amino-acid 
excretion.  W.  D.  H. 

The  Influence  of  Prolonged  Inanition  on  the  Excretion  of 
Amino-acids  or  Substances  Titratable  with  Formaldehyde. 
Dionys  Fuchs  {Zeitsch.  physiol.  Chem.,  1910,  69,  491 — 495). — In  the 
later  stages  of  inanition  the  amount  of  amino-acid  nitrogen  in  the 
urine  rises  absolutely,  but  not  relatively,  to  the  total  nitrogen  ;  the 
ante-mortem  rise  of  total  nitrogen  is  therefore  not  to  be  attributed  to 
the  increased  excretion  of  amino-acids.  Lactic  acid  and  other  fatty 
acids  increase  at  this  stage,  and  ammonia  usually  falls.        W.  D.  H. 

A  Yellow  Substance  in  the  Urine.  L.  de  Jager  {Zeitsch. 
physiol.  Chem.,  1910,  70,  60 — 64). — A  yellow  precipitate  is  produced 
in  the  urine  by  the  addition  of  hydrochloric  acid  and  formaldehyde. 
It  contains  neither  urobilin  nor  urochrome,  but  appears  to  be  a 
compound  of  urea.  W.  D.  H. 

The  Detection  and  Formation  of  Aromatic  Substances  in 
the  Body.  II.  The  Behaviour  of  Indole  and  Scatole  in 
Rabbits.  Ferdinand  Blumenthal  and  Ernst  Jacoby  {Biochem. 
Zeitsch.,  1910,  29,  472 — 487). — To  account  for  the  presence  of  indole 
in  the  urine  of  starving  rabbits,  which  has  been  assigned,  amongst 
other  causes,  to  haemorrhage,  to  delay  of  faeces  in  the  intestine  during 
starvation,  and  consequent  putrefaction,  etc.,  the  authors  have  tested 
the  contents  of  the  intestines  of  rabbits  when  fed  and  during  starvation. 
They  find  that  the  tests  with  ether  or  benzol  extracts  of  faeces  are 
untrustworthy,  probably  owing  to  extraction  of  urobilinogen  and  other 
causes,  but  that  satisfactory  results  are  obtained  with  the  Ehrlich, 
vanillin,  and  heliotropin  reactions  with  the  aqueous  distillates  from 
faeces.  In  the  case  of  fasting  animals,  the  contents  of  the  large,  but 
not  of  the  small,  intestine  contain  indole,  and  in  the  case  of  fed 
animals  the  latter  also  sometimes  contains  phenol.  After  injection  of 
indole  and  scatole,  indole  substances  are  found  in  the  contents  of  the 
alimentary  tract.  In  view  of  Jaffe's  investigations  on  the  supposed 
indoIe-3-carboxylic  acid  in  normal  urines,  the  urines  of  fed  and  starving 
rabbits  were  also  investigated,  and  indole-yielding  substances  (obtained 
on  distillation  of  the  urine)  were  found  in  the  urine  of  both,  but  more 
especially  in  those  urines  in  which  the  indican  reaction  was  positive. 

S.  B.  S. 

The  Oxydase  Reaction  in  Myeloid  Tissues.  John  Shaw  Dunn 
{J.    rath.    Bad.,    1910,     16,    20— 30).— The    oxidising    property    of 


PHYSIOLOGICAL   CHEMISTRY.  ii.    59 

leucocytes  was  first  pointed  out  by  Vitali  in  1887,  when  he  showed 
that  pus  added  to  tincture  of  guaiacum  produces  a  blue  reaction 
without  the  addition  of  hydrogen  peroxide  ;  this  property  is  destroyed 
by  heat.  The  precipitate  obtained  by  adding  alcohol  to  a  chloro- 
form extract  of  pus  has  the  same  power,  so  also  have  organs  rich  in 
granular  leucocytes,  such  as  bone-marrow,  but  not  purely  lymphocytic 
organs  like  lymph  glands  or  thymus  (Brandenburg).  The  blood  in 
myelogenous  leucaemia  has  the  same  property,  and  as  it  belongs  only  to 
granular  leucocytes,  the  reaction  may  be  used  in  diagnosis  (E.  Meyer). 
In  the  present  research  it  is  shown  that  the  synthesis  of  indophenol 
from  a-naphthol  and  jo-phenylenedimethyldiamine  is  produced  with 
great  rapidity,  as  shown  by  the  microscopic  examination  of  blood 
films,  by  the  polynuclear  and  eosinophile  leucocytes,  fairly  rapidly  by 
hyaline  leucocytes,  and  by  the  myelocytes  of  marrow  and  in  leucsemic 
blood.  It  is  produced  less  readily  by  basophile  leucocytes,  but  not  by 
lymphocytes,  red  corpuscles,  or  by  normal  tissue  elements,  with  the 
exception  of  parotid  and  lachrymal  gland  epithelium.  The  occurrence 
of  the  reaction  in  large  hyaline  leucocytes  confirms  Ehrlich's  view  that 
they  originate  in  bone-marrow.  The  oxidising  substance  exhibits 
considerable  resistance  to  heat,  and  its  effects  can  therefore  be  observed 
in  most  cases  in  tissues  submitted  to  the  paraffin  method  of  imbedding, 
but  it  is  desirable  in  the  investigation  of  the  more  embryonic  forms  of 
myeloid  cells  that  unfixed  films  or  sections  should  be  examined 
also.  W.  D.  H. 

The  Wassermann  Reaction  in  Rabbits  Infected  with  the 
Trypanosomes  of  Nagana,  and  the  Effect  of  Treatment  with 
Arsenophenylglycine  (Ehrlich).  Carl  H.  Bhowning  and  I. 
McKenzib  {J.  Path.  Bad.,  1910,  15,  127— 128).— No  safe  conclusion 
as  to  the  action  of  pathogenic  protozoa  can  be  based  on  the  Wasser- 
mann reaction  in  the  case  of  rabbits  ;  for  instance,  normal  rabbits 
may  give  a  positive  reaction.  This  and  other  irregularities  are  fairly 
common  in  the  lower  animals.  Arsenophenylglycine  is  a  therapeutic 
agent  of  high  efficiency  in  trypanosome  infections  in  rabbits. 

W.  D.  H. 

The  Behaviour  of  ^-Hydroxyphenyl  lactic  Acid  and 
/?-Hydroxyphenylpyruvic  Acid  in  the  Animal  Body.  Yashiro 
KoTAKE  {Zeitsch.  physiol.  Chem.,  1910,  69,  409 — 419). — I-  and  dl-p- 
Hydroxyphenyl-lactic  acids  are  almost  completely  unchanged  in  the 
body,  and  are  excreted  unchanged  in  the  urine ;  j9-hydroxyphenyl- 
pyruvic  acid  is  almost  completely  destroyed.  This  agrees  well  with 
Neubauer's  work  and  views  on  alcaptonuria.  W.  D.  H. 

The  Physiological  Action  of  an  Ergot  base,  and  of  4-^8- 
Aminoethylglyoxaline.  Friedrich  Kutscher  {Chem.  Zenir.,  1910, 
ii,  327—328;  from  Zentr.  Physiol,  1910,  24,  163— 165).— The  bases 
precipitable  by  silver  nitrate  from  extract  of  ergot  are  separable  into 
two  fractions,  one  precipitable  by  ammonia  and  silver  nitrate,  the  other 
precipitable  by  silver  nitrate  and  barium  hydroxide.  From  the  first 
fraction,  the  picrolonate  and  the  chloride  (as  hygroscopic  crystals)  were 
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prepared;  this  base  gives  Pauly's  diazo-reaction,  but  not  the  biuret 
reaction.  It  causes  lowering  of  the  blood-pressure  in  rabbits,  heart 
slowing,  and  stoppage  of  respiration  ;  a  few  milligrams  are  fatal.  In 
this  it  differs  from  histidine,  which  is  physiologically  inactive,  and  from 
4-/?-aminoethylglyoxaline,  which  causes  a  rise  of  blood-pressure,  and  is 
much  less  toxic.  W.  D.  H. 

[Poisonous  Action  of  Sodium  Chloride  on  Sea  Urchin's 
Eggs.]  Otto  Warburg  {Zeitsch.  physiol.  Chem.,  1910,  69,  496 — 497; 
Biochem.  Zeitsch.,  1910,  29,  414 — 415). — Polemical  in  regard  to  the 
work  of  Jacques  Loeb  and  Wasteneys  (Abstr.,  1910,  ii,  1096). 

W.  D.  H. 

The  Behaviour  of  Lead  Compounds  in  the  Human 
Stomach.  Thomason  {Chem.  Zentr.,  1910,  ii,  328 — 329  ;  from 
Sirrechsaal,  1910,  43,  325— 327).— The  effect  of  dilute  (0-15  to  0-25%) 
hydrochloric  acid  on  white  lead  and  lead  glaze  at  body  temperature  in 
the  presence  and  absence  of  foods  and  pepsin  was  investigated.  The 
percentage  solubility  of  white  lead  in  the  stomach  increases  with  a 
lessening  of  the  food  present ;  the  solubility  of  lead  is  inversely 
proportional  to  the  amount  of  protein,  and  directly  proportional  to  the 
amount  of  hydrochloric  acid  present.  W.  D.  H. 

Toxicity  of  Some  Inorganic  'and  Organic  Arsenic  Com- 
pounds and  Tolerance  to  these  Poisons.  L.  Launoy  {Compt. 
rend.,  1910,  151,  897 — 899). — The  percentage  of  arsenic  was  deter- 
mined in  a  number  of  compounds  of  the  element,  and  the  toxic  dose  for 
guinea-pigs  found  when  the  substances  were  administered  by  injection 
through  the  peritoneum.  The  following  list  shows  the  weight  of 
arsenic  in  grams  per  kilogram  of  body-weight  required  to  kill  the 
animal  in  one  to  ten  days:  sodium  arsenate,  O'OOB — 0*012;  sodium 
thioarsenate,  0*00875  ;  sodium  thiotrioxyarsenate,  0*00991  ;  sodium 
cacodylate,  0*09125  ;  sodium  thiocacodylate,  0*07131  ;  sodium  methyl- 
arsinate,  0*0254;  sodium  thiomethylarsinate,  0*0256  ;  atoxyl,  0*0418; 
thioatoxyl,  00221;  acetylatoxyl,  0*0461;  acetylthioatoxyl,  00266; 
colloidal  arsenic,  0*0083. 

It  was  not  found  possible  to  establish  tolerance  to  arsenic  by 
prolonged  administration  of  atoxyl  in  small  doses.  W.  O.  W. 
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Biochemistry  of  Micro-organisms.  IV.  The  Fermentation 
of  Formic  Acid  by  Bacillus  Kiliense.  Hartwig  Franzen  and 
G.  Greve  [Zeitsch.  physiol.  CJiem.,  1910,  70,  19 — 59.  Compare  Abstr., 
1910,  ii,  799). — Protocols  are  given  in  full  to  illustrate  the  action  of 
the  Bacillus  Kiliense  in  the  fermentation  of  formic  acid ;  its  activity  is 
compared  with  that  of  the  bacilli  previously  investigated. 

W.  D.  H. 
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New  Method  for  Detecting  Reducing  and  Oxidising  Pro- 
perties of  Bacteria.  W.  H.  Schultze  {Centr.  Bakt.  Par.,  1910,  i,  56, 
544 — 551). — Reductase-agar  is  prepared  as  follows  :  Concentrated 
aqueous  sodium  hydroxide  is  added  drop  by  drop  to  100  c.c.  of  boiling 
water  containing  1  gram  of  a-naphthol  until  the  latter  is  dissolved. 
On  cooling,  more  sodium  hydroxide  is  added  until  the  solution  again 
becomes  dear  and  light  brown  in  colour.  The  solution  is  then 
mixed  with  a  1%  solution  of  ^-nitrosodimethylaniline  (equal  vols.), 
filtered,  and  mixed  with  about  two-thirds  the  volume  of  ordinary 
nutritive-agar  (liquid)  and  poured  into  Petri-dishes. 

Oxydase-agar  is  prepared  by  adding  a  well-filtered  mixture  of  equal 
volumes  of  1%  a-naphthol  solution  (prepared  as  described  above)  and 
1%  j9-phenylenedimethyldiamine  hydrochloride  to  liquefied  nutritive- 
agar  (about  3  parts).  As  the  preparation  becomes  blue  in  a  few 
hours,  it  must  always  be  freshly  prepared. 

The  oxydase-agar  may  be  employed  for  showing  the  oxidising  action 
of  liquids,  such  as  saliva,  etc.  N.  H.  J.  M. 

Mobilisation  of  the  Phosphoric  Acid  of  Soils  under  the 
Influence  of  Bacteria.  S.  A.  Sewerin  {Centr.  Bakt.  Par.,  1910, 
ii,  28,  561 — 580). — The  experiments  were  made  with  soil  (1100  grams) 
to  which  finely-ground  phosphorite  (10  grams)  was  added.  After  being 
sterilised,  the  soil  was  inoculated  and  kept  for  two  months,  and 
the  soluble  phosphoric  acid  determined.  During  the  whole  time  air 
was  passed  through  the  flasks,  and  the  amount  of  carbon  dioxide 
produced  estimated. 

As  regards  the  production  of  soluble  phosphoric  acid,  the  results 
were  negative,  the  amount  of  readily  soluble  phosphoric  acid  being 
diminished.  There  was  a  considerable  production  of  carbon  dioxide, 
ten  to  twenty  times  as  much  as  in  sterilised  soil. 

The  disappearance  of  readily  soluble  phosphoric  acid  is  attributed 
partly  to  its  assimilation  by  the  bacteria  and  partly  to  purely  chemical 
changes.  This  does  not  exclude  the  possibility  that  a  smaller  amount 
of  insoluble  phosphoric  acid  may  have  been  rendered  soluble. 

N.  H.  J.  M. 

The  Formation  of  Trimethylamine  by  Bacterium  pro- 
digiosum.  D.  Ackermann  and  H,  Schutze  {Chem.  Zentr.,  1910,  2, 
756  ;  from  Zentr.  Physiol.,  1910,  24,  210— 211).— Trimethylamine 
can  be  obtained  from  cultures  of  B.  procUgiosum  grown  on  potatoes. 
Its  parent  substances  are  choline  and  lecithin.  By  the  addition  of 
choline  or  lecithin,  the  yield  of  trimethylamine  is  increased  up  to 
twenty-fold,  Betaine  has  no  influence.  In  cultures  on  peptone-agar, 
no  trimethylamine  is  formed,  but  it  occurs  when  choline  is  added. 
B.  vulgatus  on  potatoes  yields  no  trimethylamine  even  if  choline  is 
added  also.  W.  D.  H. 

Action  of  the  Bulgarian  Ferment  on  Proteins  and  Amino- 
compounds.  Jean  Effront  {Compt.  rend.,  1910,  151,  1007 — 1009). 
— The  Bulgarian  ferment  contains  an  enzyme  capable  of  effecting  a 
more  profound  decomposition  of  casein  than  results  from  the  action  of 
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pepsin  or  trypsin.  The  liberation  of  ammonia  has  been  demonstrated 
when  the  ferment  acts  on  asparagine,  milk,  or  Witte's  peptone  in 
presence  of  calcium  carbonate,  in  the  latter  case  the  amount  set  free 
corresponding  with  40%  of  the  total  nitrogen. 

In  the  author's  opinion  the  value  of  the  Bulgarian  ferment  in  the 
treatment  of  gastro-intestinal  disorders  depends  on  its  ability  to 
decompose  proteins  rather  than  on  the  lactic  acid  it  produces. 

W.  0.  W. 

Biological  Degradation  of  Carbohydrates.  Auguste  Fernbach 
{Compt.  rend.,  1910,  151,  1004— 1006).— Starch  is  readily  hydrolysed 
by  Tyrothrix  tenius  whether  the  micro-organism  is  present  in  vitro  or 
as  a  maceration.  The  successive  products  are  maltose,  dextrose,  and 
dihydroxyacetone.  When  the  organism  is  cultivated  in  a  medium 
containing  glycerol,  the  triol  undergoes  oxidation  to  dihydroxyacetone, 
methylglyoxal,  and  two  decomposition  products  of  the  latter,  namely, 
acetic  acid  and  formaldehyde.  These  are  also  met  with  in  the  later 
stages  of  the  hydrolysis  of  starch  and  sucrose,  and  probably  arise  from 
the  action  of  bacterial  secretions.  W.  O.  W. 

The  Behaviour  of  Yeast  Gum  in  Autolysis  and  in  Alcoholic 
Fermentation.  Ernst  Salkowski  (Zeit.  phrjsiol.  Chem.,  1910,  69, 
466 — 471). — After  autolysis  and  alcoholic  fermentation,  yeast  still 
contains  much  of  the  gum,  but  quantitative  experiments  are  not  given 
to  determine  the  amount  which  disappears.  W.  D.  H. 

Chemical  Disinfectants.  Sheridan  Del^pine  {J.  Soc.  Chem. 
Ind.,  1910,  29,  1344— 1354).— The  factors  influencing  the  efficiency 
of  a  large  number  of  substances  used  as  disinfectants  as  regards  (1) 
their  power  of  inhibiting  the  activity  of  bacteria,  (2)  their  bactericidal 
action,  are  enumerated  and  discussed. 

It  is  pointed  out  that  certain  substances  even  in  minute  amounts 
have  the  property  of  arresting  the  multiplication  and  other  activities 
of  bacteria,  and  may  be  called  antiseptics,  but  that  the  same  materials 
in  larger  quantities  may  kill  bacteria  and  are  then  appropriately 
named  disinfectants.  Illustrations  are  given  of  substances,  such  as 
mercuric  chloride,  which  may  act  in  both  ways,  time  of  exposure  and 
concentration  of  solution,  apart  from  the  nature  and  resisting  power 
of  the  bacteria,  being  the  chief  factors  which  determine  whether  the 
substance  is  merely  inhibitory  or  lethal.  It  is  well  known  that 
different  bacteria  show  different  powers  of  resistance  towards  dis- 
infectants, and  that,  in  general,  the  spores  of  a  bacillus  are  far  more 
resistant  both  to  heat  and  to  bactericidal  agents  than  the  bacillus 
itself,  but  it  is  also  the  case  that  different  individuals  in  a  pure 
bacillus  culture  exhibit  different  powers  of  resistance.  A  series  of 
tests  with  phenol  on  cultures  of  Bacillus  coli  showed  that  younger 
cultures  were  more  resistant  than  older  ones,  although  after  some  time 
the  resistance  became  almost  constant  or  diminished  very  slowly. 
The  drying  of  Bacillus  coli  by  exposure  to  air  at  14 — 18°  had  little 
effect  on  its  resistance  to  phenol  until  about  the  seventeenth  day, 
when  the  resistance  began  to  diminish.     The  material  associated  with 
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the  bacteria  and  the  disinfectant  has  an  important  influence  on  the 
efficiency  of  the  latter.  It  is  shown  that  certain  substances,  which 
when  present  in  sufficient  quantity  act  as  disinfectants,  act  as 
stimulants  to  the  growth  of  bacteria  when  present  in  minute  amounts. 

T.  A.  H. 

The  Importance  of  the  Temperature  Factor  in  the 
Determination  of  the  Rate  of  the  Activity  of  Certain  Dis- 
infectants. R.  R.  Fasson,  C.  W.  Ponder,  and  G.  Sims  Woodhead 
(/.  Path.  Bad.,  1910,  15,  131 — 133). — The  experiments  were  made 
with  emulsified  disinfectants  derived  from  coal-tar  (cresols,  etc.),  as  com- 
pared with  carbolic  acid.  Dose  and  time  of  action  are  important  factors 
in  estimating  their  activity,  but  temperature  also  must  be  taken  into 
account.  At  lower  temperatures  the  activity  of  the  emulsion  is  raised 
more  rapidly  than  that  of  the  solution,  but  at  the  higher  temperatures 
used  the  activity  of  the  emulsion  is  no  longer  increased  in  proportion 
to  the  increase  in  the  activity  of  the  carbolic  acid.  W.  D.  H. 

The  Sterilisation  of  Chalk  Waters  by  the  Use  of  Minute 
Quantities  of  Bleaching  Powder.  G.  Sims  Woodhead  {J.  Path. 
Pact.,  1910,  15,  130—131). — The  activity  of  bleaching  powder  in  the 
destruction  of  bacteria  of  the  Coli  group  is  very  great,  and  large 
quantities  are  quite  unnecessary.  The  amount  of  chlorine  necessary 
to  kill  the  whole  of  the  non-sporulating  bacilli  in  Cambridge  water  is 
usually  one  part  per  seven  million  parts  of  water.  Various  details 
on  the  method  are  added.  W.  D.  H. 

The  Disinfecting  Power  of  Complex  Organo-mercury  Com- 
pounds. I.  Aromatic  Mercurycarboxylic  Acids.  Walther 
ScHRAUTH  and  Walter  Schoeller  {Zeitsch.  Hyg.  Infect.,  1910,  QQ, 
497 — 504). — The  disinfecting  power  of  a  number  of  derivatives  of 
sodium  hydroxy-o-mercuribenzoate,  OH'Hg'CgH^'COgNa,  was  compared 
in  order  to  ascertain  the  effect  of  the  introduction  of  various  groups 
on  this  property.  It  was  found  that  by  substituting  the  hydroxy- 
group  by  groups  having  a  stronger  affinity  for  silver,  such  as  iodine, 
cyanogen  or  veronal,  the  disiofecting  power  was  decreased.  With 
sulphur,  it  was  still  further  decreased,  whilst  the  power  was  almost 
entirely  lost  in  compounds  in  which  both  valencies  of  the  mercury  were 
attached  to  the  benzene  ring,  such  as  in  sodium  mercuridibenzoate, 
Hg(C6H4-C02Na)2.  W.  J.  Y. 

The  Pentosan  Content  oi  Various  Fungi.  J.  L,  Wichers 
and  Bernhard  Tollens  (/.  Landw.,  1910,  58,  238 — 242). — Various 
fungi  growing  on  wood  were  examined  and  found  to  contain  pentosans 
and,  in  some  cases,  methylpentosans.  The  amount  varied  from  2*5% 
in  Trametea  odoratato  6"7%  in  Lenzites Jlaccida ;  methylpentosans  were 
found  also  in  Xylaria  polymorpha  and  Fomes  fomentarius.  Estimations 
made  at  the  same  time  by  the  quicker  method  of  Boddener  and  Tollens 
(see  this  vol.,  ii,  75),  always  gave  rather  lower  results.  E.  J.  R. 

Occurrence  of  Aucubin  in  Garrya  spp.  Henri  Hi^rissey  and 
C.  Lebas  (/.  Pharm.  Chim.,  1910,  [vii],  2,   490— 494).— The  glucoside 
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aucubin  was  first  isolated  from  Aucuha.  japonica  (Abstr,,  1902,  i,  634), 
and  has  since  then  been  recorded  by  Bourdier  {These,  Paris,  1908)  in 
Plantago  spp.  In  the  present  investigation,  it  was  isolated,  not  quite 
pure  and  in  small  amount,  from  the  stem  and  leaves  of  Garrya  elliptica, 
G.  macrophylla,  and  G.  Thureti.  T.  A.  H. 

The  Carbohydrates  ofWhite  Pepper.  K.  H.  Boddener  and 
Bernhard  Tollens  {J.  Landw.,  1910,  58,  229— 231).— It  has 
already  been  shown  that  white  pepper,  in  addition  to  its  54%  of 
starch,  1%  of  ethereal  oil,  and  4  to  9%  of  piperin,  contains  also 
pentosans  and  methylpentosans,  or  at  least  substances  that  give 
furfuraldehyde  and  methylfurfuraldehyde  on  distillation  with  hydro- 
chloric acid.  The  authors  have  endeavoured  to  investigate  further 
these  pentosans,  but  without  success.  The  methods  used  for  separating 
the  piperin  and  the  starch  with  its  transformation  products  removed 
also  the  greater  part  of  the  pentosans,  so  that  the  amount  remaining 
after  the  final  purification  was  too  small  for  separation.         E.  J.  R. 

The  Root  of  the  Kermek  (Statice,  Plumbaginaceae).  G. 
PovARNiN  and  A.  Sekreteff  {J.  Euss.  Phys.  Chem.  Soc,  1910,  42, 
1024 — 1034). — The  root  of  the  kermek  {Statice  Gmelini)  contains 
tannides  15'70%,  sugars  2"03%,  soluble  substances  30*15%,  non-tanning 
substances  14-45%,  water  10*76%,  ash  4*23%,  resins  0*34%,  some  amine 
(probably  alkaloids),  a  trace  of  gallic  acid,  possibly  some  phloroglucinol, 
and  a  glucotannide.  Kermek  and  similar  tanning  roots  should  be 
analysed  as  far  as  possible  without  access  of  air:  The  tanning  sub- 
stances in  the  root  are  readily  oxidised,  and  consist  of  at  least  two 
tannides,  red  and  yellow,  which  can  be  distinguished  by  the  differently 
coloured  lead,  calcium  and  barium  salts ;  the  tannides  also  give  charac- 
teristic reactions  with  silver  and  cadmium  nitrates,  formic  acid  and 
concentrated  sulphuric  and  hydrochloric  acids.  On  dry  distillation, 
the  tannides  yield  pyrogallol. 

Viol  uric  acid  is  recommended  as  a  reagent  for  the  detection  of  basic 
substances  in  plants.  Z.  K. 

The  Death  of  Plants  at  Low  Temperatures.  A.  A.  Richter 
{Bull.  Acacl.Sci.  St.  Petersburg,  1910,  1251 — 1260). — Aspe^-gillus  niger 
when  exposed  to  very  low  temperatures  ceases  to  evolve  carbon 
dioxide,  and  loses  all  the  properties  of  living  protoplasm,  neither 
does  it  regain  these  at  18 — 19°;  but  it  revives  rapidly  at  30 — 34°, 
even  if  it  had  previously  been  frozen  at  the  temperature  of  a  mixture 
of  ether  and  solid  carbon  dioxide.  Z.  K. 

Effect  of  Road  Tarring  on  Vegetation.  Marcel  Mirande 
(Compt.  rend.,  1910, 151,  949—952.  Compare  Abstr.,  1910,  ii,  884).— 
The  vapour  of  hydrocarbons  arising  from  tar  or  asphalt  exercises  an 
injurious  action  on  vegetation,  producing  blackening  of  the  leaves, 
characteristic  of  death  of  the  protoplasm.  The  effects  observed  are 
not  due  to  actual  contact  with  particles  of  tar,  since  these,  in  common 
with  solid  hydrocarbons,  such  as  naphthalene  or  anthracene,  have  very 
little  action  when  applied  to  plants  in  the  state  of  fine  powder. 

W.  0.  W. 
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Influence  of  Different  Volatile  Substances  on  Higher 
Vegetation.  Henri  Coupin  {Compt.  rend.,  1910,  151,  1066—1067). 
— The  author  classifies  forty-seven  aliphatic  and  aromatic  volatile 
substances  into  five  groups,  according  to  their  relative  toxicity  towards 
germinating  wheat. 

The  action  of  the  same  compound  differs  in  intensity  with  different 
plants.  The  grains  are  more  open  to  attack  at  the  earlier  stages  of 
germination  than  when  the  aerial  organs  have  attained  development. 

W.  0.  W. 

The  Presence  of  Arginine  and  Histidine  in  Soils.  Pyriniidine 
Derivatives  and  Purine  Bases  in  Soils.  Oswald  Scureiner  and 
Edmund  C.  Shorey  {J.  Biol.  Chem.,  1910,  8,  381—384,  385—393).— 
In  soils,  the  products  of  cleavage  of  proteins  of  vegetable  origin  can 
ba  separated  out.  Those  identified  in  the  present  research  were 
arginine  and  histidine  in  variable  proportions,  cytosine,  xanthine, 
hypoxanthine  and  picolinecarboxylic  acid.  W.  D.  H. 

Calcium  or  Sodium  Nitrate  [as  Manure].  Paul  Wagner 
Jiied.  Zentr.,  1910,  39,  729—731 ;  from  Mitt.  deut.  landw,  Ges.,  1910, 
St.  8,  107 — 109). — In  field  experiments  with  mangolds,  winter  rye, 
and  barley,  somewhat  higher  yields  were  obtained  with  sodium  nitrate 
than  with  calcium  nitrate,  whilst  in  the  case  of  sugar  beet,  potatoes, 
and  oats,  the  yields  were  rather  higher  when  calcium  nitrate  was 
employed.  N.  H.  J.  M. 

Manurial  Action  of  Ammonium  Sulphate  in  Conjunction 
with  Sodium  Chloride.  Bernhard  Schulze  {Bied.  Zentr.,  1910, 
39,  731—733;  from  Mitt.  deut.  landw.  Ges.,  1910,  St.  30,  452—458). 
— It  is  shown  by  field  experiments  that  when  sodium  chloride  is 
applied  along  with  ammonium  sulphate,  the  manurial  value  of  the 
ammonium  salt  becomes  about  equal  to  that  of  sodium  nitrate. 

N,  H.  J.  M. 

Employment  of  Nitrogenous  Manures  for  Sugar  Beet.  B. 
Erben,  Fr.  Prachfeld,  and  W.  Vilikovsky  {Lied,  ^entr.,  1910,  3^, 
782 — 783  ;  from  Mitt,  landw.-botan.  Versuchsstat.  Tahor). — Moderate 
amounts  of  sodium  nitrate  increased  the  yield  of  roots,  whilst  larger 
amounts  only  increased  leaf  production.  Calcium  nitrate  gave  almost 
the  same  results  as  sodium  nitrate. 

Calcium  cyanamide  only  increased  the  yield  slightly,  and  liquid 
manure  had  less  effect  than  sodium  nitrate. 

In  moderate  amounts,  nitrogenous  manures  had  no,  or  very  slight, 
injurious  effect  on  the  amount  of  sugar  in  the  roots,  and  had  no  effect 
on  the  amounts  of  non-sugars.  N.  H.  J.  M. 
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Analytical  Chemistry. 


Photochemical  Reactions  in  Laboratory  Work.  Kukt 
Gebhard  {Chem.  Zeit.,  1910,  34,  1269). — The  author  points  out  that 
whilst  a  slightly  acid  solution  of  potassium  iodide  in  starch  mucilage 
remains  colourless  in  the  dark,  it  rapidly  becomes  coloured  in  the  light, 
due  to  liberation  of  iodine,  although  in  presence  of  a  fourth  substance 
liberation  of  iodine  may  occur  more  rapidly  in  the  dark  than  in  the 
light.  This  and  observations  recorded  by  others  (for  example,  Gibbs, 
Abstr.,  1909,  i,  640,  and  Batik,  1910,  i,  543)  indicate  that  as  the 
result  of  unsuspected  photochemical  reactions,  errors  may  often  be 
caused  in  ordinary  laboratory  work.  T.  A.  H. 

Several  Acids  Suitable  for  Use  as  Standards  in  Acidimetry. 
Joseph  H.  Kastle  {Amer.  Chem.  J.,  1910,  44,  487 — 493). — ^;?-Nitro- 
toluene-o-sulphonic  acid  (Kastle,  this  vol.,  i,  30),  and  jo-aminoo- 
sulphobenzoic  acid  and  potassium  o-nitro-/)-sulphobonzoate  (Hart, 
Abstr.,  1881,  1144)  are  recommended  as  standards  for  use  in 
acidimetry.  The  last  two  are  anhydrous,  and  can  be  thoroughly 
dried  without  risk  of  decomposition.  p-Nitrotoluene-o-sulphonic  acid, 
although  crystallising  with  2H2O,  is  a  definite  and  very  stable  com- 
pound. All  these  substances  are  stable  in  the  air,  are  not  hygroscopic 
or  deliquescent,  and  give  very  sharp  end-reactions  with  phenol- 
phthalein.  E.  G, 

Use  of  Metallic  Potassium  in  Estimating  the  Halogens  in 
Benzene  Derivatives.  C.  H.  Maryott  {Amer.  J.  Sci.,  1910,  [iv], 
30,  378— 380).— Stephanoff  (Abstr.,  1907,  ii,  50)  proposed  to 
estimate  the  halogens  by  treatment  with  alcohol  and  metallic  sodium. 
The  author  did  not  get  satisfactory  results,  but  on  substituting 
potassium  for  sodium,  a  complete  reduction  was  effected.  About 
0'4  gram  of  the  substance  is  placed  in  an  Erlenmeyer  flask,  and 
10 — 15  c.c.  of  alcohol-benzene  mixture  are  added  (1  vol.  of  98%  alcohol 
with  2  vols,  of  benzene  free  from  sulphur  compounds).  About  ten 
times  the  theoretical  amount  of  potassium  is  now  added  gradually  in 
small  pieces.  When  the  action  slackens,  two  extra  c.c.  of  alcohol  are 
added,  and  when  the  potassium  has  completely  dissolved,  the  whole  is 
shaken  with  water.  The  aqueous  layer  is  then  acidified  with  nitric 
acid,  and  the  halogen  is  precipitated  with  silver  nitrate  as  usual. 

L.  DE  K. 

Estimation  of  Total  Sulphur  in  Urine.  W.  Denis  {J.  Biol. 
Chem.,  1910,  8,  401— 403).— Benedict's  method  (Abstr.,  1909,  ii,  827), 
in  which  the  oxidising  agent  is  a  mixture  of  copper  nitrate  and  sodium 
or  potassium  chlorate,  was  compared  with  Folin's  sodium  peroxide 
method.  The  former  method  leads  to  spattering  and  loss,  due  to  too 
rapid  evolution  of  nitrogen  oxides.  It  can  be  modified,  and  the 
spattering  avoided   by  mixing  the  copper  salt  solution   with  sodium 
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chloride  and  ammonium  nitrate ;  the  results  then  are  very  near  to 
those  obtained  by  Folin's  method.  W.  D.  H. 

Benedict's  Method  of  Estimating  the  Total  Sulphur  in 
Urine.  CarlL.  A.  Schmidt  {J.  Biol.  CAem.,1910,8,423 — 425.  Compare 
Abstr.,  1910,  ii,  827). — Benedict's  and  Folin's  methods  gave  practically 

I  the  same  results,  ■  The  presence  of  sugar  makes  no  difference,  but 
albumin  causes  the  oxidation  by  Benedict's  method  to  be  violent ;  it 
makes  no  difference  in  Folin's  method.  W.  D.  H. 

Estimation  of  Sulphur  in  Organic  Compounds.  Theodok  St. 
Warunis  {Ghem.  Zeit.,  1910,  34,  1285— 1286).— 0-2— 0-4  Gram  of 
the  finely  powdered  substance  is  mixed  in  a  spacious  silver  or  nickel 
crucible  with  10  grams  of  powdered  pure  potassium  hydroxide  and  5 
grams  of  sodium  peroxide  by  means  of  a  silver  wire.  After  covering 
the  crucible  with  a  lid,  the  mixture  is  heated  for  some  fifteen  minutes 
in  an  air-bath  at  75 — 80°,  and  then  heated  over  a  gradually  inci*eased 
flame  until  it  has  melted  completely.  The  mass  is  then  allowed  to 
cool,  and  dissolved  in  water,  solution  of  bromine  in  hydrochloric  acid 
is  added,  and  the  liquid  filtered  and  boiled  to  expel  the  excess  of 
bromine.     In  the  filtrate,  the  sulphuric  acid  is  estimated  as  usual. 

A  blank  experiment  should  be  made  to  allow  for  any  sulphate 
present  in  the  reagents  or  sulphuric  acid  absorbed  from  the  gas 
employed.  L.  de  K. 

Estimation  of  Sulphur  and  Phosphorus.  Charles  G.  L.  Wolf 
and  Emil  Osterberg  {Biochem.  Zeitsch.,  1910,  29,  429— 438).— The 
authors  have  investigated  various  methods  for  the  estimation  of  sulphur 
in  tissues.  They  show  that  satisfactory  results  can  be  obtained  by 
preliminary  oxidation  of  the  organic  matter,  and  completion  of  this 
process  by  the  reagent  originally  suggested  by  Benedict  containing 
copper  nitrate  and  potassium  chlorate.  They  show  also,  that  after 
destruction  of  the  organic  matter  and  precipitation  of  the  sulphate  in 
this  way,  the  phosphorus  can  be  estimated  in  the  filtrate,  so  that 
only  one  sample  is  necessary  for  the  estimation  of  both  sulphur  and 
phosphorus.  S.  B.  S. 

Remarks  on  the  lodometrio  Titration  of  Acids  and  Kjeldahl's 
Nitrogen  Estimation.  R.  Koefoed  [Zeitsch.  physiol.  Chem.,  1910, 
69,  421 — 440). — Correct  results  are  obtained  by  strictly  adhering  to 
the  procedure  given.  The  ammoniacal  distillate  is  collected  in  a  flask 
containing  15  c.c.  of  i\^-sulphuric  acid  until  the  total  volume  measures 
100  c.c.  When  making  the  check,  15  c.c.  of  the  acid  are  diluted  up  to 
100  c.c.  with  water  previously  boiled.  Ten  c.c.  of  5%  potassium  iodide, 
2  c.c.  of  2%  starch  solution  (saturated  with  sodium  chloride),  and, 
finally,  4  c.c.  of  4%  potassium  iodate  are  added.  The  iodine  liberated, 
which  represents  the  free  acid,  is  then  titrated  with  A^/10-sodium  thio- 
sulphate,  which  operation  should  occupy  just  two  minutes. 

The  author  has  tried  the  various  chemicals  from  time  to  time 
proposed  as  standards,  including  glycine  and  hippuric  acid  after  con- 
Version  into  ammonium  sulphate  by  Kjeldahl's  process.    The  results 
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which  are  tabulated,  do  not  differ  much,  except  those  with  glycine 
and  hippuric  acid,  which  give  somewhat  higher  figures. 

In  most  cases,  Kjeldahl's  original  process  (use  of  potassium  perman- 
ganate) is  recommended ;  in  such  cases  where  there  is  danger  of  forma- 
tion of  piperidine  rings,  the  Gunning  modification  (use  of  potassium 
sulphate)  is  more  appropriate.  L.  de  K. 

Error  in  Estimating  Nitrogen  in  Soil.  Eilhard  A. 
MiTSCHERLiCH  and  Ernst  Merres  (Chem.  Zentr.,  1910,  ii,  495  ;  from 
Landw.  Jahrh.,  1910,  39,  345 — 367). — In  soil  sampling,  a  sample  should 
be  taken  by  means  of  a  borer  from  each  square  metre  ;  according  to  the 
soil,  the  error  will  vary  from  ±  4  to  G%.  The  error  due  to  changes 
during  the  drying  of  soils  in  the  air  can  be  avoided  by  adding  tartaric 
acid.     Soil  extracts  should  be  kept  under  carbon  dioxide. 

N.  H.  J.  M. 


Distillation 
Estimations. 


Arrangement    for 
Carl  Muller  {Chem 


Ammonia  and  Nitrogen 
Zeit.,  1910,  34,  1308).— The 
apparatus  (see  figure)  is  placed  on 
the  distilling  flask,  and  the  reducing 
agent  and  the  sodium  hydroxide 
solution  are  admitted  through  the 
funnel.  In  this  manner  there  is 
no  loss  of  ammonia  to  be  feared 
owing  to  gases  given  off,  as  these 
have  to  pass  through  the  acid  in 
the  receiver.  L.  de  K. 

Polin's  Method  for  the  Esti- 
mation of  Urinary  Ammonia 
Nitrogen.  Matthew  Steel  {J. 
Biol.  Chem.,  1910,  8,  365—379. 
Compare  Abstr.,1908,  ii,  776).— In 
urines  containing  large  quantities 
of  ammonio-magnesium  phosphate,  there  is  in  Folin's  method  an 
incomplete  decomposition  of  this  substance,  and  so  the  yield  of 
ammonia  is  too  low ;  the  error  may  exceed  50%.  Some  alkali  must  be 
added  which  will  liberate  all  the  ammonia  from  the  phosphate  but 
not  from  other  substances,  such  as  urea.  The  plan  adopted  is  to 
substitute  sodium  hydroxide  for  sodium  carbonate.  If  plenty  of 
sodium  chloride  is  added  also,  urea  and  other  substances  are  not 
decomposed.  For  the  3  grams  of  sodium  carbonate  employed  by 
Folin,  0*5  to  1  gram  of  sodium  hydroxide  plus  15  grams  of  sodium 
chloride  are  substituted.  W.  D.  H. 

Nitrometer  Appendage  Flasks.  Franz  Michel  {Chem.  Zeit., 
1910,  34,  1237). — The  H-ves.'jel  (see  figure),  which  dispenses  with  the 
use  of  the  pipettes  and  funnels,  is  used  as  follows  :  Tube  a,  which  for 
nitrogen  estimations  carries  two  marks  at  25  and  50  c.c.  respectively, 
contains  the  alkaline  hypobromite  solution.  Tube  b  also  carries  two 
luaik-!  of  5  and  10  c.c.  respectively,  and  is  intended  for  the  substance 
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their 
salt, 


to  be  tested.  The  diameters  of  the  tubes  are  so  chosen  that 
length  is  about  equal.  If  a  solid  substance,  such  as  an  ammonium 
has  to  be  tested,  a  weighed  quantity  is  placed 
in  tube  b,  and  water  is  added  up  to  the  desired 
mark.  Liquids  are  introduced  up  to  the 
desired  mark,  or  may  be  delivered  from  a 
pipette.  After  closing  the  tubes  («  with  a 
rubber  cork,  b  with  a  stopcock  tube),  the  pres- 
sure in  both  tubes  is  equalised  as  usual.  To 
start  the  reaction,  the  apparatus  is  inclined  in 
such  a  manner  that  the  liquid  from  b  gradually 
enters  a,  and  when  the  effervescence  has  ceased, 
the  liquid  is  allowed  to  again  enter  b,  and  this 
operation  is  repeated  a  few  times.  When  all  the 
liquid  is  once  more  in  tube  a,  the  apparatus  is 
placed  in  a  horizontal  position,  a  downwards,  and 
well  shaken.  In  this  manner  it  is  impossible  for 
any  liquid  to  enter  the  stopcock  tube.     L.  de  K. 


Application  of  Busch's  "Nitron"  Method 
to  tbe  Analysis  of  Chili  Saltpetre.  Leopold 
Kadlbekger  {Chem-.  Zentr.,  1910,  ii,  685,  686  ;  from  Osterr.ung. 
Zeitsch.  Zucker-Ind.  Landw.,  1910,  39,  433— 436).— Busch's  method 
(Abstr.,  1905,  ii,  282)  may  be  employed  for  estimating  the  quantity  of 
nitrate  in  Chili  saltpetre  provided  that  this  contains  not  more  than 
the  normal  amount  of  perchlorate.  If  the  salt  contains  a  large  amount 
of  perchlorate,  the  results  obtained  by  the  process  are  untrustworthy. 

W.  P.  S. 


Analysis  of  Nitrates  by  Grandval  and  Lajoux's  Method. 
Estimation  of  Nitrates  in  Water  by  a  Sulphosalicylio 
Reagent.  Hubert  Caron  and  Desire  Raquet  {Bull.  Soc.  chim., 
1910,  [iv],  7,  1021—1025,  1025— 1027).— In  the  first  paper  the 
modified  form  of  Grandval  and  Lajoux's  process  introduced  by  Perrier 
and  Farcy  (Abstr.,  1909,  ii,  344)  is  criticised,  and  in  the  second  the 
use  of  a  solution  of  salicylic  acid  in  sulphuric  acid  is  suggested  in  place 
of  phenol  dissolved  in  sulphuric  acid  as  a  colorimetric  reagent  for 
nitrates. 

It  is  stated  that  the  coefficients  of  decolorisation  quoted  by  Farcy 
(Abstr.,  1909,  ii,  616)  do  not  agree  with  those  calculated  from  the 
results  given  in  his  previous  paper  (Abstr.,  1909,  ii,  344).  Further, 
the  dry  residue  from  the  water  is  liable  to  absorb  moisture,  and  unless 
this  is  guarded  against,  diiferent  results  are  obtained  by  different 
workers  for  the  same  proportion  of  nitrates.  The  results  obtained  vary 
also  with  the  method  used  in  preparing  the  solution  of  phenol  in 
.'sulphuric  acid,  and  the  authors  recommend  the  use  of  a  reagent 
freshly  prepared  by  dissolving  1  c.c.  of  the  liquefied  phenol,  specified  in 
the  Codex  Fran^ais,  in  10  c,c.  of  sulphuric  acid. 

In  the  second  paper,  it  is  pointed  out  that  several  phenolic 
substances  dissolved  in  sulphuric  acid  give  colours  with  nitrates,  and 
a  solution  of  from  1  to  5%  of  salicylic  acid  in  sulphuric  acid  is  fcuitable 
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for  use  in  estimating  nitrates  in  water.  The  process  suggested  is  as 
follows  :  Evaporate  10  c.c.  of  the  water  to  dryness  with  1  c.c.  of  a  1% 
solution  of  sodium  salicylate  ;  add  to  the  residue  1  c.c.  of  sulphuric 
acid,  and,  after  mixing  thoroughly  for  some  minutes,  add  10  c.c 
of  water  and  10  c.c.  of  ammonia,  and  compare  the  colour  given  with 
that  furnished  by  a  known  nitrate  solution  similarly  treated.  The 
quantity,  X,  of  nitrate  in  the  water  is  given  by  the  formula : 

X==Fhlh'x  V'lV, 
where  h  and  h'  are  the  respective  heights  of  the  two  solutions  giving 
the  same  tint  in  the  colorimeter,  V  and  V  the  original  volumes  of  the 
two  solutions,  and  P  the  amount  of  nitrate  in  the  standard  solution. 

T.  A.  H. 

Estimation  of  Free  Carbon  Dioxide  in  Water.  J.  Tillmans 
and  O.  Heublein  {Zeitsch.  Nahr.  Genussm.,  1910,  20,  617 — 630). — 
Titration  with  calcium  hydroxide  solution  yields  trustworthy  results, 
provided  that  phenolphthalein  is  used  as  the  indicator.  Rosolic  acid 
is  quite  useless  for  the  purpose,  as  the  hydrogen  carbonates  of  the 
alkalis  and  alkaline  earths  exhibit  a  strongly  alkaline  reaction  towards 
this  indicator.  W.  P.  S. 

Acid  Content  of  Moor  Water.  H.  Stremme  (J.  pr.  Chem., 
1910,  [ii],  82,  519 — 520). — It  is  pointed  out  that  Endell  in  his  paper 
on  the  acidity  of  moor  waters  (Abstr.,  1910,  ii,  1005)  has  worked 
according  to  the  method  first  given  by  the  author  two  years  ago 
{Zeitsch.  prakt.  Geol,  1908,  126).  T.  S.  P. 

Separation  of  Alumina  and  Ferric  Oxide.  Philippe  Barbier 
{Bull.  Soc.  chim.,  1910,  [iv],  7,  1027— 1028).— The  material  is 
dissolved  in  the  ordinary  way,  excess  of  sodium  acetate  added,  and 
the  acids  neutralised  by  sodium  hydroxide.  A  10%  aqueous  solution 
of  sodium  hyposulphite  is  then  added  until  the  red  coloration  of  the 
liquid  just  disappears.  The  mixture  is  boiled,  when  alumina  is 
precipitated  as  a  dense  powder,  which  can  be  collected  and  weighed  as 
usual.  Iron  can  be  estimated  in  the  filtrate  by  any  of  the  ordinary 
methods,  Glucina  is  precipitated  with  the  alumina  if  present,  and 
can  be  separated  by  digesting  the  precipitate  with  ammonium  carbonate 
solution  during  thirty-six  hours,  when  the  alumina  remains  undissolved, 
and  the  glucina  can  be  recovered  quantitatively  by  prolonged 
ebullition  of  the  solution.  T.  A.  H. 


I 


Estimation  of  Manganese  in  Steel  by  the  Volhard- Wolff 
Method.  August  Kaysser  {Chem.  ZeiL,  1910,  34,  1225—1226).—  .| 
— One  gram  of  steel  is  boiled  with  25  c.c.  of  hydrochloric  acid,  ^ 
D  ri2.  When  solution  is  complete,  a  1  gram  tablet  of  compressed 
potassium  chlorate  is  added,  and  the  boiling  continued  until  the  odour 
of  chlorine  has  passed  off.  The  liquid  is  transferred  to  a  flask,  and, 
after  precipitating  the  iron  with  zinc  oxide,  avoiding  an  excess,  the 
hot  solution  is  titrated  with  potassium  permanganate  solution 
(1'9  gram  per  litre  ;  1  c.c.  =  0"1%  of  manganese  in  the  sample).  When 
dealing  with  samples  rich  in  carbon,  more  potassium  chlorate  should 
be  used.  L.  pe  K, 
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Method  of  Dissolving  Tinstone.  Adolph  Gilbert  {Zeitsch. 
dffentl.  CJiem.,  1910,  16,  441 — 442). — Natural  tinstone  is  much  more 
refractory  than  artificial  stannic  oxide  towards  fusion  with  alkali. 
If  0"5 — 1  gram"  tinstone  is  fused  with  10 — 15  grams  of  sodium 
hydroxide  in  a  silver  crucible,  a  little  finely-powdered  wood  charcoal 
being  added  (50  mg.),  a  reaction  takes  place  with  considerable  develop- 
ment of  heat,  and  solution  is  complete  in  three  to  five  minutes.  The 
heating  must  be  continued  in  order  to  burn  off  the  excess  of  carbon. 
All  the  tin  passes  into  solution  in  water,  iron  oxide  remaining 
insoluble.  It  is  desirable  to  remove  copper  and  sulphur  by  a  pre- 
liminary roasting  and  extraction  with  hydrochloric  or  nitric  acid. 
The  quantity  of  carbon  used  is  only  a  small  fraction  of  that  required 
to  reduce  the  tin  oxide. 

The  reaction  has  been  described  by  Burghardt  (Abstr.,  1890, 
1027),  but  has  remained  unnoticed  in  the  literature.  C.  H.  D. 

Precipitation  of  Vanadic  Acid  as  Silver  Vanadate  and  Estima- 
tion of  Phosphoric  and  Vanadic  Acids  in  the  Presence  of  One 
Another.  Graham  Edgar  {Amer.  Chem.  J.,  1910,  44,  467 — 472). — 
The  solution  of  the  alkali  vanadate  which  may  contain  excess  of  alkali 
carbonate,  but  no  ether  matters  precipitable  by  silver  nitrate,  is 
acidified  with  nitric  acid,  and  boiled  to  expel  carbon  dioxide.  Dilute 
sodium  hydroxide  is  then  added  to  the  boiling  solution  until  the  yellow 
liquid  turns  colourless.  An  excess  of  iV/lO-silver  nitrate  is  added,  and 
then  ammonia  to  dissolve  the  precipitate  formed,  and  the  excess  of 
ammonia  is  boiled  off  ;  a  few  fragments  of  porous  tile  should  be  added 
to  prevent  bumping.  The  silver  vanadate  is  collected  on  a  filter,  and  well 
washed,  and  then  the  excess  of  silver  is  estimated  in  the  usual  manner 
by  acidifying  the  filtrate  with  nitric  acid  and  titrating  with  N/10- 
ammonium  thiocyanate  with  ferric  nitrate  as  indicator.  One  c.c.  of 
silver  consumed  =  0-00304  gram  of  vanadic  acid. 

In  the  presence  of  phosphoric  acid,  this  is  co-precipitated  as  tri- 
silver  phosphate  with  the  vanadic  acid.  The  latter  is  then  estimated 
separately  by  dissolving  the  precipitate  in  sulphuric  acid  and  reducing 
the  vanadic  acid  by  boiling  with  sulphur  dioxide.  The  vanadium 
is  titrated  hot  with  iV/20-permanganate  and  the  phosphoric  acid  is 
found  by  an  easy  calculation.  L.  de  K. 

An  Indirect  Method  for  Estimating  Oolumbium  and  Tan- 
talum. Harry  W.  Foote  and  Ralph  W.  Langley  {Amer.  J.  Sci., 
1910,  [iv],  30,  393 — 400). — The  process  is  based  on  the  great  difference 
between  the  densities  of  the  oxides  of  columbium  (4-552)  and  tantalum 
(8-716). 

When  applied  to  the  mineral  stibiotantalite,  a  sufficiency  of  the 
sample  is  treated  with  hydrofluoric  acid,  the  solution  is  largely  diluted 
with  water,  and  the  antimony  and  bismuth  are  removed  by  means  of 
hydrogen  sulphide ;  the  precipitate  is  then  treated  further  by  the 
usual  process.  The  filtrate  is  evaporated  to  dryness,  and  the  residue 
heated  with  sulphuric  acid  to  expel  the  fluorine.  After  diluting  with 
water,  the  solution  is  made  alkaline  with  ammonia,  and  the  precipitate 
is  collected,  washed,  ignited,  and  weighed      After  heating  over  a  blast 
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lamp  for  an  hour,  the  density  of  the  mixed  oxides  is  determined  and 
their  composition  ascertained  by  referring  to  a  table.  L.  de  K. 

A  Recent  Method  for  Separating  Tantalum  andColumbium. 
Haury  W.  Foote  and  Ralph  W.  Langley  (Amer.  J.  Sci.,  1910,  [iv], 
30,  401— 402).— Weiss  and  Landecker  (Abstr.,  1909,  ii,  942)  have 
stated  that  tantalic  acid  may  be  precipitated  from  its  solution  in  sodium 
carbonate  by  means  of  a  current  of  carbon  dioxide  ;  any  colnmbic  acid 
remains  in  solution,  and  may  be  separated  by  boiling  with  sulphur 
dioxide.  The  authors,  however,  agree  with  Kose  and  with  Ostwald 
that  the  columbium  is  almost  completely  co-precipitated  with  the 
tantalum,  and  that,  therefore,  this  process  cannot  be  employed  for  their 
separation.  L.  de  K. 

Estimation  of  Both  Phenol  and  j9-Cresol  in  Urine.  Max 
Siegfried  and  R.  Zimmermann  (Biockem.  Zeitsch.,  1910,  29,  368 — 388). 
— The  method  is  based  on  two  determinations  :  (1)  the  total  amount  of 
bromine  required  to  convert  the  phenol  and  ^-cresol  in  the  liquid  into 
tribromophenol  and  tribromo-jo-cresol,  and  (2)  the  quantity  required  to 
convert  the  phenol  into  tribromophenol  and  the^cresol  into  dibromo/)- 
cresol. 

Since  6  atoms  of  bromine  are  necessary  for  the  formation  of  either 
of  the  tribromo-compounds,  whilst  that  of  dibromo-jo-cresol  only  requires 
4  atoms,  the  quantities  of  phenol  and  ^?-cresol  present  are  readily 
calculated  from  the  difference  between  the  two  determinations.  For 
the  first  estimation,  a  modification  of  Koppeschaar's  method  is 
employed.  Twenty  to  30  c.c.  of  sulphuric  acid  (1:1)  are  added  to  a 
measured  volume  of  the  liquid  contained  in  a  stoppered  flask,  and  a 
standard  solution  of  potassium  bromide  and  bromate  (0*834  gram 
KBrOg  and  2"97  grams  KBr  per  1000  c.c.)  is  run  in  from  a  burette,  the 
liquid  being  continually  agitated,  until  the  precipitate  collects  together 
into  a  mass,  and  the  liquid  becomes  coloured  distinctly  yellow.  At 
this  point,  the  volume  that  has  been  added  is  noted,  and  an  eighth 
part  of  this  volume  is  further  run  in.  The  mixture  is  then  shaken  at 
frequent  intervals  for  one  hour.  It  is  then  filtered  through  glass- 
wool  into  25  to  30  c.c.  of  5%  potassium  iodide  solution,  and  the  iodine 
liberated  titrated  with  NjlO  thiosulphate.. 

The  second  reaction  is  carried  out  with  the  same  quantity  of  the 
original  liquid,  30  c.c.  of  25%  hydrochloric  acid  are  added,  and  the 
whole  diluted  to  500  c.c.  The  volume  of  the  solution  of  potassium 
bromate  and  bromide  required  to  produce  a  yellow  coloration,  as 
previously  determined,  is  then  run  in,  the  liquid  being  gently  rotated 
throughout,  and  the  mixture  left  without  shaking  for  fifteen  minutes. 
Twenty-five  to  30  c.c.  of  5%  potassium  iodide  are  added,  and  the  flask 
left  for  one  hour  in  front  of  a  light.  The  iodine  liberated  is  titrated 
with  thiosulphate.     The  method  gives  good  results. 

A  new  iribro7no-'p-cresol  was  obtained  by  the  action  of  potassium 
bromide  and  bromate  on  /^-cresol  in  the  presence  of  hydrochloric  acid, 
and  the  subsequent  addition  of  potassium  iodide ;  it  crystallises  from 
Hcetic  acid  in  colourless  needles,  m.  p.  139°,  W.  J.  Y. 
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An  Improvement  in  Scherer's  Reaction  for  Inositol.  Ernst 
Salkowski  {Zeitsch.  physiol.  Ghem.,  1910,  69,  478 — 481). — A  trace  of 
inositol  is  dissolved  in  a  few  drops  of  nitric  acid,  a  drop  of  10%  cal- 
cium chloride  solution  added,  and  then  a  drop  of  1%  platinum  chloride 
solution ;  the  whole  is  carefully  evaporated  in  a  porcelain  capsule.  A 
red  colour  develops ;  on  the  addition  of  water  it  becomes  orange  ;  the 
red  returns  on  heating  once  more,  with  a  blue  tinge  ;  on  stronger 
heating,  it  becomes  a  dirty  green.  Performed  in  this  way,  the  reaction 
is  more  delicate,  and  the  colours  more  intense.  W.  D.  H. 

A  Simple  Method  for  the  Estimation  of  Sugar  in  Blood. 
Leonor  Michaelis  and  Peter  Rona  {Zeitsch.  physiol.  Chem.,  1910, 
69,  498).— Polemical  against  K.  Moeckel  and  E.  Frank  (Abstr.,  1910, 
ii,  1116).  W.  D.  H. 

Reischauer's  Titration  Process  for  the  Estimation  of  Diabetic 
Sugar.  Gustav  Otto  Goebel  {Apoih.  Zeit.,  1910,  25,  614— 615).— Into 
six  separate  test-tubes  are  introduced  the  usual  quantity  of  Fehling's 
solution  and  water,  and  to  each  is  added  an  increasing  amount  of  the 
urine  to  be  tested.  After  being  heated  in  the  boiling  water-bath  for 
fifteen  minutes,  they  are  cooled  rapidly,  shaking  being  avoided.  They 
.'ire  now  all  tested  for  excess  of  copper  in  the  following  manner  :  0*5 
gram  of  potassium  iodide  dissolved  in  a  little  water  is  added,  and, 
after  gentle  shaking,  5  c.c.  of  dilute  sulphuric  acid  (1  :  5).  Excess 
of  copper  will  be  noticed  by  the  formation  of  cuprous  iodide,  and 
;iLso  free  iodine,  which  may  be  recognised  by  adding  starch  solution  ;  no 
notice  should  be  taken  of  a  blue  colour  appearing  gradually. 

The  contents  of  the  tube  which  show  no  excess  of  copper  are  those 
where  about  the  right  amount  of  urine  has  been  added,  and  serve  as  a 
guide  for  a  second  trial,  when  a  little  less  urine  should  be  used. 

L.  DE  K. 

Estimation  of  Sugar  by  Safranine.  K.  A.  Hasselbalcii  and 
,].  Lindhard  (7?iocAem.  Zeitsch.,  1910,  29,  416). — The  authors,  in  reply 
to  Wender's  criticism  (Abstr.,  1910,  ii,  1116),  maintain  that  their 
safranine  method  for  the  estimation  of  sugar  (Abstr.,  1910,  ii,  905)  is 
new,  in  that  they  so  elaborated  the  details  that  the  reaction  can  be 
used  quantitatively,  and  not  merely  qualitatively.  S.  B.  S. 

Polarimetric  Estimation  of  Lactose.  H.  Droop  Richmond 
(Analyst,  1910,  35,  516 — 517). — Of  the  many  substances  which  have 
been  proposed  for  the  removal  of  proteins  previous  to  the  polarimetric 
estimation  of  lactose  in  milk,  that  most  commonly  used  is  mercuric 
nitrate,  but  the  author  finds  that  this  reagent  does  not  effect  complete 
precipitation  of  all  the  proteins  present.  If  the  filtrate  obtained  from 
milk  which  has  been  treated  with  mercuric  nftrate  is  further  treated 
with  phosphotungstic  acid,  a  somewhat  voluminous  precipitate  is 
obtained,  and  the  optical  activity  of  the  solution  is  increased.  In  the 
case  of  milk  its-elf,  the  difference  in  the  polarisation,  before  and  after 
treatment  with  phosphotungstic  acid,  is  small,  but  with  dried  milks 
and  other  milk  products  the  difference  may  amount  to  several  units 
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per  cent.  As,  however,  the  use  of  mercuric  nitrate  is  so  convenient 
and  involves  such  a  small  dilution,  the  author  recommends  that  its  use 
be  continued  in  conjunction  with  the  addition  of  phosphotungstic  acid. 
The  milk  should  be  treated  with  mercuric  nitrate  in  the  usual 
manner ;  after  the  addition  of  5%  of  phosphotungstic  acid  and  5% 
of  sulphuric  acid  (1  : 1),  the  mixture  is  filtered,  and  the  filtrate  is 
examined  in  the  polariscope.  The  readings  observed  are  multiplied 
by  M.  W.  P.  S. 

Estimation  of  Lactose  in  the  Presence  of  the  Commonly- 
occurring  Sugars.  Julian  L.  Baker  and  H.  F.  E.  Hulton 
{Analyst,  1910,  35,  512 — 514). — The  method  proposed  depends  on  the 
fact  that  brewers*  yeast  ferments  such  sugars  as  dextrose,  invert  sugar, 
maltose,  and  sucrose,  whilst  lactose  is  not  affected.  The  estimation 
is  carried  out  by  ad(^ing  about  0"5  gram  of  washed  brewers'  yeast 
to  100  c.c.  of  a  2 — 3%  solution  of  the  mixed  sugars,  allowing  fermenta- 
tion to  proceed  for  seventy  hours  at  a  temperature  of  27°,  then  filter- 
ing and  boiling  the  solution,  and  determining  its  copper-reducing 
power.  If  the  sugar  solution  is  non-nitrogenous,  a  small  quantity 
of  sterile  yeast  water  or  asparagine  may  be  added.  Lactose  alone 
appears  to  be  slightly  attacked  by  the  yeast,  results  of  experiments 
showing  that  from  90 — 95%  of  the  quantity  present  is  found  at 
the  end  of  the  fermentation  process,  but  in  the  presence  of  other 
sugars  the  loss  of  lactose  is  much  less.  The  fermentation  must  not 
be  prolonged  for  more  than  seventy-two  hours,  as  after  this  period  of 
time  bacteria  develop,  the  solution  becomes  acid  in  reaction,  and  the 
lactose  diminishes  rapidly.  The  process  is  particularly  suitable  for  the 
estimation  of  lactose  in  the  presence  of  flour,  for  instance,  in  infants' 
and  invalids'  foods ;  when  sucrose  is  also  present,  it  is  advisable  to 
invert  this  sugar  with  invertase  or  citric  acid,  before  proceeding  with 
the  estimation  of  the  lactose.  The  method  is  not,  however,  applicable 
in  the  case  of  foods,  etc.,  containing  commercial  sugars,  such  as  dextrin- 
maltose,  glucose,  and  the  like,  as  these,  even  after  fermentation  in  the 
presence  of  diastase,  leave  a  residue  which  reduces  Fehling's  solution. 

W.  P.  S. 

Estimation  of  Lactose  in  Milk.  Vitoux  (Ann.  Falsi/.,  1910, 
3,  471 — 472). — It  is  shown  that  the  process  described  by  Deniges 
(treatment  of  the  milk  with  sodium  metaphosphate  and  hydrochloric 
acid,  filtering,  and  determining  the  cupric  reducing  power  of  the 
filtrate)  yields  results  which  agree  closely  with  those  obtained  by  the 
official  (French)  method  of  estimating  lactose  in  milk.  The  latter 
method  is,  however,  to  be  preferred  for  the  analysis  of  milks  which 
have  been  preserved  by  the  addition  of  dichromate,  as  the  end-point 
of  the  titration  with  Fehling's  solution  is  not  obscured.         W.  P.  S. 

New  Method  for  the  Quantitative  Estimation  of  Sucrose  in 
the  Presence  of  other  Sugars.  Adolf  Jolles  {Zeilsch.  Nahr. 
Genussm.,  1910,  20,  631— 638).— The  method  is  based  on  the  fact  that 
sugars,  such  as  arabinose,  rhamnose,  dextrose,  Igevulose,  galactose, 
mannose,  invert  sugar,   maltose,  and  lactose,  are  rendered  optically 
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inactive  when  heated  in  dilute  alkaline  solution,  whilst  sucrose  remains 
unaffected.  The  reaction  to  some  extent  depends  on  the  concentration 
of  the  sugar  and  alkali ;  for  instance,  a  1%  dextrose  solution  containing 
sufficient  sodium  hydroxide  to  render  the  alkalinity  of  the  whole 
approximately  ^/lOO  becomes  optically  inactive  after  being  heated  at 
[.  a  temperature  of  37°  for  twenty-four  hours.  The  solution,  however, 
then  becomes  acid  in  reaction,  and  to  avoid  this,  it  is  recommended 
that  the  solution  have  an  alkalinity  approximately  A"/ 10  and  contain 
not  more  than  2%  of  the  above-mentioned  sugars;  the  quantity  of 
sucrose  present  does  not  matter.  Instead  of  heating  at  37°  for  twenty- 
four  hours,  the  mixture  may  be  boiled  in  a  reflux  apparatus  or 
heated  in  a  closed  flask  in  a  boiling- water  bath  for  thirty  minutes,  but 
the  lower  temperature  is  to  be  preferred,  as  the  solution  becomes  less 
darkly  coloured.  As  applied  to  the  estimation  of  sucrose  in  wine,  con- 
densed milk,  etc.,  the  details  of  the  process  are  as  follows  :  A  definite 
quantity  of  the  sample  is  neutralised,  clarified  by  the  addition  of  lead 
acetate,  filtered,  and  the  excess  of  lead  removed  from  the  filtrate  by 
means  of  sodium  phosphate.  After  removing  the  lead  phosphate  by 
filtration,  an  aliquot  portion  of  the  filtrate  is  treated  with  a  suflicient 
quantity  of  sodium  hydroxide  solution  to  render  the  alkalinity  of  the 
solution  equivalent  to  iV/10,  and  the  mixture  is  then  heated  as 
described.  After  cooling,  the  solution  is  examined  in  the  polariscope  ; 
any  rotation  observed  is  due  solely  to  sucrose,  and  the  quantity  of  the 
latter  in  the  sample  is  then  calculated.  The  results  obtained  by  the 
process  agree  closely  with  those  yielded  by  the  ordinary  polarimetric 
method  of  estimating  sucrose.  W.  P.  S. 

A  Modification  of  the  Furfuraldehyde  Method  of  Estimating 
Pentosans.  K.  H.  Boddener  and  Bernhard  Tollens  (/.  Landw., 
1910,  58,  232 — 237). — It  is  usual  to  estimate  pentosans  by  distilling 
with  hydrochloric  acid,  collecting  the  furfuraldehyde  formed,  and  then 
converting  this  into  a  weighable  substance  by  precipitating  with  phloro- 
glucinol  in  the  cold,  leaving  the  mixture  for  sixteen  to  twenty  hours. 
The  authors  find  that  precipitation  is  practically  complete  in  a  much 
shorter  time  if  the  mixture  is  heated  to  80 — 85°,  and  then  allowed  to 
cool  for  one  and  a-half  to  two  hours;  bluish-green  flocks  are  thus 
formed,  which  are  readily  filtered  and  washed.  The  phloroglucide  is 
not  the  same  as  is  obtained  in  the  cold,  the  reaction  being  CgH^Og  + 
CgHgOg  =  C11H4O2  +  SHgO,  whilst  in  the  cold  the  products  are 
Cj^HgOg-J-  2H2O.     The  necessary  tables  are  given  for  the  conversion. 

The  modification  is  not  suitable  if  it  is  desired  to  estimate  the  methyl- 
pentosans  separately ;  further  (this  vol.,  ii,  63),  it  does  not  give  identical 
results  with  the  older  method,  but  the  differences  are  only  small.  Its 
great  value  is  the  considerable  saving  of  time  it  effects.        E.  J.  R. 

Estimation  of  Starch.  Friedrich  Schubert  {Chem.  Zentr., 
1910,  ii,  688—689;  from  Osterr.-ung  ZeitscL  Zucker-Ind.  Landw., 
1910,  39,  411 — 422). — The  author  discusses  the  more  important 
processes  which  have  been  proposed  for  the  estimation  of  starch,  and 
describes  the  following  modification  of  Lintner's  process  for  the 
estimation    of  starch  in  barley  (Abstr.,   1907,  ii,  823):    A   weighed 
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quantity  of  the  barley  is  rubbed  down  witii  25  c.c.  of  a  1%  phospho- 
tungstic  acid  solution,  75  c.c.  of  hydrochloric  acid  are  then  added,  and, 
after  the  lapse  of  thirty  minutes,  the  solution  is  poured  through  a 
filter.  As  exactly  100  c.c.  of  reagents  have  been  added  to  the  barley, 
there  is  no  need  to  dilute  the  mixture  to  any  definite  volume,  but  the 
optical  rotation  of  the  filtrate  must  be  corrected  for  the  quantity  of 
water  present  in  the  barley  and  for  the  volume  of  the  dissolved 
starch.     One  gram  of  pure  starch  occupies  a  volume  of  0-49  c.c. 

W.  P.  S. 

Estimation  of  Acetaldehyde  by  means  of  Pyrrole  and 
Application  of  this  Method  to  the  Estimation  of  Lactic  Acid. 
W.  SoBOLEWA  and  J.  Zalewski  {Zeitsch.  physiol.  Chem.,  1910,  69, 
441 — 451). — Into  a  number  of  test-tubes  is  placed  the  reagent,  consist- 
ing of  5  c.c.  of  aqueous  pyrrole  and  10  c.c.  of  2*2%  hydrochloric 
acid.  Into  each  of  the  tubes  is  introduced  an  increasing  volume  of 
acetaldehyde  solution  of  known  strength  (about  0*25  gram  per  litre), 
and  after  half  an  hour  the  minimum  quantity  of  acetaldehyde  required 
to  produce  an  opalescence  is  ascertained.  This  then  serves  as  a  measure 
for  the  estimation  of  the  concentration  of  acetaldehyde  solutions. 

On  boiling  a  lactate  with  dilute  sulphuric  acid  in  a  current  of  air 
and  cautiously  adding  potassium  permanganate,  80 — 92%  of  the  lactic 
acid  is  obtained  as  acetaldehyde,  which  may  then  be  estimated  by  the 
pyrrole  method:  L.  db  K. 

Titanium  Chloride  in  Volumetric  Analysis.  IV.  Esti- 
mation of  Quinones.  Edmund  Knecht  and  Eva  Hibbert 
{Beo'.f  1910,  43,  3455 — 3457). — Quinones  are  reduced  by  titanium 
chloride  in  the  cold.  To  the  solution  of  the  quinone  in  cold  water 
is  added  an  excess  of  the  titanium  trichloride,  and  the  excess  of  the 
latter  determined  by  titration  with  iron  alum,  using  potassium  thio- 
cyanate  as  indicator.  The  titration  of  the  quinone  may  also  be  carried 
out  directly  with  the  titanium  chloride,  using  methylene-blue  as  an 
indicator ;  the  quinone  is  quantitatively  reduced  before  the  methylene- 
blue  enters  into  reaction  and  is  decolorised. 

Analytical  results  are  given  with  ^-benzoquinone,  toluquinone,  and 
/i?-naphthaquinone. 

In  a  footnote  it  is  pointed  out  that  methylene-blue  may  be  used  as 
an  indicator  instead  of  potassium  thiocyanate  in  the  titration  of  ferric 
salts.  T.  S.  P. 

Acids  in  Tan  Liquors.  Heney  R.  Pkocter  and  A.  Seymour- 
Jones  (J.  Soc.  CJiem.  Ind.,  1910,  29,  1354— 1362).— The  estimation 
of  the  acids  present  in  tan  liquors  is  of  technical  importance,  since 
these  substances  act  on  hide  in  such  a  way  as  to  facilitate  the  absorp- 
tion of  tannin.  Such  action  is  confined  to  the  relatively  strong  acids, 
and  is  not  exhibited  by  weak  acids,  such  as  the  phenols,  and  for  that 
reason  the  method  of  estimation  must  discriminate  between  the  two 
classes.  Many  methods  have  been  devised  for  this  purpose,  and  in  the 
present  investigation  the  best  known  of  them  have  been  examined, 
and  the  results  obtained  are  discussed  and  criticised. 
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Among  the  methods  available,  the  discrimination  referred  to  above  is 
effected  in  one  of  two  ways,  (a)  the  tannins  and  other  weak  acids  are 
removed  by  precipitation  with  gelatin,  hide  powder,  or  some  similar 
agent,  and  the  acids  in  the  filtrate  estimated  by  titration  with  standard 
alkali,  using  a  suitable  indicator,  or  (b)  liquors  are  titrated  directly 
with  standard  alkali  in  presence  of  an  indicator,  which  will  react 
with  the  stronger  acids  only.  A  special  case  of  class  (a)  is  the 
"lime-water"  method,  which  depends  on  the  fact  that  lime  forms 
soluble  salts  with  the  stronger  acids,  and  insoluble  salts  with  the 
tannins,  phenolic  matters,  etc.,  the  formation  of  a  definite  faint  tur- 
bidity being  taken  as  the  end-point.  The  general  objections  to 
methods  of  class  (a)  are  (1)  co-precipitation  of  stronger  acids,  and 
(2)  undue  dilution  of  the  liquors.  Methods  of  class  (b)  present  as 
chief  difficulty  the  selection  of  a  suitable  indicator.  The  authors  think 
that  the  best  results  are  obtainable  with  methods  of  group  (b),  and  tliey 
are  now  engaged  in  the  investigation  of  suitable  indicators.  The  most 
promising  results  were  obtained  with  Congo-red  (10 ~^),  methyl-orange 
(10-'),  hsematein  (lO"!  to  lO'i^),  and  fluorescein  (10"^  to  10"').  The 
figures  given  in  brackets  after  the  name  of  each  indicator  represent 
the  concentration  of  hydrogen  ions  at  which  colour  change  occurs. 

T.  A.  H. 

Separation  of  Saturated  Patty  Acids  (Palmitic  and  Stearic) 
from  Oleic  Acid.  Pietro  Falciola  {Gazzetta,  1910, 40,  ii,  217—229). 
— See  this  vol.,  i,  5. 

Estimation  of  Total  Tartaric  Acid  by  the  Goldenberg 
Process.  Charles  Ordonneau  {Bull.  Soc.  chim.,  1910,  [iv],  7, 
1034 — 1041). — In  order  to  ascertain  the  effects  on  the  analytical 
results  obtained  by  the  Goldenberg  method  for  the  examination  of 
factory  and  commei'cial  tartaric  products  of  impurities  likely  to  occur 
in  such  materials,  the  author  has  applied  the  1907  modification  of  that 
process  (Abstr.,  1908,  ii,  237)  to  potassium  hydrogen  tartrate  contain- 
ing known  amounts  of  various  impurities. 

With  calcium  tartrate  alone  the  results  are  3"53%  too  low  when 
phenolphthalein  is  used  as  indicator,  and  3*60%  for  litmus,  whilst 
with  potassium  hydrogen  tartrate  containing  5  and  10%  of  calcium 
tartrate,  the  corresponding  losses  are  2*24  and  2'39%  for  litmus  and 
1"25  and  1'34%  respectively  for  phenolphthalein,  but  these  losses  are 
somewhat  reduced  by  the  presence  of  alumina,  although  the  loss  due 
to  the  presence  of  5%  of  the  latter  alone  is  19 '35%  for  litmus  and 
8  80%  for  phenolphthalein.  Similar  errors  are  caused  by  ferrous, 
ferric,  and  aluminium  phosphates.  The  errors  caused  by  these  and 
other  substances  are  tabulated  in  the  original.  In  general,  the  losses 
are  about  twice  as  great  for  litmus  as  for  phenolphthalein,  and  an 
approximation  to  the  correct  figure  may  be  got  as  a  rule  by  adding  to 
the  result  obtained  with  phenolphthalein  the  difference  between  this 
result  and  that  furnished  by  the  use  of  litmus  as  an  indicator,  although 
a  further  correction  is  needed  in  some  cases.  Phenolphthalein  may  be 
used  in  all  cases  in  place  of  litmus  if  the  titration  is  carried  out  at  50°, 
after  boiling  and  cooling  the  liquid.     Certain  of  the  chatjge&  suggested 
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by  the  author  have  been  made  in  the  most  recent  form  of  the  Golden- 
berg  process,  adopted  by  the  London  Cougress  of  Applied  Chemistry 
(Abstr.,  1910,  ii,  758).  T.  A.  H. 

Detection  of  Hydrocyanic  Acid  in  an  Exhumed  Corpse  and 
the  Stability"  of  Hydrocyanic  Acid  in  Presence  of  Putrefying 
Matter.  Wiliielm  Autenrieth  {Ber.  pharrn.  Ges.,  1910,  20, 
432 — 446). — It  is  generally  assumed  that  hydrocyanic  acid  disappears 
rapidly  in  animal  organisms  by  (1)  combination  with  dextrose  in  the 
blood  ;  (2)  interaction  with  proteins  ;  (3)  hydrolysis  to  formic  acid,  or 
(4),  according  to  Ganassini  (Abstr.,  1904,  ii,  758),  conversion  into 
xanthine  derivatives.  The  detection  of  the  acid  in  a  child's  corpse 
which  had  been  exhumed  after  forty-three  days  lead  the  author  to 
investigate  the  stability  of  hydrocyanic  acid  in  presence  of  decomposing 
matter  of  various  kinds,  when  it  was  found  that,  although  the  acid 
disappears,  it  does  so  comparatively  slowly. 

In  a  mixture  of  pig's  stomach,  intestine,  and  pancreas  (50  grams) 
with  bitter  almond  water  (50  grams)  and  water  (200  c.c),  hydrocyanic 
acid  could  still  be  detected  by  the  Prussian  blue,  guaiacum,  or 
thiocyanate  tests  after  forty- five  days,  and  this  was  also  the  case  when 
dilute  potassium  cyanide  solution  was  substituted  for  bitter  almond 
water.  When  the  quantity  of  acid  initially  present  was  reduced 
to  1  in  15,000  it  could  still  be  detected  after  thirty-six  days.  One  part 
of  the  acid  in  10,000  of  cow's  blood  could  still  be  detected  by  the 
Prussian  blue  reaction  after  forty -eight  days. 

In  a  series  of  quantitative  experiments,  an  aliquot  part  of  the 
mixture  was  distilled  after  twenty  and  also  after  sixty  days,  and  the 
acid  estimated  by  Liebig's  method.  The  percentages  of  the  acid 
originally  present,  found  after  twenty  day.«,  varied  from  47*7  to  87'5, 
and  after  sixty  days  from  41  "4  to  63'3.  No  evidence  of  more  rapid 
disappearance  of  the  acid  in  presence  of  dextrose  or  proteins  could  be 
obtained,  and  in  this  respect  the  behaviour  of  the  acid  seems  to  be 
different  in  the  dead  and  living  organism,  probably  because  active 
enzymes  are  present  in  the  latter  case.  T.  A.  H. 

Influence  of  the  Alkalinity  of  the  Wash-Water  on  the 
Percentage  of  Water  in  Butter.  W.  Meyeringh  {Chem.  Weeklad, 
1910,  7,  951 — 953). — Butter  washed  with  acidified  water  appears 
to  have  a  lower  percentage  of  fat  than  that  washed  with  alkaline 
water.  A.  J,  W. 

Reactions  of  Cyclic  Amines.  F.  Lavilla  Llorens  (Anal.  Fis. 
Quim.,  1910,  8,  127 — 132). — The  following  bases  give  characteristic 
colorations  when  oxidising  agents,  such  as  potassium  permanganate, 
potassium  ferricyanide,  potassium  or  ammonium  persulphate,  are  added 
to  their  solutions  in  dilute  acid.  Potassium  permanganate  is  the  best 
reagent  to  use,  a  few  drops  of  a  0"2%  solution  developing  a  coloration 
rapidly. 

Aniline  :  greyish  colour,  initially,  then  more  or  less  reddish-violet 
tinge,  which  changes  to  a  characteristic  blue  ;  this,  after  a  long  time, 
takes  on  a  greenish  hue. 
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Methylaniline  gives  the  same  indications  as  aniline. 

o-Toluidine :  in  absence  of  much  free  acid,  a  characteristic  blue 
coloration,  distinct  from  that  of  aniline  ;  in  presence  of  an  increasing 
proportion  of  hydrochloric  acid,  the  colour  changes  to  bluish-green  or 
yellowish-grey.  With  acetic  acid,  even  in  concentrated  solution,  only 
the  blue  shade  appears.  The  coloration  given  by  aniline  is  nearly 
independent  of  the  amount  of  free  acid,  but  with  the  toluidines  and 
the  following  bases  it  varies  greatly  according  to  the  concentration  of 
the  acid. 

Td-Toluidine  :  initially  reddish  coloration,  changing  to  blue. 

■g-Toluidine  :  final  coloration,  red. 

o-\-Xylidine  :  red  colour,  slightly  violet  in  shade. 

va.-i-Xylidine  :  red  colour,  more  violet  than  with  o-4-xylidine. 

'p-Xylidine :  red  colour. 

a-Naphthylamine  :  blue  coloration  ;  ^-naphthylamine  :  greenish-grey 
coloration,  only  faint.  W.  A.  D. 

Estimation  of  Urea.  Stanley  R.  Benedict  {J.  Biol.  Chem., 
1910,  8,  405 — 421). — The  Folin  method  yields  traces  of  ammonia 
nitrogen  from  creatinine,  rather  more  from  uric  acid,  and  allantoin 
yields  all  its  nitrogen.  The  method  recommended  is  to  add  to  the 
urine,  potassium  hydrogen  sulphate,  zinc  sulphate,  a  piece  of  paraffin, 
and  a  little  powdered  pumice.  The  mixture  is  boiled  to  dryness,  and 
then  placed  in  a  sulphuric  acid  bath  at  162 — 165"  for  an  hour.  The 
contents  are  then  washed  with  water  into  a  distilling  flask,  sodium 
hydroxide  added,  and  distillation  continued  for  forty  minutes  with 
standard  acid.  The  residual  acid  is  then  titrated,  and  the  urea 
nitrogen  calculated.  W.  D.  H. 

New  Reactions  of  Morphine.  Geckoes  Deniges  (Compt.  rend., 
1910,  151,  1062 — 1063). — Ten  c.c.  of  a  solution  of  morphine  or  one  of 
its  salts  (minimum  concentration  0*03  gram  per  litre)  are  treated  with 
1  c.c.  of  hydrogen  peroxide  (5 — 12  vols.)  and  1  c.c.  of  ammonia. 
After  shaking,  one  drop  of  a  solution  of  copper  sulphate  containing 
1 — i%  of  the  crystallised  salt  is  added.  On  shaking  again,  the  liquid 
develops  a  colour,  varying  from  rose-pink  to  intense  red,  according  to 
the  amount  of  morphine  present. 

Sparingly  soluble  morphine  salts  should  be  dissolved  in  a  few  drops 
of  hydrochloric  acid  before  dilution.  The  reaction  gives  positive 
results  with  certain  morphine  derivatives,  such  as  apomorphine  or 
heroine,  but  not  with  codeine,  thebaine,  papaverine,  narceine,  or 
narcotine.  It  has  the  advantage  of  being  applicable  to  solutions 
containing  organic  matter,  such  as  sugar,  and  to  plant  extracts. 

W.  O.  W. 

Volumetric  Estimation  of  Quinine  in  Drugs,  etc.  Julius 
K A.1Z  {Ber.  Deut.  pharm.  Ges.,  1910,  20,  316 — 329). — In  the  method 
described,  the  quinine  (or  cinchona  alkaloids)  is  converted  into  its 
hydrogen  salt  by  evaporating  its  alcoholic  solution  with  an  excess  of 
hydrochloric  acid ;  sodium  chloride  is  added  to  aid  the  evaporation  of 
the  excess  of  the  acid,  and  the  quinine  hydrochloride  is  then  titrated 
with  alcoholic  potassium  hydroxide  solution,  u.sing  Poinier'a  Blue  as 
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indicator.  The  details  of  the  process  as  applied  to  the  estimation  of 
quinine  alkaloids  in  cinchona  bark  are  as  follows  :  6  grams  of  the 
dry  and  powdered  bark  are  shaken  for  thirty  minutes  with  15  grams 
of  chloroform  and  5  grams  of  5%  sodium  hydroxide  solution  ;  1  gram 
of  magnesia  and  45  grams  of  ether  are  then  added,  and  the  mix- 
ture is  poured  on  a  filter.  Forty  grams  of  the  filtrate  are  evapor- 
ated to  a  volume  of  about  1  c.c,  and  the  residue  is  rinsed  into  a 
porcelain  basin  with  alcohol;  after  the  addition  of  10  drops  of  hydro- 
chloric acid  and  0*25  gram  of  sodium  chloride,  the  mixture  is  evapor- 
ated to  dryness.  The  residue,  after  being  dried  for  fifteen  minutes  in 
the  water-oven,  is  dissolved  in  alcohol,  5  drops  of  a  0  2%  Poirrier's 
blue  solution  are  added,  and  the  solution  is  titrated  with  iV^/10-alcoholic 
potassium  hydroxide  solution.  Each  c.c,  of  the  latter  solution  is 
equivalent  to  0-0162  gram  of  quinine.  W.  P.  S. 

Caution  as  to  Testing  for  "  Saccharin  "  in  Sweetened  Poods 
and  Beverages.  Ezio  Comanducci  {Boll.  chim.  farm.,  1910,  49, 
791). — When  solutions  of  dextrose  and  bucrose  were  extracted  with  a 
mixture  of  equal  volumes  of  light  petroleum  and  ether,  it  was  found  that 
the  residue  after  distilling  off  the  ethereal  liquid  yielded,  on  heating 
with  resorcinol  and  sulphuric  acid  and  subsequently  treating  with 
alkali  and  water,  a  fluorescent  solution,  the  production  of  which  has 
been  regarded  as  a  test  for  "  saccharin."  If  the  ethereal  extract  is 
washed  with  water  three  or  four  times,  however,  the  residue  obtained 
no  longer  shows  this  reaction,  whilst  '*  saccharin "  would  not  be 
removed  by  such  treatment.  E,.  V.  S. 

A  Sensitive  Reaction  for  Scatole.  Takaoki  Sasaki  {Biochem. 
Zeilsch.,  1910,  29,  395). — In  the  reaction  already  described  (Abstr., 
1910,  ii,  166)  the  iron  salt  concentration  should  not  be  too  great. 
A  convenient  reagent  is  obtained  by  adding  one  drop  of  a  1%  ferric 
sulphate  solution  to  100  c.c.  of  iron-free  concentrated  sulphuric  acid. 
The  methyl  alcohol  employed  must  be  perfectly  free  from  aldehydes. 

S.  B.  S. 

lodometric  Estimation  of  Antipyrine  in  Migrainine.  C. 
Sleeswyk  {Pharm.  Weekblad,  1910,  47,  1282).— "  Migrainine"  is 
prepared  by  dissolving  90  parts  of  antipyrine,  9  parts  of  caffeine,  and 
1  part  of  citric  acid  in  water,  and  evaporating  the  solution  to  dryness 
on  the  water-bath.  In  order  to  test  the  commercial  product,  the 
author  uses  the  iodometric  method,  originally  proposed  by  Bougault, 
and  since  modified  by  Zernik,  with  a  further  modification. 

1*351  Gram  of  iodine,  2*5  grams  of  mercuric  chloride,  and  1*1  gram 
of  the  sample  are  each  dissolved  in  200  c.c.  of  95%  alcohol;  20  c.c. 
of  the  migrainine  are  then  mixed  with  20  c.c.  of  the  mercuric  chloride, 
and  the  iodine  is  run  in  until  the  liquid  turns  yellow  ;  1  c.c.  of  iodine  = 
0*005  gram  of  antipyrine.  It  is  as  well  to  check  the  iodine  by  means 
of  pure  antipyrine.  The  migrainine  may  also  be  dissolved  in  water 
instead  of  alcohol.  The  titration  should  be  repeated,  the  bulk  of  the 
iodine  being  added  at  once,  and  the  last  drops  more  carefully  ;  the  end- 
point  is  then  very  distinct.  L.  de  K. 
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Recalculation  of  Atomic  Refractions.  Fritz  Eisenlohr 
{Zeitsch.  physikal.  Cfiein.,  1910,  75,  585 — 607). — As  certain  factors, 
for  example,  optical  exaltation,  were  not  sufficiently  taken  into 
account  in  the  older  tables  of  atomic  refractivities,  the  author  has 
recalculated  the  refraction  for  the  ^^j  ^,  ^/s,  and  Ily  lines,  and  the 
dispersions,  Zf^  -  Ha.  and  Hy  —  Ha,  for  a  large  number  of  non-aromatic 
compounds,  and  from  the  results  the  atomic  refractions  and  dispersions 
given  in  the  accompanying  table  have  been  calculated.  The  experi- 
mental data  is  due  mainly  to  Briihl  and  to  Landolt,  and  has  been 
amplified  by  the  author.  On  the  basis  of  the  new  data,  benzene  is  found 
to  show  no  optical  anomaly. 


Atomic  Refractions. 


Ha.. 


D. 


Hg. 


H^—IIa.     E'y—Ea 


CHj  group 4 

Carbon 2 

Hydrogen   1 

Oxygen  (in  00  group)  ...  2 

,,       (in  ethers)    1 

,,       (in  OH  group)...  1 

Chlorine 5 

Bromine 8 

Iodine 13 

Ethylene  linking  1 

Acetylene      ,,       2 


■598 

4-618 

4-668 

4-710 

0- 

•413 

2-418 

2^438 

2-466 

0- 

•092 

1-100 

1^115 

1-112 

o-( 

•189 

2-211 

2-247 

2-267 

0- 

•639 

1^643 

1-649 

1-662 

0- 

•522 

1^525 

1-531 

1-541 

0- 

•933 

5^967 

6-043 

6-101 

0- 

•803 

8^865 

8-999 

9-152 

0- 

•757 

13^900 

14-224 

14-521 

0- 

•686 

1^733 

1-824 

1-893 

0- 

•328 

2^398 

2-506 

2-538 

0- 

-071 
-025 
-023 
-057 
-012 
-006 
-107 
-211 
•482 
-138 
-139 


0-113 
0-056 
0-0-29 
0-078 
0-019 
0-015 
0-168 
0-340 
0-775 
0-200 
0-171 

G.  S. 


Refraction  and  Magnetic  Double  Refraction  of  Solutions  of 
the  Rare  Earths.  G.  J.  Elias  {Ber.  Deut.  physikal.  Ges.,  1910,  12, 
955 — 962.  Compare  Abstr.,  1908,  ii,  549). — The  refractive  index  of  an 
aqueous  solution  of  neodymium  nitrate  has  been  measured  for  wave- 
lengths in  the  neighbourhood  of  the  yellow  absorption  band.  The 
data  indicate  the  occurrence  of  slightly  anomalous  dispersion  in  this 
region. 

Preliminary  observations  of  the  double  refraction  produced  by  a 
solution  of  erbium  nitrate  in  a  transverse  magnetic  field  are  also 
recorded.  The  double  refraction  increases  with  the  intensity  of  the 
magnetic  field. ;  it  is  greater  for  blue  than  for  yellow  light,  and  appears 
to  be  somewhat  anomalous  in  the  immediate  neighbourhood  of  the 
absorption  bands.  No  magnetic  double  refraction  could  be  detected 
in  solutions  of  neodymium  nitrate,  manganous  nitrate,  or  ferric 
chloride. 

The  double  refraction  phenomena  are  examined  theoretically. 

H.  M.  D. 

The  Sequence  of  Chemical  Forms  in  Stellar  Spectra.  Sir 
Norman  Lockyer  {Proc.  Roy.  Soc,  1910,  A,  84,  426— 432).— A  brief 
account  is  given  of  recent  work  on  the  classification  of  stars  on  the 
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basis  of  spectroscopic  observations  and  the  influence  of  temperature  on 
the  spectra  of  "  chemical  forms  "  characterised  by  special  molecular  or 
corpuscular  groupings.  H.  M.  D. 

The  Emission  and  Absorption  of  Luminous  Gases  from 
Experiments  with  Continuous  Currents  of  High  Intensity. 
WiLHELM  JuNGJOHANN  {Zeitsck.  wiss.  Photoche^n.,  1910,  9,  84 — 103, 
105 — 129,  141 — 168). — The  intensity  of  the  emission  spectra  obtained 
from  nitrogen,  hydrogen,  carbon  monoxide,  and  oxygen  when  subjected 
to  continuous  currents  in  Wehnelfc  tubes  has  been  measured  for 
currents  of  varying  intensity.  In  the  case  of  nitrogen  and  hydrogen 
the  absorption  was  also  investigated. 

The  data  for  nitrogen  show  that  the  intensity  of  the  first  group  of 
bands  is  proportional  to  the  current  density  between  1*4  and 
12*7  amperes  per  square  cm.  ;  on  the  other  hand,  that  of  the 
second  group  of  bands  increases  more  rapidly  than  the  current  density 
or  the  energy  consumption. 

»  In  the  case  of  hydrogen,  the  variations  of  intensity  of  the  spectrum 
do  not  appear  to  be  related  in  any  simple  way  with  the  current  density 
or  the  energy  consumption,  and  the  lines  of  the  first  subsidiary  series 
behave  differently  according  to  the  pressure  of  the  gas  in  the 
discharge  tube. 

The  intensity  of  the  red  and  green  bands  of  carbon  monoxide 
increases  in  a  linear  manner  with  the  current  density,  that  of  the  blue 
bands  more  rapidly.  With  increasing  current  intensity  the  energy 
maximum  is  displaced  in  the  direction  of  smaller  wave-lengths. 

The  conclusion  drawn  from  these  observations  is  that  the  changes  in 
the  energy  of  the  radiation  from  a  luminous  gas  cannot  be  accounted  for 
in  a  simple  manner  by  the  changes  in  the  intensity  of  the  current,  or 
by  the  variations  in  the  energy  consumption,  or  yet  by  the  corresponding 
changes  in  temperature.  H.  M.  D. 

The  Resonance  Spectra  of  Iodine.  Robert  W.  Wood  {Physikal. 
Zeitsch.,  1910,  11,  1195 — 1196  *). — Resonance  spectra,  similar  to  those 
investigated  previously  in  the  case  of  sodium  vapour,  are  obtained 
quite  readily  when  a  large  evacuated  bulb  containing  a  small  quantity 
of  iodine  is  subjected  to  the  influence  of  white  or  mono-chromatic  light. 
When  the  fluorescence  is  excited  by  white  light,  its  colour  is  yellowish- 
green,  but  a  reddish-yellow  fluorescence  is  obtained  when  the  rays  from 
a  mercury  lamp  are  used  as  the  exciting  agent.  Spectroscopic 
examination  of  the  fluorescent  light  of  iodine  acted  on  by  the 
mercury  rays  has  shown  that  the  spectrum  consists  of  a  series  of 
isolated  lines  separated  from  one  another  by  intervals  of  about  65 — 70 
Angstrom  units.  The  investigation  of  the  resonance  phenomena  can 
be  carried  out  much  more  easily  in  the  case  of  iodine  as  compared 
with  sodium,  for  the  fluorescence  effects  are  developed  by  iodine  vapour 
at  the  ordinary  temperature.  H.  M.  D. 

The  Glow  Discharge  in  Rubidium  and  Caesium  Vapours. 
Georg  Gehlhoff  {Per.  Beut.  physikal.  Ges.,  1910,  12,  963—969). — 
The  phenomena  accompanying  electrical  discharge  through  rubidium 

*  and  Phil.  Mag.,  1911,  [vi],  21,  261—265. 
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and  cfesium  vapour  have  been  examined  in  a  similar  way  to  that 
described  previously  in  the  case  of  sodium  and  potassium  (Abstr., 
1910,  ii,  679).  Discharge  commences  through  rubidium  vapour  at 
about  120°,  and  through  caesium  at  60 — 70°.  In  both  cases  the 
negative  glow  is  at  first  yellowish-green  in  colour,  but  at  a  higher 
temperature  rubidium  exhibits  a  bluish- violet,  and  csesium  a  sky-blue, 
colour.  The  nature  of  the  emission  spectra  of  the  negative  and 
positive  glow,  and  the  effect  of  the  admission  of  small  quantities  of 
hydrogen,  nitrogen,  and  air  are  described  in  detail  (compare  following 
abstract).  ^  H.  M.  D. 

The  Emission  of  the  Series  and  Fundamental  Spectra  in 
the  Glow  Discharge  of  the  Alkali  Metal  Vapours.  Georg 
Gehlhoff  {Ber.  Daut.  physikal.  Ges.,  1910,  12,  970— 974).— The 
author  compares  the  glow  discharge  emission  spectra  of  sodium, 
potassium,  rubidium  and  caesium.  All  four  metals  show  the  lines  of 
the  principal  and  subsidiary  series  in  the  spectrum  of  the  anodic  glow 
light,  although  it  is  probable  that  the  principal  lines  in  the  spectra  of 
potassium,  rubidium,  and  caesium  are  due  to  the  surrounding  positive 
sheath.  In  the  case  of  sodium,  the  spectrum  of  this  positive  column 
of  light  contains  only  the  principal  series  of  lines ;  in  the  case  of  the 
three  other  metals,  both  principal  and  subsidiary  series  ai-e  observed, 
although  the  secondary  series  is  very  faint  for  potassium.  The 
negative  glow  spectrum  of  sodium  shows  the  principal  and  subsidiary 
serie.«,  whereas  the  corresponding  spectra  for  the  three  other  metals 
exhibit  the  secondary  series  lines  and  the  fundamental  spectrum. 

These  relationships  indicate  a  close  relationship  between  the  spectral 
emission  and  the  atomic  weight  of  the  metal.  It  is  assumed  that  the 
principal  series  lines  are  due  to  impacts  between  the  atoms  and 
electrons  of  small  velocity,  those  of  the  subsidiary  series  to  impacts 
with  electrons  of  intermediate  velocity,  whilst  the  fundamental  spectra 
are  caused  by  impact  of  the  atoms  with  high  speed  electrons.  By 
taking  into  account  the  varying  electropositive  character  of  the  alkali 
metals,  it  is  shown  that  various  phenomena  observed  in  connexion  with 
the  glow  discharge  can  be  satisfactorily  accounted  for. 

When  the  discharge  tube  contains  both  sodium  and  potassium 
vapours,  the  positive  glow  and  sheath  exhibit  the  potassium  spectrum. 
The  negative  glow  shows  the  principal  and  subsidiary  series  of  sodium 
lines,  and,  in  addition,  the  subsidiary  series  and  the  fundamental 
spectrvim  of  potassium.  This  effect  is  explained  in  terms  of  the  above 
assumption  as  due  to  the  less  electropositive  character  of  the  sodium. 

H.  M.  D. 

Absorption  in  Luminous  Hydrogen.  Rudolf  Ladenbueq 
{Ber.  Deut.  jjhysikal.  Ges.,  1910,  12,  1018— 1022).— Polemical  against 
Pfiiiger  (compare  Abstr.,  1910,  ii,  811).  H.  M.  D. 

The  Ultra-violet  Absorption  of  Benzene.  L.  Grebe  {Zeiisch. 
wis8.  Photochem.,  1910,  9,  130 — 140). — The  absorption  of  ultra-violet 
rays  by  benzene  in  liquid  and  vapour  form  has  been  investigated. 
The  spark  discharge  between  aluminium  electrode^  under  water  was 
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used  as  a  source  of  ultra-violet  radiation,  and  absorption  spectra  were 
obtained  by  means  of  a  quartz  spectrograph.  In  the  case  of  benzene 
vapour,  observations  were  made  at  temperatures  ranging  from  17°  to 
185°,  and  the  records  show  that  this  variation  of  temperature  is 
practically  without  influence  on  the  position  of  the  absorption  bands. 
The  same  result  follows  from  the  observations  on  liquid  benzene  at  20°, 
43°,  and  70°  On  comparing  the  positions  of  the  liquid  and  vapour 
bands,  it  is  found  that  the  former  are  displaced  in  the  direction  of  the 
visible  spectrum   by  a  nearly   constant   amount,  represented    by    17 

Angstrom  units. 

From  experiments  in  ethyl-alcoholic  solutions  containing  O'l  and 
50%  of  benzene  respectively,  it  is  found  that  with  diminishing  concen- 
tration the  bands  are  displaced  in  the  direction  of  smaller  wave- 
lengths. In  a  50%  solution  in  ethyl  ether,  the  bands  occupy  the  same 
position  as  in  the  corresponding  alcoholic  solution.  H.  M.  D. 

Molecular  Vibrations  of  Solid  Substances.  A.  Stein  {Physikal. 
Zeitsch.,  1910,  11,  1209—1212). — On  the  assumption  that  the  mole- 
cules of  solid  substances  are  in  vibratory  movement  and  that  the 
amplitudes  of  the  vibrations  are  proportional  to  the  distance  between 
the  centres  of  the  molecules  in  the  case  of  substances  which  have  the 
same  melting  point,  the  author  deduces  an  expression  for  the  relative 
frequencies  of  the  molecular  vibrations.  This  may  be  written  in  the 
form  n^/wg  =  Jfi^^  IJv^  /  Jm-^  X,l'*^v  ^"^  which  m,  n,  and  v  denote 
respectively  the  frequency,  the  molecular  weight,  and  the  molecular 
volume  of  a  solid  substance. 

According  to  the  theory  that  the  absorption  of  ultra-red  rays  is 
a  consequence  of  molecular  (or  atomic)  vibrations,  the  values  of  njn.^ 
can  be  obtained  from  observations  on  the  behaviour  of  solid  substances 
towards  ultra-red  rays.  From  the  mean  frequencies  of  vibration 
of  the  residual  rays  obtained  by  Rubens  by  selective  reflexion  from 
plates  of  rock-salt,  sylvine,  potassium  bromide,  and  potassium  iodide, 
the  values  of  n-^ln^  are  obtained  for  the  different  pairs.  On  comparison 
of  these  ratios  with  the  corresponding  Jm^  tjv^  /  Jm^  V«i  ratios,  it 
is  found  that  the  two  series  of  numbers  are  approximately  the  same. 
A  similar  agreement  is  found  by  a  comparison  of  the  data  for  quartz 
and  fluorspar. 

The  values  of  Jm  ^v  are  also  tabulated  for  various  series  of  metals 
having  approximately  the  same  melting  points.  These  values  indicate 
the  existence  of  simple  relationships,  for  the  relative  magnitudes 
correspond  very  closely  with  simple  integral  ratios.  H.  M.  D. 

Influence  of  Substituent  Groups  on  the  Spectrum  of 
Progressive  Phosphorescence.  Joseph  de  Kowalski  and  J.  de 
DziERZBiCKi  {Compt.  rend.,  1911,  152,  83 — 85.  Compare  this  vol., 
ii,  3). — The  progressive  phosphorescence  of  the  following  substances 
has  been  examined  at  about  —190°  in  alcoholic  solution  :  benzoic  acid, 
the  toluic  acids,  the  amino-  and  hydroxy -benzoic  acids,  benzonitrile, 
and  the  three  toluonitriles.  The  wave-lengths  of  the  principal 
bands  are  given.  The  substituent  groups  are  found  to  have  a  marked 
influence  on  the  spectrum  of  progressive  phosphorescence  ;  those,  like 
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the  COgH  and  CN  groups,  which  extend  it  towards  the  red  are  termed 
"  bathophosphic,"  whilst  those  which  prolong  the  spectrum  towards 
the  violet  are-called  hypsophosphic.  Examples  of  the  latter  are  the 
hydroxy-  and  methoxy-groups  ;  the  methyl  group  occupies  an  inter- 
mediate position  between  these.  W.  0.  W. 

Ultra-microscopic  Observations.  J.  Amann  {Zeifsch.  Chem.  Ind. 
Kolloide,  1911,  8,  11—15.  Compare  Abstr.,  1910,  ii,  844).— If 
strongly  illuminated  ultra-microscopic  particles  are  examined  by 
means  of  an  ultra-microscope  which  is  slightly  out  of  focus,  the  image 
of  a  particle  presents  the  appearance  of  a  series  of  concentric  light  and 
dark  rings  showing  interference  colours.  With  this  arrangement  the 
spar  Is  ling  of  the  ultra-microscopic  particles  is  much  more  evident  than 
when  the  ultra-microscope  is  in  focus.  The  sparkling  eiJect  is 
attribiited  to  a  variation  in  the  amount  of  light  reflected  from  a 
particle  at  different  times  in  consequence  of  the  irregular  shape  of  the 
particle  and  its  rotational  motion.  These  movements  are  termed 
krypto-kinetic,  in  order  to  distinguish  them  from  Brownian  motion. 
The  phenomenon  in  question  has  also  been  observed  in  sections  of 
quartz  from  different  sources. 

Solutions  of  potassium  ferro-  and  ferri-cyanide  under  the  ultra- 
microscope  exhibit  numerous  large  particles.  When  subjected  to 
white  light,  a  large  number  of  small  particles  suddenly  appear,  and 
this  so-called  photo-phase  is  supposed  to  be  the  immediate  cause  of  the 
evolution  of  oxygen  from  hydrogen  peroxide  when  a  solution  of  this 
substance  is  brought  into  contact  with  a  previously  insolated  ferro- 
or  ferri-cyanide  solution  (compare  Weigert,  Abstr.,  1908,  ii,  5). 

Observations  of  the  colour  of  fluorescein  under  different  conditions 
are  recorded.  According  to  these  it  appears  that  a  colloidal  substance 
may  exhibit  four  totally  different  colours  according  to  the  method  of 
illumination.  H.  M.  D. 

Micro-polarisation.  Emil  Fischer  {Ber.,  1911,  44,  129 — 132. 
Compare  Donau,  Abstr.,  1908,  ii,  647). — The  following  pieces  of 
apparatus  are  described:  1.  A  small  glass  cylinder,  20x7  mm., 
provided  with  a  glass  stopper.  This  is  used  for  the  preparation  of 
small  amounts  of  solutions  of  known  concentration.  2.  A  pyknometer 
of  the  usual  form,  but  with  very  thick  walls,  so  that  it  holds  about 
0'07  c.c.  of  liquid.  3.  Observation  tubes  for  the  polarimeter.  These 
are  of  white  glass,  50  x  1*5  mm.,  and  do  not  hold  more  than  1  c.c. 
4.  A  narrow  glass  tube  drawn  out  to  a  capillary  for  transferring  the 
liquids  from  one  vessel  to  another.  The  light  must  be  strong ;  either 
incandescent  gas  light  or  the  apparatus  made  by  Schmidt  and 
Haensch  for  obtaining  homogeneous  light  from  the  Nernst  lamp  is 
recommended. 

An  accurate  balance  is  essential,  and  very  volatile  solvents  are  to  be 
avoided.  With  tubes  narrower  than  those  described,  the  sedimentation 
of  the  solutions  does  not  take  place.  J.  J.  S. 

Action  of  Ultraviolet  Rays  in  Accelerating  Chemical 
Reactions  and  in  Modifying  a  State  of  False  Equilibrium. 
Jean  Pougnet  (/.  Pha/rm.  Chem.,  1910,  [vii],  11,  540— 543).— Ultras 
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violet  light  accelerates  the  rate  of  change  of  plastic  into  rhombic 
sulphur,  of  vitreous  selenium  into  crystalline  selenium,  and  of  barley 
sugar  into  the  crystalline  form.  It  also  increases  the  velocity  (1)  of 
the  transformation  of  potassium  manganate  into  potassium  permangan- 
ate ;  (2)  of  the  reaction  between  potassium  permanganate  and  oxalic 
acid;  (3)  of  the  inversion  of  sucrose  by  acids,  and  (4)  of  the  saponification 
of  ethyl  acetate  by  sodium  hydroxide.  T.  S.  P. 

Principal  Types  of  Photolysis  of  Organic  Compounds  by 
Ultra-violet  Light.  Daniel  Berthelot  and  Henry  Gaudechon 
{Compt.  rend.,  19lO,  161,  1349—1352.  Compare  Abstr.,  1910,  i,  349, 
814). — Hydrogen  predominates  in  the  gases  formed  when  alcohols  of 
the  type  CngP^'OH  undergo  decomposition  through  exposure  to  ultra- 
violet light ;  the  hydrocarbon  Rg  is  evolved  with  the  lower  terms  of  the 
series,  with  the  higher  members  it  remains  dissolved  in  the  alcohol. 
Hydrocarbons  of  the  type  'R^  or  E,R'  are  not  formed  in  the  case  of 
alcohols  with  a  branched  chain,  but,  owing  to  the  greater  ease  with 
which  the  lateral  chain  is  broken,  methane  and  ethane  occur  in  con- 
siderable quantity.  Photolysis  occurs  more  readily  with  the  lower 
members  of  the  alcohols,  aldehydes,  and  acids  than  with  the  higher 
ones.  Hydrogen  (2  vols.)  and  carbon  monoxide  (1  vol.)  are  evolved 
from  allyl  alcohol. 

Carbon  monoxide  is  the  principal  gaseous  product  when  aldehydes 
are  decomposed,  the  proportion  rising  as  the  series  is  ascended ;  hydro- 
carbons are  also  formed.  Acraldehyde  undergoes  rapid  polymerisation 
under  the  action  of  the  light;  the  gas  evolved  contains  carbon  monoxide 
(80  vols.),  carbon  dioxide  (5  vols.),  hydrogen  (.5  vols.),  and  an  un- 
saturated hydrocarbon  (10  vols.).  Citral  gives  carbon  monoxide  and 
hydrogen.  Camphor  forms  carbon  monoxide  (5  vols.)  and  methane 
(1  vol.). 

Acids  give  chiefly  carbon  dioxide,  accompanied  by  hydrogen  and 
carbon  monoxide,  with  hydrocarbons  in  the  earlier  members  of  the 
series,  the  latter  diminishing  as  the  series  is  ascended.       W.  0.  W. 

Action  of  Light  on  Chlorophyll.  P.  A.  Dangeard  {Compt. 
rend.,  1910, 151,  1386 — 1388). — A  simple  method  of  demonstrating  the 
effect  of  light  of  different  wave-lengths  on  chlorophyll  or  other 
substances  is  to  mix  an  alcoholic  solution  of  chlorophyll  with  collodion 
and  coat  a  glass  plate  with  the  mixture.  When  dry,  the  plate  is 
exposed  to  a  good  spectrum.  After  some  hours,  colourless  bands  appear 
where  action  has  taken  place;  the  first  band  to  appear  corresponds  with 
the  principal  absorption  band  of  chlorophyll.  W.  O.  W. 

Canal  Rays.  Johann  Koenigsberger  and  K.  Kilchling  {Ber., 
Dent,  physikal.  Ges.,  1910,  12,  995 — 1017). — Observations  relating  to 
the  nature  and  properties  of  canal  rays  are  described  with  reference  to 
the  phenomena  of  dissociation,  neutralisation,  diminution  in  velocity, 
and  deflexion.  H.  M.  D. 

The  Rate  of  Development  of  Heat  by  Pitchblende.  Horace 
H.  Poole  (Phil.  Mag.,  1911,  [vi],  21,58—62.    Compare  Abstr.,  1910, 


I 
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ii,  176). — New  determinations  of  the  rate  of  heat  development  from 
pitchblende,  by  the  former  method,  gave  as  the  results  8*  15,  6'5,  and 
6'2  (x  10~*  cal.  per  hour  per  gram),  the  last  experiment,  which  was 
the  best,  agreeing  well  with  the  former  determination,  6*1.  On  the 
assumption  that  1  gram  of  radium  generates  110  cal.  per  hour,  the 
theoretical  development  should  be  4*4.  F.  S. 

The  Ratios  which  the  Amounts  of  Substances  in  Radio- 
active Equilibrium  Bear  to  One  Another.  Hugh  Mitchell 
{Phil.  Mag.,  1911,  [vi],  21,  40—42). — From  the  general  solution  of 
the  equation  giving  the  quantity  of  the  Tith  substance  in  a  dis- 
integration series  after  any  time  t,  the  parent  substance  being  initially 
free  from  products,  the  correct  relation  between  the  quantities  of  the 
members  of  a  radioactive  series  in  equilibrium  is  deduced.  The  ratio 
of  the  number  of  atoms  of  the  wth  substance  to  that  of  it  and  all 
the  preceding  substances  in  equilibrium  with  it,  is  the  same  as  the 
ratio  of  the  average  life  of  the  nth.  substance  to  that  of  the  parent  sub- 
stance. The  correct  relation  is  thus  :  Xj/A„  =  Xnl{x-^  +x.^  +  x^+  .  .  .  .  a;,j), 
instead  of  XjXn  —  Xn/x^,  as  usually  written.  The  correct  relation  makes 
no  assumption  as  to  the  relative  periods  of  the  parent  and  its  products 
beyond  the  requirement  that  the  parent  element  should  be  the  longest- 
lived  of  the  series.  F.  S. 

The  Relation  between  Viscosity  and  Atomic  Weight  for  the 
Inert  Gases ;  with  its  Application  to  the  Case  of  the  Radium 
Emanation.  Alexander  O.  Rankine  {Phil.  Mag.,  1911,  [vij,  21, 
45 — 53). — From  thetemperature-coefficient  of  the  viscosity  of  the  inert 
gases,  Sutherland's  constant  0  is  calculated,  and  from  it  the  viscosities 
at  the  critical  temperatures  are  deduced,  and  found  to  be  proportional 
to  the  square-root  of  the  atomic  weights  for  argon,  krypton,  and  xenon. 
The  value  so  found  for  helium  is  about  sixteen  times  the  value  so 
calculated  from  its  atomic  weight,  but  direct  experiments  by  Schmitt 
of  the  viscosities  of  argon  and  helium  from  -193°  to  -1-184°  have 
shown  that,  whereas  argon  conforms  to,  helium  departs  from  Suther- 
land's equation  the  more  seriously  the  lower  the  temperature.  It  is 
probable  the  equation  fails  so  near  to  the  absolute  zero.  The  unknown 
critical  temperature  of  neon,  calculated  from  the  assumption  that  its 
viscosity  at  the  critical  temperature  is  proportional  to  the  atomic 
weight  and  from  Sutherland's  equation,  is  61'l°-4.  Calculated  from 
the  relation  that  Sutherland's  constant  is  proportional  to  the  critical 
temperature,  it  is  Q2'7°A. 

The  viscosity  of  radium  emanation  at  0°,  calculated  from  its  atomic 
weight,  critical  temperature,  and  the  value  of  Sutherland's  constant, 
which  is  taken  as  proportional  to  the  latter,  is  2-13x10" *.  The 
molecular  volume  calculated  from  this  is  16-97  times  that  of  helium, 
and  larger  than  that  of  any  other  gas  in  the  group.  The  deduction  that 
the  critical  temperature,  and  therefore  Sutherland's  constant,  is  pro- 
portional to  the  fourth  power  of  the  true  atomic  radius,  is  found  to 
hold  good  strictly  for  all  the  gases  except  helium,  for  which  a  departure 
is  to  be  expected.  F.  S. 
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Researches  on  Helium.  IV.  Absorption  of  Helium  by- 
Salts  and  Minerals.  Aenaldo  Piutti  {Rend.  Accad.  Sci.  Ms.  Mat. 
Napoli,  1910,  [iii],  16,  253— 255  *).— The  author  finds  that  helium  is 
absorbed  by  certain  fused  salts  and  minerals,  and  points  out  the 
bearing  which  this  has  on  the  calculations  of  the  age  of  rocks,  which 
have  been  made  on  the  assumption  that  the  helium  contained  in  them 
has  all  been  derived  from  radioactive  elements. 

Crystals  of  potassium  sulphate  deposited  in  the  course  of  a  month 
from  an  aqueous  solution  in  an  atmosphere  of  pure  helium  did  not 
absorb  the  gas.  On  the  other  hand,  antimonite,  borax,  and 
boric  anhydride,  after  fusion  in  an  atmosphere  of  helium,  show  the 
spectrum  of  the  gas  when  they  have  been  powdered  in  the  air.  If  air 
is  passed  through  fused  borax  or  boric  anhydride,  and  the  fused  mass 
then  suddenly  cooled  by  means  of  liquid  air,  the  solid  obtained  shows 
the  spectrum  of  helium.  No  helium  can  be  found  when  air  has  not 
been  passed  through  the  fused  salt.  R.  V.  S. 

The  y-Rays  of  Thorium  and  Actinium.  Alexander  S.  Russell 
and  Fbedeeick  Soddy  {Phil.  Mag.,  1910,  [vi],  21,  130—154.  Com- 
pare Abstr.,  1909,  ii,  460,  851;  1910,  ii,  474).— The  two  types  of 
thorium  y-rays,  from  mesothorium-2  and  thorium-Z>,  resemble  that  of 
radium-C,  both  in  the  ratio  of  the  intensity  of  the  y-  to  that  of  the 
)3-rays  and  in  their  penetrating  power.  Thorium-Z>  gives  the  most 
penetrating  y-rays  known,  the  absorption-coefficient  A,  being  from  8  to 
21%  less  than  for  radium-C  y-rays,  whereas  for  the  mesothorium 
y-rays,  X  is  from  4  to  25%  greater  than  for  radium,  according  to  the 
experimental  disposition  used  for  the  measurements.  The  y//3  ratio 
for  mesothorium  is  from  1*0  to  0*8,  and  for  thorium-Z)  0'69  to  0*51, 
times  that  for  radium-C.  The  proportion  of  y-rays  contributed  by 
the  two  thorium  products  in  equilibrium  in  minerals  is  very  similar. 
The  y//3  ratio  of  actinium  is  only  from  one-eighth  to  one-sixteenth  of 
that  of  radium-C,  so  that  actinium  in  this  respect  resembles  uranium-X. 
The  y-rays  of  actinium  are  abnormally  highly  absorbed  by  lead,  the 
absorption  curve  showing  two  sudden  changes  in  the  value  of  X  at 
0"3  cm.  and  0*85  cm.,  whereas  for  zinc  and  aluminium  the  curves  are 
exponential,  X  being  about  1'9  times  that  for  radium-C.  For  lead  the 
ratio  ranges  from  about  8  times  to  about  2'2  times,  according  to  the 
part  of  the  range  examined  and  the  disposition  employed. 

Admixture  of  mesothorium  with  radium  can  be  detected  by  the 
departure  of  the  y-ray  absorption  curve  in  lead  from  the  exponential 
form,  the  y-rays  of  mesothorium  being  distinctly  the  less  penetrating. 
Some  generalisations  with  regard  to  y-rays  show  that  they  are  more 
allied  in  properties  to  the  a-rays  which  precede  and  follow  them  in  the 
series  than  to  the  /3-rays  which  accompany  them.  The  penetrabilities 
of  the  y-rays  from  uranium-X,  mesothorium-2,  radium-C,  and  thorium-Z) 
increase  as  the  period  of  the  product  diminishes,  as  for  a-rays  in 
general,  whilst  the  a-rays  preceding  and  following  these  types  of 
y-rays  show  the  same  increase  in  penetrating  power  as  the  y-rays 
themselves.  The  greater  the  penetrating  power  of  the  y-rays,  the  less 
abnormal  the  absorption  by  lead  as  compared  with  other  metals,  and 
the  less  is  the  hardening  produced  by  passage  through  lead.  F.  S. 
*  and  Le  Badiuvi,  1911,  8,  13—14. 


GENERAL   AND  PHYSICAL   CHEMISTRY.  ii.   89 

The   lonisation   of   the   Atmosphere   Due    to    Radioactive 

Matter.  A.  S.  Eve  {Phil.  Mag.,  1911,  [vi],  21,  26— 40).— The  radio- 
active theory  of  the  ionisation  of  the  atmosphere  is  generally  satis- 
factory, but  some  results  remain  unexplained.  Assuming  the  presence 
of  the  emanation  in  equilibrium  with  80  x  10"^-  gram  of  radium  per 
cubic  metre  of  the  atmosphere  on  the  average,  the  ionisation  so  caused 
by  the  a-rays  is  1'63  ions  (per  c.c.  per  second)^  while  thorium,  possibly, 
contributes  not  more  than  one  additional. 

From  Wright's  values  of  the  natural  ionisation  in  an  aluminium 
electroscope  at  Toronto,  on  land  and  on  the  frozen  surface  of  Lake 
Ontario,  the  ionisation  contributed  by  the  y-rays  from  the  radium  in 
the  earth  is  estimated  to  be  in  the  free  air  about  2*5,  which  is  smaller 
than  that  found  in  many  experiments  with  lead-screened  electroscopes, 
and  suggests  that  part  of  the  penetrating  radiation  comes  from  the 
atmosphere.  It  is  calculated,  however,  that  the  penetrating  rays  of 
the  atmosphere  from  the  emanation  and  its  products  must  produce  an 
ionisation  negligible  in  comparison  with  that  due  to  the  a-rays,  and  are 
one  twenty-third  as  intense  as  the  penetrating  rays  from  the  earth. 
The  total  ionisation  of  the  air  from  all  sources,  assuming  the  penetrating 
rays  of  the  radium  and  thorium  series  in  the  earth  to  be  equal,  and 
neglecting  those  from  uranium  and  actinium,  is  4*35,  which  is  some- 
what greater  than  the  value  normally  found  in  clear  weather. 

The  fact  that  the  ionisation  over  the  ocean  is  scarcely  less  than  over 
the  land  is  the  greatest  objection  to  the  radioactive  theory  of  atmo- 
spheric ionisation,  for  the  amount  of  radium  in  sea-water  is  extremely 
small.  It  is  calculated  that  there  should  be  a  rapid  diminution  of  the 
effect  due  to  y-rays  from  the  earth  with  altitude,  detectable  at  an 
elevation  of  100  metres,  while  at  1000  metres  the  effect  should  be 
negligible.  In  an  appendix,  Wulf's  results  {Physikal.  Zeitsch.,  1910, 
11,  811)  on  the  Eiffel  tower  are  referred  to  as  establishing  this  rapid 
diminution.  F.  S. 


The  Radioactivity  of  the  Leinster  Granite.  Arnold  L. 
Fletcher  {Phil.  Mag.,  1911,  [vi],  20,  102— 111).— The  whole  mass  of 
the  Leinster  granite,  covering  600  square  miles,  contains  radium, 
the  mean  content  being  1'7(  x  \0~^^  grs^xa.  per  gram).  Separate  specimens 
showed  quantities  varying  from  0-41  to  4*36,  the  specimens  showing 
the  highest  and  lowest  amount  coming  from  the  same  locality.  Probably 
the  distribution  is  fairly  homogeneous  throughout.  The  mica  in  the 
granite,  constituting  about  20%  of  the  whole,  contained  about  half  the 
radium,  but  the  small  quantity  of  thorium  present  did  not  seem  to  be 
concentrated  in  any  constituent.  One  crystal  of  biotite,  showing 
countless  pleochroic  halos  and  considerable  radioactive  darkening, 
contained  11-87  units  of  radium,  but  no  thorium,  and  in  the  three 
specimens  of  granite  containing  the  most  radium  there  was  no  thorium. 
In  ten  out  of  twenty-three  specimens,  the  ratio  between  the  radium  and 
thorium  was  between  2-0  and  2'6  x  10"^  the  mean  ratio  for  the  whole 
series  being  2-4  x  10"^.  Details  are  given  of  the  methods  employed, 
including  the  latest  form  assumed  by  Joly's  arrangement  for  estimating 
thorium  in  minerals.  F.  S. 
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A  Spectroscopic  Investigation  of  the  Nature  of  the 
Carriers  of  Positive  Electricity  from  Heated  Aluminium 
Phosphate.  Frank  Horton  {Proc.  Roy.  Soc,  1910,  A,  84, 
433 — 449). — The  value  found  for  e/m  for  the  positive  ions  from 
heated  aluminium  phosphate  indicates  a  molecular  weight  of  the 
carrier  of  about  28,  and  the  possibility  that  the  molecules  are  either 
nitrogen  or  carbon  monoxide.  Two  hours'  heating  of  a  platinum 
strip  coated  with  aluminium  phosphate  generated  sufficient  ions  to 
allow  of  a  spectroscopic  examination  of  their  nature.  The  spectrum 
was  found  to  be  the  same  whether  the  strip  was  heated  simply,  or  in 
an  electric  field  under  conditions  such  that  the  ions  would  be  formed, 
and  in  the  electrodeless  ring  discharge  showed  the  lines  of  carbon  and 
oxygen  together  with  others  due  to  mercury  and  hydrogen,  whilst  in 
an  electrodeless  spectrum  tube  the  banded  spectrum  of  carbon  monoxide 
was  obtained.  The  conclusion  is  arrived  at  that  the  positive  ions  are 
molecules  of  carbon  monoxide.  F.  S. 

Relationship  between  Chemical  AflS.nity  and  the  Photo- 
electric Effects  of  Potassium  in  its  Compounds.  Robert  Pohl 
and  P.  Pringsheim  {Beo\  Deut.  physikal.  Ges.,  1910,  12,  1039—1048, 
Compare  Abstr.,  1910,  ii,  922). — The  photo-electric  properties  of 
potassium  alloys  have  been  investigated,  and  it  is  shown  that  these  are 
connected  with  the  electro-chemical  properties  of  the  metal  with 
which  the  potassium  is  associated.  A  comparison  of  the  results 
obtained  for  bismuth,  antimony,  and  phosphorus  alloys  shows  that 
the  normal  photo-electric  effect  of  potassium  is  displaced  in  the 
direction  of  smaller  wave-lengths  as  the  metal  in  combination  with 
the  potassium  becomes  more  electro-negative.  The  same  behaviour  is 
exhibited  by  the  alloys  of  the  series  bismuth,  lead,  thallium,  mercury, 
and  gold.  In  those  cases  in  which  a  selective  photo-electric  effect  can 
be  observed,  this  is  also  found  to  be  displaced  in  the  same  direction  as 
the  electro-negative  character  of  the  second  component  of  the  alloy 
becomes  more  pronounced.  At  the  same  time  the  range  of  wave- 
lengths which  give  rise  to  photo-electric  activity  becomes  more 
restricted. 

Since  the  frequency  of  the  active  rays  affords  a  measure  of  the 
velocity  with  which  the  electrons  leave  the  molecule  of  the  photo- 
electrically  active  substance,  it  appears  that  the  affinity  between  a 
metal  and  its  electrons  can  be  determined  from  observations  on  the 
wave-lengths  of  the  ravs  which  give  rise  to  the  photo-electric  effect. 

H.  M.  D. 

Transference  Experiments  with  Thallous  Sulphate  and 
Lead  Nitrate.  K.  George  Falk  {J.  Amer.  Chem.  Soc,  1910,'  32, 
1555 — 1571). — A  study  of  the  change  of  the  transference  number  of 
tri-ionic  salts  with  the  concentration  was  carried  out  by  Noyes 
(Abstr.,  1901,  ii,  143)  with  the  object  of  ascertaining  whether 
intermediate  ions,  such  as  KSO^'  in  the  case  of  potassium  sulphate 
and  NOgBa'  in  that  of  barium  nitrate,  exist  in  appreciable  quantities 
in  solutions  of  such  salts,  and  the  results  were  recorded  for  potassium 
sulphate,  barium  chloride,  and  barium  nitrate. 
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Transference  experiments  have  now  been  made  with  O'OSxV-  and 
O'liV-solutions  of  thallous  sulphate  and  lead  nitrate  at  25°  with  the 
aid  of  special  apparatus.  The  cation  transference  numbers  found  for 
the  thallous  salt  are  0-479  at  0-03iVand  0*476  at  O'liV,  and  those  for 
the  lead  salt  0  487  at  both  concentrations.  The  limit  of  error  in 
these  results  does  not  exceed  ±  0*003.  The  transference  numbers  at 
zero  concentration,  as  calculated  from  Kohlrausch's  extrapolated 
values  of  the  equivalent  conductivities  of  the  separate  ions,  are  0489 
for  thallous  sulphate  and  0'503  for  lead  nitrate,  and  are  thus 
2'5 — 3"2%  higher  than  the  values  obtained  by  direct  measurement  at 
a  concentration  of  0*03 — 0"1.A^.  It  is  not  certain  whether  this  change 
of  the  transference  number  with  the  concentration  is  real.  If  so,  it 
might  be  due,  in  the  case  of  thallous  sulphate,  to  the  presence  of  the 
intermediate  ion  TISO4'.  In  the  case  of  lead  nitrate,  however,  the 
presence  of  the  intermediate  ion  NO^Pb*  would  probably  cause  a 
change  in  the  opposite  direction. 

The  results  of  these  experiments  and  those  of  Noyes  [loc.  cit.)  on 
the  transference  values  of  tri-ionic  salts  indicate  that  either  the  inter- 
mediate ion  is  not  formed  to  any  considerable  extent  by  the  dissocia- 
tion of  such  salts  up  to  concentrations  of  O'l  or  0'2iV^,  or  that,  if  it 
is  formed,  its  equivalent  conductivity  has  a  definite  value  of  such 
magnitude  as  to  render  the  transference  number  independent  of  its 
concentration.  E.  G. 

Method  for  Making  Two  Substances  React  in  the  Electric 
Arc.  Paul  Sabatier  (Compt.  rend.,  1910,  151,  1328). — An  apparatus 
similar  to  that  described  by  Salmon  (this  vol.,  ii,  15)  was  employed  by 
the  author  in  1899  (Congres  Assoc,  francaise,  I,  229).        W.  O.  W. 

A  New  Property  of  the  Magnetic  Molecule.  Pierre  Weiss 
(Compt.  rend.,  1911,  152,  79 — 81). — The  magnetic  susceptibility  of 
magnetite  has  been  measured  at  different  temperatures  between  BSO'' 
and  900°,  and  the  results  plotted  in  the  form  of  a  curve.  The  conclu- 
sion is  drawn  that  at  certain  temperatures  the  magnetic  moment  of 
the  molecule  increases  by  a  definite  aliquot  portion  of  the  magnetic 
moment  at  low  temperatures,  and  the  supposition  is  advanced  that 
this  is  due  to  a  variation  in  the  size  of  the  molecule  or  in  the  distance 
between  the  poles.  W.  O.  W. 

Use  of  the  Magnetic  Field  as  a  means  of  Determining 
Constitution  in  Organic  Chemistry.  V.  Paul  Pascal  {Bull.  Soc. 
chim.,  1911,  [iv],  9,  6—12.  Compare  Abstr.,  1910,  ii,  100,  179).— 
Further  evidence  of  the  additive  character  of  magnetic  susceptibility 
in  organic  compounds  is  given  (compare  Abstr.,  1910,  ii,  580),  and 
the  values  of  B  (the  correction,  which  peculiarities  of  structure 
necessitate  in  calculating  molecular  susceptibility)  are  given  for  a 
number  of  compounds  free  from  oxygen  and  chlorine.  The  atomic 
susceptibilities  for  the  usual  constituents  of  organic  compounds  are  as 
follows  :  H  =  -  30-5  x  10"^ ;  C  =  -  62-5  x  10"^ ;  F  -  -  63-0  x  lO-^ ; 
Cl=  -209-5  X  10-7;  Br  =  _  319-2  x  10"^ ;  I  =  -465-0x10-7.  Those 
for  nitrogen,  sulphur,  and  variously  linked  oxygen  have  been  given 
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already  (Abstr,,  IfUO,  ii,  100).  For  saturated  open  chain  hydrocarbons, 
the  value  of  B  is  nil,  and  the  molecular  susceptibility  is  given  by  the 
formula  aS'j,^=  -  10-7[n62-5  +  (2w  + 2)30'5].  For  a  single  open  chain 
ethylenic  linking,  B=  +57  x  10"''',  and  for  two  or  more  such  linkings, 
+  110x10"'^.  For  a  double  linking  between  two  nitrogen  atoms, 
B=  +19  X  10"''^,  for  one  between  a  carbon  and  a  nitrogen  atom  it 
becomes  +85x10"'^,  and  for  two  such  linkings  it  is  +106x10"'', 
but  for  a  triple  linking,  as  in  'CN,  it  falls  to  +  8  x  10"'''.  The  influence 
of  the  cyclopropane  nucleus  is  ^=  +  75  x  10"''',  which  is  much  greater 
than  that,  +31x10"''^,  due  to  the  cyc^ohexane  nucleus.  Similarly, 
for  the  piperidine  nucleus,  B=  +  37  x  10"''.  In  cyc^ohexene  derivatives, 
B=  +  72  X  10"'',  and  in  cyc^ohexadiene  compounds  it  is  +  110  x  10""'''. 
These  cases  illustrate  the  general  rule  that  the  diamagnetism  of  the 
molecule  in  closed  chain  compounds  falls  with  increase  in  the  number 
of  certain  kinds  of  double  linkings  present.  T.  A.  H. 

Solutions.  III.  and  I'V.  F.  Schwers  {Zeitsch.  physikal.  Chem., 
1910,  75,  615—620,  621—627;  Bull.  Soc.  chim.,  1910,  [iv],  7, 
1072—1077,  1077—1083.*  Compare  Abstr.,  1910,  ii.  1039).— 
III. — Relationship  between  the  Density  and  the  Magnetic  Rotation  of 
the  Plane  of  Polarisation  of  Binary  Mixtures. — It  is  shown  from  the 
data  of  Sir  W.  H.  Perkin,  that  the  ratio  between  the  alterations  of 
the  density  (difference  between  observed  density  and  that  calculated 
according  to  the  mixture  rule)  and  the  alterations  of  the  m.agnetic 
rotation  (difference  between  observed  and  calculated  rotation)  is  a 
constant  for  mixtures  of  the  two  components  in  any  proportion.  The 
constant,  Z,  has  a  definite  value  for  each  system,  and  when  solutions  of 
the  same  substance  (water)  in  the  different  members  of  an  organic 
series  are  examined,  Z  is  found  to  increase  with  increasing  molecular 
volume. 

It  is  shown  by  reference  to  mixtures  of  sulphuric  acid  and  water, 
and  of  nitric  acid  and  water,  that  when  electrolytic  dissociation  occurs, 
Z  diminishes  steadily  with  increasing  dilution. 

IV. — Density,  Refractivity,  and  Magnetic  Rotation  of  Dissociating 
Mixtures. — As  in  the  case  of  sulphuric  and  nitric  acids,  the  constants 
Z  for  hydrochloric,  hydrobromic,  and  hydriodic  acids  in  aqueous 
solution  also  diminish  on  dilution.  When  the  molecular  volume  is 
increased  by  substitution  of  iodine  or  bromine  for  chlorine,  the 
rotation  constant  diminishes  and  the  refraction  constant  (calculated  in 
a  similar  way)  increases.  When,  however,  the  increase  of  molecular 
volume  is  due  to  an  increase  in  the  number  of  atoms  in  the  molecule, 
the  effect  on  the  constants  is  the  converse  of  that  mentioned  above. 
Electrolytic  dissociation  brings  about  an  increase  of  the  magnetic 
rotation  of  the  plane  of  polarisation,  and  a  diminution  of  the 
refractivity  with  reference  to  the  density,  if  the  latter  is  regarded 
as  constant.  G.  S. 

The  Isolation  of  Long-waved  Heat  Rays  by  Quartz 
Lenses.  Heinbich  Eubbns  and  Robert  W.  Wood  {Sitzungsher. 
K.  Akad.  Wiss.  Berlin,  1910,  1122— 1137).— A  method  is  described  by 
means  of  which  heat  rays  of  wave-lengths  ranging  from  80/i  to  200^ 

*  and  Bull.  Acad.  roy.  Bclg.,  1910,  850—883. 
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can  be  isolated  from  the  rays  emitted  by  an  incandescent  mantle. 
The  rays  from  the  mantle  are  passed  through  two  quartz  lenses  which 
are  suitably  placed  with  reference  to  the  source  of  light,  and  the 
isolation  of  the  long-waved  rays  is  essentially  dependent  on  the 
selective  refraction  of  the  quartz  lenses.  The  bundle  of  rays  obtained 
by  this  method  is  far  from  homogeneous,  but  the  energy  content  is 
much  greater  than  that  of  the  homogeneous  rays  obtained  by  selective 
reflexion.  By  means  of  a  radio-micrometer,  the  distribution  of  energy 
amongst  the  component  rays  of  the  bundle  has  been  examined,  and 
these  measurements  show  a  maximum  intensity  in  the  neighbourhood 
of  X=100/i. 

Observations  are  also  recorded  which  show  the  extent  to  which  the 
long-waved  rays  are  absorbed  by  various  solid,  liquid,  and  gaseous 
substances,  and  a  comparison  is  made  between  the  amounts  of  these 
rays  and  of  those  obtained  by  selective  reflexion  from  potassium 
bromide  (X  =  82/x,),  which  are  reflected;  by  various  substances.  In  the 
case  of  rock-salt,  fluorspar,  and  glass,  the  proportion  of  the  reflected 
quartz  rays  is  in  good  agreement  with  that  calculated  from  the 
dielectric  constants  of  those  substances.  H.  M.  D. 

A  Simple  Automatic  Stirrer  for  Use  with  the  Depressi- 
meter.  Lodewyk  Th.  Reicher  {Chem.  Weekblad,  1910,  7,  1085 — 1087). 
— The  author  has  devised  an  automatic  stirrer  for  use  with  the 
depressimeter.  A  copper  disk  supported  by  a  horizontal  axle  held  by 
a  clamp  is  connected  with  a  jointed  iron  rod  by  means  of  an  eccentric 
attachment.  A  horizontal  arm  connects  the  rod  with  the  vertical 
stirrer.  The  bearing  of  the  rod  can  be  moved  nearer  to,  or  further 
from,  the  centre  of  the  disk,  thus  diminishing  or  increasing  its 
eccentricity.  The  motive  power  is  supplied  by  a  hot  air  engine 
through  a  belt  to  the  copper  disk.  A.  J.  W. 

Vapour  Pressures  of  Binary  Mixtures  in  the  Light  of 
van  der  Waals'  Theory.  II.  Philipp  Kohnstamm  {Zeitsch. 
physikal.  Chem.,  1910,  75,  527—551.  Compare  Abstr.,  1901,  ii, 
145). — Considerable  light  is  thrown  on  the  vapour-pressure  curves  of 
binary  mixtures  by  a  mathematical  treatment  based  on  the  introduc- 
tion by  van  der  Waals  of  a  new  factor,  the  vapour  pressure  of  an 
ideal  binary  mixture,  the  **  mixture  assumed  as  uniform,"  defined  as 
follows.  In  the  ordinary  ^v-diagram  for  a  single  substance,  the  part 
of  the  isothermal  joining  the  points  on  the  diagram  representing  the 
gas  and  liquid  phases  is  a  straight  line,  but  in  the  case  of  a  binary 
mixture  the  corresponding  part  of  the  diagram  will  be  a  sloping  and 
not  a  horizontal  line  (as  evaporation  does  not  occur  at  constant 
pressure).  The  "  uniform  mixture  "  is  an  ideal  mixture,  such  that  the 
line  in  question  is  horizontal,  as  for  a  simple  substance.  By  making 
use  of  the  (hypothetical)  critical  pressures  and  temperatures  of  such 
mixtures,  a  number  of  deductions  as  to  the  possible  types  of  binary 
vapour-pressure  curves  are  made.  For  the  method  used  and  the 
forms  of  the  curves  on  different  assumptions  as  to  the  relative 
magnitude  of  the  factors  concerned,  the  original  paper  should  be 
consulted.  G.  SL 
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Method  for  Determining  the  Molecular  Weights  of 
Dissolved  Substances  by  Measurement  of  Lowering 
of  Vapour  Pressure.  Alan  W.  C.  Menzies  {J.  Amer.  Chem.  Soc, 
1910,  32,  1615 — 1624). — Apparatus  is  described  for  the  determina- 
tioa  of  molecular  weights  in  cases  in  which  great  accuracy  is  not 
required.  It  consists  of  an  outer  tube,  in  which  the  solvent  is  boiled, 
attached  to  a  small,  reflux  condenser,  and  an  inner  test-tube  provided 
with  a  pressure  gauge-tube  and  a  glass  stopper.  The  side-tube  from 
the  outer  tube  to  the  condenser  is  of  1  cm.  diameter,  so  that  the 
solvent  may  boil  under  the  barometric  pressure,  and  is  connected  to 
the  condenser  by  means  of  rubber  tubing,  furnished  with  a  screw-clip. 
When  the  stopper  is  removed  and  the  clip  closed,  the  vapour  of  the 
liquid  boiling  in  the  outer  tube  escapes  through  the  gauge-tube,  which 
is  open  at  both  ends,  into  the  test-tube.  A  narrow  U-shaped  side- 
tube  connects  the  condenser  with  the  lower  part  of  the  outer  tube,  and 
the  condensed  liquid  is  thus  returned  to  the  outer  tube  without  cooling 
the  upper  part  of  the  test-tube.  Both  the  test-tube  and  gauge-tube 
are  graduated.  The  lower  end  of  the  gauge-tube  is  in  the  form  of  a 
bulb,  which  is  perforated  by  a  number  of  holes  to  distribute  the 
vapour  as  it  issues.  The  boiling  solvent  in  the  outer  tube  maintains 
at  a  constant  temperature  the  test-tube  which  contains  the  solution, 
the  vapour  pressure  of  which  is  being  determined.  The  pressure  is 
measured  by  the  difference  in  the  level  of  the  liquids  in  the  gauge-tube 
and  test-tube. 

The  values  of  K^^Q=p-p'  (where  p  is  the  vapour  pressure  of  the 
solvent,  and  p  that  of  the  solution),  that  is,  the  lowering  of  vapour 
pressure  in  mm.  of  boiling  solvent  that  would  be  caused  by  the 
presence  of  1  gram-mol.  of  a  non-volatile  solute  in  1  litre  of  solution, 
have  been  calculated  for  various  solvents.  The  molecular  weight  can 
be  calculated  from  the  formula  i/- 1000  If ^^/Z  7  x  760,  where  IF  is 
the  weight  of  solute  added,  L  the  measured  lowering  of  the  vapour 
pressure  in  mm.,  V  the  volume  of  the  solution  in  c.c,  and  B  the 
height  of  the  barometer. 

A.  series  of  determinations,  carried  out  with  this  apparatus,  are 
quoted,  and  the  method  is  compared  with  ebullioscopic  methods. 

It  is  shown  that,  within  the  limits  of  error  uf  observation,  the 
vapour  pressures  are  identical  whether  determined  by  static  or 
dynamic  methods,  and  that  if  any  difference  at  all  exists  between  the 
vapour  pressure  at  the  b.  p.,  as  measured  statically  and  dynamically, 
of  water  and  alcohol,  such  difference  does  not  exceed  0"01  mm.  of 
mercury.  E.  G. 

Convenient  Form  of  Apparatus  for  the  Measurement  o* 
the  Vapour  Densities  of  Easily  Volatile  Substances.  Alan 
W.  C.  Menzies  (/.  Amer.  Chem.  Soc,  1910,  32,  1624— 1628).— The 
apparatus  described  is  a  slight  modification  of  that  recommended  by  the 
author  for  the  determination  of  molecular  weights  of  dissolved  substances 
(preceding  abstract).  The  test-tube  is  closed  at  the  lower  end  by  the 
introduction  of  6 — 8  c.c.  of  mercury,  which  also  serves,  by  its  rise  in 
the  gauge-tube,  to  indicate  the  increase  of  pressure  in  the  test-tube. 
Thg  substance,  the  vapour  density  of  which  is  to  be  determined,  is 
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placed  in  small  glass  bulbs,  each  provided  with  a  capillary  which  is 
sealed  oft"  before  the  final  weighing.  The  bulb  is  attached  to  the  lower 
end  of  the  stopper  of  the  test-tube  by  inserting  the  point  of  the 
capillary  into  a  hole  drilled  in  the  stopper  and  wedging  it  in  with  a  few 
shreds  of  dry  asbestos.  The  hole  is  made  in  an  oblique  direction,  so 
that  the  neck  of  the  bulb  may  be  broken  by  rotating  the  stopper  in 
such  a  way  as  to  force  the  bulb  against  the  top  of  the  gauge-tube. 

In  order  to  obtain  a  constant  for  the  apparatus,  a  quantity  of 
benzene  sufficient  to  give  a  rise  in  the  mercury  level  of  about  100  mm., 
is  weighed  in  a  small  bulb  and  the  latter  is  attached  to  the  stopper  of 
the  test-tube.  A  liquid  of  suitable  b,  p.  is  placed  in  the  outer  tube 
and  caused  to  boil  steadily,  so  that  its  vapour  surrounds  the  whole  of 
the  closed  portion  of  the  test-tube.  As  soon  as  the  mercury  in  the 
gauge-tube  has  attained  a  constant  level,  the  stopper  of  the  test-tube 
is  rotated  in  order  to  break  the  neck  of  the  small  bulb,  which  falls  on 
to  the  surface  of  the  mei'cury.  The  mercury  instantly  rises  in  the 
gauge-tube  and  reaches  a  constant  level  in  a  few  seconds.  The  rise  in 
the  mercury  column  is  observed,  and  a  correction  made  by  adding  the 
amount  of  the  slight  fall  of  the  level  of  mercury  in  the  test-tube.  From 
the  data  (1)  weight  of  benzene  taken,  (2)  molecular  weight  of  benzene, 
and  (3)  rise  of  mercury  in  mm.,  the  required  constant  K  is  calculated, 
representing  the  rise  in  mm.  which  would  be  caused  by  the  volatilisation 
of  one  gram-mol.  of  any  substance  in  the  apparatus  at  the  particular 
temperature. 

The  molecular  weight  of  a  substance  can  be  calculated  by  means  of 
the  formula  J/=  WKIR,  where  R  is  the  rise  of  the  mercury  in  mm., 
and  W  the  weight  of  substance  taken. 

The  apparatus  is  compact  and  can  be  easily  manipulated.  It  is  not 
suitable  for  temperatures  above  200°,  but  determinations  are  quoted 
which  show  that  the  method  is  both  rapid  and  accurate  at  other 
temperatures.  E.  Gr. 

Fall  of  Temperature  in  Vapours  of  High  Molecular 
Complexity  at  Small  Pressures.  C.  von  Rechenberg  (Zeitsch. 
physikal.  Ghem.,  1910,  75,  628 — 636). — Polemical  against  Hansen 
(Abstr.,  1910,  ii,  827).     No  new  facts  are  adduced.  G.  S. 

Critical  Phenomena  in  Solutions  under  the  Kardioid 
Ultra-microscope.  W.  G.  von  Lepkowski  {Zeitsch.  physikal.  Chem., 
1910,  75,  608 — 614). — The  ultramicroscope,  in  its  latest  improved 
form,  has  been  employed  to  elucidate  the  nature  of  the  opalescence 
in  binary  mixtures  in  the  critical  region.  The  results  are,  on  the 
whole,  in  favour  of  Donnan's  theory  (Abstr.,  1904,  ii,  240)  that  the 
opalescence  is  due  to  minute  drops. 

A  mixture  of  amylene  and  aniline,  critical  temperature  14-2 — 14*5°, 
was  used  for  the  experiments.  On  cooling  progressively  from  room 
temperature,  20°,  a  grey  field  with  a  clear  circle  in  the  middle  was 
observed ;  at  a  certain  point  the  previously  clear  field  appeared  as  a 
rapidly  agitated  mass,  in  which  separate  particles  could  not  be  dis- 
tinguished. As  the  temperature  is  further  lowered  (but  still  above  the 
critical  temperature),  the  flickering  becomes  still  more  pronounced,  the 
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ultramicroscopic  particles  moving  with  enormous  velocity.  Suddenly, 
relatively  large  drops  appear,  and  the  critical  temperature  is  reached. 
The  phenomena  appear  in  the  converse  order  on  warming.  Particles 
from  the  small  drops  are  projected  into  the  bulk  of  the  liquid  with 
enormous  velocity  ;  the  drops  become  smaller  and  smaller,  and  finally 
disappear.  The  remarkable  observation  was  made  that  when  a  relatively 
large  drop  is  warmed  until  it  has  disappeared,  and  even  the  flickering 
has  stopped,  it  reappears  on  cooling  at  the  same  point  and  with  the 
same  contours.  This  phenomenon  occurs  repeatedly  on  warming  and 
cooling.  It  may  be  taken  as  showing  that  the  rate  of  diffusion  in  the 
critical  region  is  very  small.  G.  S. 

Sublimation  Apparatus.  Emil  Diepoldek  [Chem.  Zeit.,  1911, 
35,  4). — The  apparatus  consists  of  a  wide  glass  tube  sealed  at  the 
lower  end,  and  closed  at  the  upper  by  a  rubber  cork  carrying  two  tubes, 
one  of  which  serves  for  the  entrance  of  air  or  other  gas,  whilst  the 
other  is  attached  to  a  wider  tube  which  fits  accurately  into  the  outer 
closed  tube  and  acts  as  a  receptacle  for  the  sublimate. 

The  substance  to  be  sublimed  is  contained  in  a  small  beaker 
placed  at  the  bottom  of  the  outer  tube. 

The  apparatus  may  be  used  for  sublimation  either  at  the  ordinary 
or  under  diminished  pressure.  F.  B. 

Thermochemical  Studies  of  Some  Binary  Compounds  of  the 
Alkali  and  Alkali-earth  Metals.  Robert  de  Forcrand  {Gompt. 
rend.,  1911,  152,  27 — 31). — The  author  has  collated  in  tabular  form 
the  best  existing  data  for  the  heats  of  dissolution  and  formation  of  the 
chlorides,  bromides,  iodides,  fluorides,  and  oxides  of  calcium,  strontium, 
barium,  lithium,  sodium,  potassium,  rubidium,  and  caesium.  Deter- 
minations of  the  heats  of  dissolution  of  the  following  anhydrous 
compounds  were  made  to  complete  the  series.  The  values  are  in 
Calories.  Cal2  + 28-12,  LiF-1-04,  IlbCl-4-50,  EbBr-5-96,  Rbl 
-6-50,  RbF  +  5-80,  CsCl-4-68,  CsBr- 6'73,  CsI-8-25,  CsF  +  8-37. 
The  data  are  discussed  from  the  point  of  view  of  Berthelot's  principle 
of  maximum  work.  W.  O.  W. 

Thermochemistry  of  the  Silicates,  Emil  Dittler  {Zeitsch. 
anorg.  Chem.,  1911,  69,  273—304.  Compare  Abstr.,  1909,  ii,  970).— 
The  difiiculties  of  obtaining  correct  cooling  and  heating  curves  in  the 
case  of  silicates,  owing  to  the  suspended  transformation  effects,  are  fully 
discussed,  and  the  precautions  which  must  be  taken  are  enumerated. 
Thermal  and  optical  measurements  on  diopside  from  Zermatt,  adularia 
from  St.  Gotthard,  oligoclase-albite  from  Wilmington  (Delaware), 
labradorite  from  Kiew,  an  artificial  labradorite,  artificial  anorthite,  and 
anorthite  from  Pizmeda  are  given. 

Owing  to  the  extremely  small  velocity  of  melting,  the  absorption  of 
heat  at  the  melting  point  is  not  the  chief  factor  in  the  heating  curve, 
so  that  with  different  velocities  of  heating  the  melting  point  will  occur 
at  different  points  in  the  curve.  Melting  point  determinations  on 
large  fragments  must  be  avoided,  since  they  are  more  readily  super- 
heated than  a  fine  powder  and  thus  give  higher  results. 
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Geologically,  freezing  points  are  more  important  than  melting  points, 
and  are  generally  lower  than  the  latter,  owing  to  undercooling.  The 
temperatures  at  which  crystallisation  begins  to  take  place  in  various 
minerals  are  as  follows:  artificial  diopside,  1290 — 1250°;  artificial 
labradorite,  1230°;  labradorite  from  Kiew,  1200—1160°;  artificial 
anorthite,  1310°  ;  anorthite  from  Pizmeda,  1200°  The  temperatures  at 
which  crystallisation  is  complete  could  not  be  determined. 

T.  S.  P. 

Determinations  of  the  Law  of  Chemical  Attractions  between 
Atoms  from  Physical  Data.  Richard  D.  Kleeman  {Phil.  Mag., 
1911,  [vi],  21,  83— 102).— From  data  of  Ramsay  and  Young,  and  Mills 
relating  to  surface  tension  and  latent  heat  of  benzene,  chlorobenzene, 
carbon  tetrachloride,  and  methyl  formate,  and  to  the  critical  density 
of  ethyl  ether,  /8y-dimethylbutane,  /8e-dimethylhexane,  isopentane, 
n-pentane,  n-hexane,  n-heptane,  w-octane,  benzene,  cyclohexane,  fluoro- 
benzene,  chlorobenzene,  bromobenzene,  iodobenzene,  carbon  tetra- 
chloride, and  stannic  chloride,  various  consequences  of  the  mathe- 
matical expressions  deduced  in  previous  papers  are  tested.  F.  S. 

Recovery  of  Hammered  Materials.  Leon  Guillet  (Compt. 
rend.,  1910,  151,  1127 — 1128). — Experiments  on  hard  and  soft  steel 
and  on  nickel  show  that  complete  recovery  on  annealing,  characterised 
by  attainment  of  maximum  length,  occurs  in  each  case  at  750 — 800°. 
The  curves  showing  elasticity  on  traction  exhibit  two  elastic  limits, 
one  constant  and  characteristic  for  the  metal  in  the  ordinary  state,  the 
other  variable  with  the  temperature  of  recovery.  The  metals  in  this 
respect  behave  as  heterogeneous  materials  of  which  only  one 
constituent  shows  the  effects  of  hammering.  W.  0.  W. 

Some  Abnormal  Temperature-coeflBicients  of  the  Molecular 
Surface  Energy  of  Organic  Substances.  Paul  Walden  {Zeitsch. 
physikal.  Chem.,  1910,  75,  555 — 577). — According  to  the  Eotvos- 
Ramsay- Shields  rule,  the  temperature-coefficient  of  the  molecular 
surface  energy,  d[y{Mv)mdt,  is  about  2'121  for  unimolecular  sub- 
stances, for  associated  substances  it  is  less,  and  for  dissociated  sub- 
stances greater.  The  author  now  finds  that  the  coefficient  in  question 
is  6'21 — 5'35  for  tri stearin  and  5'57 — 4"92  for  tripalmitin,  between  60° 
and  120°,  whereas  the  molecular  weights,  according  to  cryoscopic 
determinations  with  a  number  of  organic  solvents,  are  normal.  The 
coefficient  for  the  tsobutyl  ester  of  ricinoleic  acid  amounts  to 
3'24 — 3'30  between  23°  and  85°,  whilst  its  molecular  weight  is  normal. 
The  above  rule  therefore  does  not  hold  even  approximately,  and  the 
deviations  appear  to  be  the  greatest  for  complex  substances  of  high 
boiling  point.  The  surface-tension  of  solutions  of  tripalmitin  and 
tristearin  in  benzene  has  also  been  measured.  The  average  value  of 
the  coefficient  for  both  solutions  calculated  according  to  the  mixture 
rule  is  about  2'18  ;  the  solutions  therefore  behave  as  non-associated 
and  non-dissociated  liquid  systems. 

On  the  other  hand,  two  hydroxyl-free  solvents  with  abnormally  small 
coefficients  of  molecular  surface  energy,  succinonitrile  and  formamide, 
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have  been  investigated.  From  the  results  of  surface-tension  measure- 
ments, the  coefficient  for  the  nitrile  between  80°  and  100°  is  0-565, 
indicating  a  molecular  complexity  of  7*27,  from  100 — 118°  it  is  0"601, 
the  complexity  being  6"63.  For  formamide,  between  5°  and  60°,  the 
coefficient  varies  from  0'638  to  0*710,  corresponding  with  a  molecular 
complexity  of  6*75 — 5'17.  The  conclusion  that  these  two  compounds 
are  highly  associated  is  confirmed  by  cryoscopic  and  ebullioscopic 
measurements.  G.  S. 

The  Viscosity  of  Dispersoids.  Emil  Hatschek  (Zeitsch.  Chem. 
Ind.  Kolloide,  1911,  8,  34—39.  Compare  this  vol.,  ii,  19).— On  the 
basis  of  certain  assumptions  relating  to  the  form  and  distribution  of 
the  disperse  phase  in  the  dispersive  medium,  the  author  has  examined 
the  changes  which  should  result  from  the  disturbance  of  the  normal 
arrangement  of  the  disperse  phase  as  a  consequence  of  the  relative 
movement  of  juxtaposed  layers  of  an  emulsion,  and  has  deduced  a 
relationship  between  the  viscosity  of  the  emulsion  and  that  of  the 
dispersive  medium. 

The  effect  of  this  relative  movement,  such  as  is  involved  in  the  flow 
of  the  emulsion  through  capillary  tubes,  is  dependent  on  the  relative 
magnitudes  of  the  surface  tension  and  the  viscosity  of  the  disperse 
phase  if  the  proportion  of  this  is  very  large,  and  a  decrease  in  the 
viscosity  of  the  disperse  phase  is  shown  to  be  accompanied  in 
certain  circumstances  by  an  increase  in  the  viscosity  of  the  emulsion. 

For  a  disperse  system  of  this  type,  there  is  a  critical  velocity  of 
displacement  of  juxtaposed  layers  at  which  an  abrupt  change  takes 
place  in  the  viscosity,  and  this  velocity  is  determined  by  the  rate  at 
which  the  particles  of  the  disperse  phase  regain  their  original 
structural  form  when  deformed  as  a  result  of  the  lateral  displacement 
of  these  layers.  For  velocities  of  displacement  greater  than  this 
critical  value,  the  relationship  between  the  viscosity  of  the  emulsion 
and  that  of  the  dispersive  medium  is  expressed  by  771  =  77  ^fl{  IJf-  1)> 
in  which  iq^  and  yj  are  the  viscosities  of  the  emulsion  and  the  dispersive 
medium,  and  y  is  the  ratio  of  the  volume  of  the  emulsion  to  that  of 
the  disperse  phase.  For  velocities  of  displacement  smaller  than  the 
critical  value,  the  mathematical  treatment  of  the  question  presents 
difficulties,  but  it  is  shown  that  the  viscosity  of  the  system  under 
these  conditions  must  be  greater  than  for  greater  velocities, 

H.  M.  D. 

The  Phenomenon  of  Agglomeration  in  Finely  Powdered 
Substances.  M.  C.  Schuyten  {Chem.  Zeit.,  1910,  34,  1357).— 
A  sample  of  pure  iron  powder,  kept  for  fifteen  years  in  a  well  stoppered 
bottle,  which  had  not  undergone  oxidation,  had  formed  a  globular 
mass  with  a  peculiar  goose-neck  shaped  excrescence. 

Barium  sulphate,  prepared  by  mixing  equivalent  proportions  of 
solutions  of  barium  chloride  and  ammonium  sulphate,  gradually  formed 
conical  excrescence,  reaching  a  length  of  6 — 7  cm.  The  author 
ascribes  these  phenomena  to  physical  actions.  L.  de  K. 

Globular  Appearance  of  Certain  Precipitates.  Feiedrich 
Bardach    {Chem.    Zeit.,    1911,    35,    33). — The   globular   or  flocculent 
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appearance  assumed  by  finely  divided  substances,  such  as  precipitated 
barium  sulphate,  etc.,  has  been  fully  discussed  by  Quincke  (Abstr., 
1902,  ii,  200)  and  others,  who  attribute  the  phenomenon  to  the  action  of 
osmotic  pressure,  surface  tension,  etc.  The  outer  surface  of  the  flocks 
has  a  characteristic  appearance,  whilst  the  interior  frequently  exhibits 
a  cell-like  structure.  W.  P.  S. 

Parallelism  between  the  Occurrence  of  Cohesion  and  the 
Conditions  Necessary  for  Dyeing.  Augustk  Rosenstiehl  {Bull. 
Soc.  chim.,  1911,  [iv],  9,  12—18.  Compare  Abstr.,  1909,  ii,  796).— 
A  number  of  cases  are  quoted  showing  that  the  conditions  under  which 
cohesion  occurs  between  the  same  or  different  substances  are  exactly 
analogous  to  those  under  which  the  dyeing  of  fabrics  takes  place,  and 
it  is  suggested  that  cohesion  between  dye  and  fabric  plays  the  principal 
role  in  this  operation,  although  chemical  affinity  between  dye  and  fabric 
may  also  be  operative.  T.  A.  H. 

Deduction  of  the  General  Phase  Theorem  for  Adsorption 
Systems.  P.  N.  Pawloff  {Zeitsch.  physikal.  Chem.,  1910,  75, 
552 — 554). — The  form  of  the  phase  rule  for  a  system  capable  of 
adsorption  is  deduced  mathematically ;  it  is  similar  to  that  for  a 
system  in  which  adsorption  does  not  occur.  Condensed  disperse 
systems  capable  of  absorption  have  six  kinds  of  variables,  whereas 
colloidal  adsorption  systems  are  characterised  by  seven  variables. 

G.  S. 

A  New  Proof  of  the  Existence  of  an  Adsorption  Equili- 
brium in  Hydrosols.  Alfred  Lottermoser  and  P.  Maffia 
(Ber.,  1910,  43,  3613 — 3618). — Experimental  results  are  recorded 
in  support  of  the  view  that  electrolytes  are  adsorbed  by  hydrosols 
in  accordance  with  an  exponential  law.  Freshly  precipitated  ferric 
hydroxide  was  dissolved  in  ferric  chloride  solution,  and  a  portion 
I  of  the  electrolyte  removed  by  filtration  through  collodion.  The 
contents  of  the  filter  were  then  diluted  with  water,  and  the  solu- 
tion again  filtered,  this  process  being  repeated  until  a  hydrosol 
containing  relatively  little  chlorine  was  obtained.  From  this 
hydrosol  a  series  of  others  were  prepared  by  addition  of  varying 
quantities  of  water,  and  each  of  these  was  then  subjected  to  filtration 
through  collodion.  The  chloride  in  the  various  filtrates  was  estimated, 
and  by  difference  the  adsorbed  chloride  was  ascertained.  Denoting 
by  c  the  number  of  millimols.  of  chlorine  per  c.c.  of  the  filtrate,  and 
by  x/m  the  millimols.  of  chlorine  adsorbed  by  one  gram  of  ferric  oxide, 
it  is  found  that  the  experimental  data  can  be  satisfactorily  represented 
by  the  equation:  x/m  =  l3.c^'P,  in  which  ;8  =  2*83  and  1//>  =  0'163  are 
constants.  Similar  results  were  obtained  in  the  investigation  of  a  ferric 
oxide  hydrosol  prepared  by  addition  of  ammonium  carbonate  to  a 
solution  of  ferric  chloride.  H.  M.  D. 

"  Anomalous  "  Adsorption.  "William  M.  Bayliss  (Zeitsch.  Chem. 
Ind.  Kolloide,  1911,  8,  2 — 4). — The  so-called  "anomalous  "  adsorption 
recently  observed  by  Biltz  and  Steiner  (Abstr.,  1910,  ii,  830)  can  be 
accounted  for  on  the  basis  of  the  author's  observations  on   '•  electric 
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adsorption"  (Abstr.,  1906,  ii,  344).  In  these  experiments  filter- 
paper  was  the  adsorbent,  and  this  becomes  negatively  charged  in 
contact  with  water.  In  consequence  of  this  electric  charge,  electro- 
positive colloids  are  attracted  by  the  paper,  whilst  electro-negative 
colloids  are  repelled.  In  presence  of  neutral  salts,  the  negative  charge 
is  partly  or  completely  neutralised. by  the  cation,  and  as  a  result  the 
adsorption  of  electro-negative  colloids  is  facilitated,  whilst  that  of 
electro-positive  colloids  is  hindered.  This  neutral  salt  action  ex- 
plains the  absence  of  ''anomalous"  adsorption  in  the  experiments  of 
Biltz  and  Steiner,  when  dialysed  night-blue  was  used  instead  of  the 
commercial  substance.  It  also  accounts  for  the  approximately  normal 
adsorption  observed  in  the  experiments  in  which  dilute  solutions  of 
the  dye  were  examined.  H.  M.  D. 

Capillary  Analysis  of  Colloidal  Solutions.  Naima  Sahlbom 
{Koll.  Chem.  Beihefte,  1910,  2,  79— 141).— The  behaviour  of  colloidal 
solutions  of  a  number  of  inorganic  substances  has  been  investigated  by 
observations  of  the  capillary  effects  produced  when  long  strips  of  filter 
paper  are  supported  with  the  lower  edges  immersed  in  the  solutions. 
It  has  been  found  that  the  positive  colloids  are  precipitated  at  the 
surface  of  contact,  whereas  negative  colloids  rise  through  the  capillary 
network  without  hindrance.  The  precipitation  of  the  positive  colloids 
is  not  due  to  chemical  action,  but  to  the  setting  up  of  an  E.M.F.  as  a 
consequence  of  the  streaming  of  the  liquid  through  the  capillaries  ;  this 
potential  difference  brings  about  the  discharge  of  the  positively  charged 
colloidal  particles.  If  the  capillaries  are  not  sufiiciently  narrow,  the 
resulting  E.M.F.  is  not  large  enough  to  give  rise  to  complete  pre- 
cipitation, and  a  rise  of  the  positive  colloid  is  observed. 

A  detailed  examination  of  the  phenomena  observed  in  the  case  of 
colloidal  ferric  hydroxide  has  shown  that  the  free  acid  present  in  an 
incompletely  dialysed  solution  prevents  complete  precipitation. 
Addition  of  acid  to  a  completely  dialysed  hydrosol  has  the  same 
effect.  The  capillary  phenomena  exhibited  by  solutions  of  colouring 
matters  are  in  many  cases  closely  similar  to  those  observed  with 
inorganic  colloids.  H.  M.  D. 

Capillary  Electrical  Precipitation  of  Positive  Colloids. 
Fritz  Fighter  {Zeitsch.  Chem.  Ind.  Kolloide,  1911,  8,  1 — 2. 
Compare  preceding  abstract). — The  precipitation  of  positive  colloids 
as  a  result  of  the  production  of  electrical  forces  by  diffusion  through 
capillary  tubes  has  been  further  examined  by  experiments  with  parallel 
glass  plates.  When  a  drop  of  a  dialysed  colloidal  solution  of  ferric 
hydroxide  is  placed  on  one  of  the  plates,  and  the  second  plate  is  allowed 
to  sink  slowly  on  to  the  former,  it  is  found  that  the  thin  layer  of  solution 
between  the  plates  exhibits  a  sharply  defined  circular  opalescent  zone 
in  consequence  of  the  precipitation  of  the  positive  colloid.  A  similar 
phenomenon  is  observed  with  colloidal  solutions  of  chromic  oxide, 
zirconium  dioxide,  and  thorium  dioxide.  With  coloured  solutions  of 
basic  dyes,  such  as  night- blue  and  methylene-blue,  the  visible  effect  is 
still  more  pronounced. 

From  the  dimensions  of  the  circular  zone  of  precipitation  and  the 
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weight  of  the  solution  between  the  plates,  the  critical  distance  between 
the  plates  requisite  for  the  production  of  the  precipitation  can  be 
calculated.  In  the  case  of  ferric  hydroxide,  this  was  found  to  be 
0-0322,  but  this  is  very  much  smaller  than  the  value  (0-075  mm.) 
expected  on  the  basis  of  experiments  with  capillary  tubes.  The  much 
smaller  value  is  probably  due  to  mechanical  displacement  of  the 
precipitation  zone  when  the  plates  are  brought  together. 

In  similar  experiments  with  solutions  of  negative  inorganic  colloids 
and  acid  dyes  no  precipitation  effects  are  observed.  H.  M.  D. 

Origin  of  Internal  Pressure  in  Solutions.  V.  Polowzofp 
(Zeitsch.  physikal.  Chem.,  1910,  75,  513 — 526). — According  to 
Tammann  (Innere  Krd/te  und  Eigenschaften  der  L'dsungen,  Leipzig, 
1907),  the  greater  internal  pressure  in  a  solution  as  compared  with  the 
pure  solvent  is  due  to  attraction  between  solvent  and  solute,  and  is  of 
the  same  nature  in  electrolytes  and  non-electrolytes.  Drude  and 
Nernst  {Zeitsch.  physikal.  Chem.,  1894,  15,  79),  on  the  other  hand, 
ascribe  the  increased  pressure,  at  least  in  the  case  of  electrolytes,  to 
the  effect  of  the  electrostatic  field  of  the  ions  (theory  of  electrostriction), 
and  in  accordance  with  this  view,  it  has  been  found  that  the  complete 
ionisation  of  a  mol.  of  a  binary  salt  is  attended  by  a  contraction 
(resulting  from  the  increase  of  pressure)  of  13 — 14  c.c.  In  the 
present  paper,  further  evidence  is  advanced  in  favour  of  the  electro- 
striction theory. 

From  observations  on  the  density  of  solutions  of  monochloroacetic 
acid  in  different  dilutions,  the  degree  of  dissociation  of  the  salt  being 
known,  it  is  calculated  that  the  complete  ionisation  of  a  mol.  of  the 
salt  is  attended  by  a  contraction  of  about  10  c.c.  On  the  other  hand, 
the  apparent  molecular  volume  of  ethyl  alcohol  in  benzene  only  varies 
slightly  from  dilute  to  very  concentrated  solutions,  although  the 
molecular  complexity  greatly  diminishes  on  dilution.  This  is  difficult 
to  reconcile  with  Tammann's  theory,  as  an  increase  in  the  number  of 
molecules  should  cause  increased  attraction  between  solvent  and  solute, 
and  therefore  increased  internal  pressure  and  consequent  contraction. 
The  data  of  Ritzel  (Abstr.,  1907,  ii,  740)  on  the  compressibility  of 
solutions  of  ethyl  alcohol  in  benzene  are  also  in  favour  of  the  yiqw  that 
the  internal  pressure  does  not  increase  on  dilution.  Finally,  it  is 
shown  by  an  indirect  method  that  the  dissociation  of  amyl  acetate  into 
amylene  and  acetic  acid  is  attended  by  an  increase  and  not  by  a 
diminution  of  volume.  This  is  in  agreement  with  Nernst's  theory — as 
no  ions  are  concerned  there  can  be  no  electrostriction. 

The  electrostriction  theory  cannot  of  course  account  for  the  increased 
internal  pressure  caused  by  dissolution  of  non-electrolytes,  such  as  the 
sugars  and  glycerol,  in  water;  these  solutions  require  further 
investigation.  G.  S. 

Influence  of  Foreign  Substances  Dissolved  in  the  Mother 
Liquor  on  the  Faces  of  Crystals  of  Meconic  Acid  and  on 
their  Pseudopolychroism.  Paul  Gaubert  {Compt.  rend.,  1910, 
151,  1134—1136.  Compare  Abstr.,  1906,  ii,  152).— Meconic  acid 
occurs  in  orthorhombic,  hemimorphic  crystals  having  curved  faces  and 
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showing  marked  double  refraction  [a:6  :c  =  0*613  : 1  : 0*900;  a  =  63°, 
)8=138°].  Addition  of  different  substances  to  the  solution  in  which 
the  crystals  are  growing  may  modify  the  crystalline  form  to  a  con- 
siderable degree  ;  thus,  picric  acid  produces  elongation  in  the  direction 
of  the  axis  a,  whilst  mothylene-blue  elongates  the  axis  h.  The  extent 
of  elongation  depends  on  the  amount  of  foreign  matter  absorbed  by 
the  crystal.  A  large  quantity  of  methylene-blue  produces  hemimorphism, 
the  crystals  being  H'^haped.  Addition  of  carbamide  to  the  mother 
liquor  causes  the  crystals  to  exhibit  pseudopolychroism  when  viewed 
through  a  Nicols'  prism.  This  appears  to  be  due  to  the  presence  of 
microscopic  bubbles  which  produce  partial  absorption  through  repeated 
reflexion.  W.  O.  W. 

Theory  of  the  Phenomena  of  Transition  between  Colloidal 
and  True  Solutions.  P.  P.  von  WeimaSn  [Zeitsch.  Chem.  Ind. 
Kolloide,  1911,  8,  24 — 33). — A  theoretical  paper  in  which  the  author 
discusses  the  relationships  between  unsaturated,  supersaturated,  and 
colloidal  solutions  in  reference  to  the  action  of  the  dispersive  and 
coagulating  forces.  The  hydrosols  of  slightly  soluble  substances  are 
qualitatively  differentiated  from  the  corresponding  unsaturated 
solutions  by  the  fact  that  continuous  condensation  takes  place  in  the 
former.  In  accordance  with  this  view,  the  disperse  particles  are  not 
amorphous,  but  are  characterised  by  vectorial  structure.  The  forces 
which  determine  the  vectorical  arrangement  are  peculiar  to  the 
molecules,  and  the  play  of  these  forces  is  not  inhibited  by  the  excessive 
development  of  the  surface  which  is  characteristic  of  colloidal 
systems. 

Observations  relating  to  the  precipitation  of  supersaturated  solutions 
of  barium  sulphate  are  cited  in  support  of  the  author's  views. 

H.  M.  D. 

The  Micellary  or  "  Colloidal "  State.  Giovanni  Malfitano 
{Koll.  Chem.  Beih^fle,  1910,  2,  142— 212).— A  theoretical  paper  in 
which  the  relationships  and  differences  between  the  colloidal  and 
crystalloidal  states  and  between  the  processes  of  coagulation  (floccu- 
lation)  and  crystallisation  are  examined.  In  part,  the  theoretical  con- 
siderations have  reference  to  experimental  observations  published 
previously  (Abstr.,  1909,  ii,  473)  on  the  behaviour  of  solutions  of  ferric 
chloride.  H.  M.  D. 

The  Saturation  Capacity  of  Colloidal  Compounds.  Walthere 
Spring  {Bull.  Soc.  chim.  Belg.,  1910,  24,  446 — 453;  Arch.  Sci.  phys. 
nat.,  1910,  [iv],  30,  561 — 571). — Observations  relating  to  the  influence 
of  saponin  on  suspensions  of  soot  in  water  are  described,  which  seem 
to  show  that  the  capacity  of  colloidal  substances  to  form  complex 
aggregates  is  limited,  in  a  similar  way  to  that  observed  in  the  case  of 
chemical  combination. 

From  preliminary  experiments  with  solutions  of  saponin,  it  appears 
that  this  substance  occupies  a  position  intermediate  to  the  colloids  and 
crystalloids.     Its  solutions  show  the  Tyndall  effect,  and  under  the 
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influence  of  a  current  the  saponin  moves  towards  the  anode  ;  on  the 
other  hand,  dialysis  experiments  show  that  it  undergoes  diffusion. 

To  ascertain  the  influence  of  saponin  on  the  durability  of  soot 
suspensions,  solutions  containing  from  7"5  to  0'0045%  of  saponin  were 
shaken  up  with  the  same  quantity  of  soot,  carefully  free  1  from  fatty 
matter  by  extraction  with  benzene,  and  the  times  required  for  the 
clarification  of  the  solutions  were  observed.  From  these  data  it 
appears  that  a  solution  containing  between  2*5  and  3%  of  saponin  is 
most  favourable  to  the  persistence  of  the  suspension.  If  the  solutions 
are  made  either  slightly  acid  or  alkaline,  clarification  takes  place  in 
all  cases  very  quickly,  and  there  is  no  optimum  effect.  When  a 
current  is  passed  through  the  most  durable  suspension,  the  soot 
migrates  to  the  anode,  although  a  pure  aqueous  soot  suspension  shows 
the  opposite  effect.  This  indicates  the  formation  of  colloidal  aggre- 
gates as  a  result  of  the  adsorption  of  saponin  by  the  soot.  The  effect 
of  saponin  on  the  behaviour  of  suspensions  of  soot  when  subjected  to 
filtration  has  been  examined,  and  it  appears  that  the  adsorption  of  the 
soot  by  other  substances,  such  as  filter-paper,  is  to  a  large  extent 
prevented  by  reason  of  the  formation  of  soot-saponin  aggregates. 
The  view  that  the  formation  of  colloidal  aggregates  or  adsorption 
compounds  is  limited  by  a  definite  saturation  capacity,  is  supported  by 
this  and  a  number  of  other  observations  of  similar  character  which 
are  described  in  detail.  H,  M.  D. 

Colloidal  Chemistry  and  the  Phase  Rule.  W.  P.  A.  Jonker 
{Zeitsch.  Chem.  Ind.  Kolloide,  1911,  8,  15 — 18). — The  applicability  of 
the  phase  rule  to  colloidal  systems  is  discussed,  and  the  conclusion 
drawn  that  the  relatively  large  amount  of  surface  exhibited  by 
colloidal  substances  is  without  influence  on  the  nature  of  the 
equilibrium  relationships  from  the  phase  rule  point  of  view.  The 
coagulation  of  colloids  is  not  comparable  with  the  separation  of 
a  liquid  into  two  layers,  for  the  former  process  is  not  accompanied  by 
by  an  increase  in  the  number  of  phases.  Objeccion  is  taken  to  the 
introduction  of  surface  tension  as  a  new  independent  variable  in  the 
consideration  of  colloidal  systems,  for  surface  tension  is  quite  different 
in  character  from  temperature  and  pressure,  in  that  its  magnitude 
cannot  be  varied  at  will. 

In  reference  to  the  connexion  between  the  amorphous  and  crystal- 
line states,  it  is  stated  that  realgar  is  a  suitable  substance  for 
experimental  investigation.  This  can  be  obtained  in  amorphous  or 
crystalline  form  by  melting  together  equivalent  quantities  of  sulphur 
and  arsenic.  The  crystalline  variety  melts  at  320°,  whereas  the 
amorphous  becomes  liquid  at  about  130°,  and  when  heated  to  350°  its 
properties  change  in  a  continuous  manner.  These  observations  are 
cited  as  evidence  in  support  of  the  view  that  the  amorphous  and 
crystalline  forms  are  to  be  regarded  as  distinct  phases.         H.  M.  D. 


The  Equilibrium  between  Potassium  Hydrogen  Carbonate 
and  Trihydrated  Magnesium  Carbonate.  Nanty  {Compt.  rend., 
1910,   151,   1352— 1354).— Polemical   against    Eogel    (Abttr.,    1886. 
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121)  and  Buchner  (Zeitsch.  Mektrochem.,  1908,  14,  63).     The  author 
has  re-examined  the  conditions  of  equilibrium  in  the  reaction 

KHCOg  +  MgC03,3H20  +  HgO  ^  MgC03,KHC03,4H20, 
and   is   unable   to   confirm    the  existence  of   two  distinct   limits   of 
formation  and  decomposition  for  the   reverse   reactions  at  20 — 30°. 
For  the  same  temperature,  at  constant  pressure,  the  actions  appear  to 
converge  towards  a  common  limit.  W.  0.  W. 

Electron  Conception  of  Valency.  K.  George  Falk  and 
John  M.  Nelson  {J.  Amer.  Cheni.  Soc,  1910,  32,  1637—1654).— 
Thomson's  hypothesis,  that  each  linking  between  the  atoms  of  a 
compound  is  due  to  the  transference  of  a  negatively-charged  corpuscle 
from  one  atom  to  the  other,  is  considered  in  its  application  to  various 
classes  of  organic  compounds,  and  references  to  its  application  to 
inorganic  compounds  are  quoted  from  the  papers  of  Noyes  (Abstr., 
1908,  ii,  349)  and  Ramsay  (Trans.,  1908,93,  774).  It  is  shown  that 
all  cases  of  isomerism,  connected  with  the  presence  of  a  double  bond, 
whether  between  like  or  unlike  atoms,  can  be  interpreted  on  the  basis 
of  the  direction  of  the  valencies  (that  is,  the  direction  of  transference 
of  the  corpuscles)  without  recourse  to  spatial  configurations.  The 
theory  of  directive  valencies  is  also  employed  to  account  for  the 
existence  of  certain  isomerides,  and  to  account  for  certain  reactions 
which  have  not  been  explained  previously.  E.  G. 

Stokes's  Formula.  Max  Reinganum  (Ber.  Deut.  physikal.  Ges., 
1910,  12,  1025 — 1038). — In  view  of  the  frequent  application  of 
Stokes's  formula  in  the  calculation  of  the  diameters  of  small  particles 
from  observations  on  their  velocities  of  movement  under  the  influence 
of  a  known  force,  the  author  has  examined  the  conditions  under  which 
this  formula  holds  good.  For  very  small  particles,  such  as  the  ions  in 
gases,  the  formula  is  not  valid,  and  it  is  shown  that  the  determination 
of  the  dependence  of  the  velocity  of  such  particles  on  the  pressure 
of  the  gas  may  be  used  as  a  means  of  ascertaining  whether  Stokes's 
equation  is  applicable  or  not.  In  the  use  of  the  small  metallic 
particles  investigated  by  Ehrenhaft  {Physikal.  Zeitsch.,  1910,  10,  318, 
940),  the  uncorrected  equation  is  inapplicable,  and  the  calculated 
diameters  of  the  smallest  particles  are  in  consequence  incorrect. 

On  the  assumption  that  the  small  particles  can  be  regarded  as 
elastic  spheres  similar  to  gas  molecules,  the  author  deduces  a  new 
formula  connecting  the  radii  of  the  spheres  and  their  velocity  of 
movement.  According  to  this,  the  radius  of  the  particles  is  propor- 
tional to  the  velocity,  whereas  in  Stokes's  formula  the  radius  is 
proportional  to  the  square-root  of  the  velocity.  For  a  given  radius 
the  new  formula  shows  that  the  velocity  is  inversely  proportional  to  the 
density  of  the  gaseous  medium,  but  according  to  the  older  formula 
the  density  of  the  gas  is  without  influence  on  the  velocity  of  the 
particles. 

From  the  data  of  Ehrenhaft,  the  dimensions  of  the  particles 
calculated  from  the  two  formulae  are  compared.  In  the  case  of  gold 
and  platinum  the  calculated  values  are  nearly  the  same  for  the  larger 
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particles,  but  the  author's  formula  gives  much  smaller  values  for  the 
radii  when  the  most  slowly  moving  particles  are  considered. 

H.  M.  D. 


Automatic  Rapid  Mercury  Pump  for  High  Vacua.  A.  Beutell 
{Chem.  Zeit.,1^10,  34,  1342— 1343).— With  one  of  the  author's  mercury 
pumps  a  vacuum  of  0'0007  mm.  can  be  obtained  in  ten  minutes, 
and  one  of  0"0001  mm.  in  twenty  minutes,  whilst  after  twenty-five 
minutes  it  was  impossible  to  measure  the  vacuum  with  a  McLeod 
gauge.     Only  029  kg.  of  mercury  is  necessary  to  work  the  pump. 

A  photograph  of  the  pump,  as  mounted,  is  given,  but  no  details. 

T.  S.  P. 

A  Modified  Separating  Funnel  and  "Washer  for  Heavy 
Liquids.  Harford  M.  Atkinson  {Chem.  News,  1910,  102,  308). — 
Tbe  funnel  consists  of  an  ordinary  tap  funnel,  with  a  second  tap  and 
short  tube  inserted  about  half-way  up  the  side  of  the  bulb.  The 
washing  liquid,  etc.,  can  be  run  off  by  this  side  tap,  and  further 
washings  performed  without 
running  off  the  heavy  liquid. 
The  drying  with  calcium 
chloride  can  also  be  carried 
out  in  the  funnel.        N.  C. 

Filtering  Apparatus  for 
Substances  which  are 
Hygroscopic  or  Altered 
by  Exposure  to  Air.  Wil- 
HELM  Steinkopf  (CAem.  Zeit., 
1910,  34,  1358).— On  the 
suction  flask,  A,  is  placed  a 
Biichner  funnel,  B,  having  a 
ground  flange,  the  edge  of 
which  is  turned  upwards  to 
prevent  the  lid  from  slipping  ; 
the  funnel  is  closed  by  means 
of  a  ground-glass  lid,  C, 
furnished  with  a  neck.  Into 
this  fits  the  adapter,  Z), 
which  has  a  tube,  E,  bent 
at  right  angles,  and  a  side 
tubulus,  F,  into  which  the 
neck  of  the  reaction  flask,  G, 

is  ground.  This  neck  is  bent  at  such  an  angle  that  when  the 
bulb  of  the  flask  is  turned  upwards,  the  contents,  liquid  and  pre- 
cipitate, readily  flow  into  D.  The  neck  of  the  flask,  G,  also  has  a 
tubulus,  H,  which  during  the  reaction  proper  may  be  connected  with  a 
reflux  condenser  or  a  gas-delivery  tube,  but  during  filtering  is  fitted 
with  a  separating  funnel  containing  the  washing  liquid.  H  is  placed 
not  in  the^position  shown  in  the  diagram,  but  so  much  to  one  side  that 
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the  contents  will  not  run  into  it  when  the  flask  is  rotated  in  F.  To 
prevent  moisture  entering  during  the  filtration,  phosphoric  oxide  tubes 
are  attached  to  E  and  to  the  side-tube  of  A,  leading  to  the  pump.  As 
the  solvents  used  are  generally  ether,  benzene,  light  petroleum,  and  the 
like,  it  is  advisable  to  place  on  the  dry  filter  paper  a  cut  and  ground 
inverted  funnel,  J,  which  keeps  the  paper  in  position  and  also  prevents 
any  splashing  of  the  precipitate  on  to  the  sides  of  the  Biichner  funnel. 
If  desired,  an  inert  gas  can  be  transmitted  through  E.  L.  de  K. 

Automatic  Extraction  of  Aqueous  Liquids  by  Organic 
Solvents  of  Lower  Density.  Richard  Kempf  {Chem.  Zeit.,  1910, 
34,  1365 — 1366). — The  apparatus  consists  of  a  flask  surmounted  by 
two  tubes  placed  concentrically  to  one  another  ;  the  vapour  from  the 
boiling  ether,  etc.,  passes  through  the  annular  space  between  the 
tubes  to  a  condenser.  The  condensed  ether  drops  into  a  funnel  tube 
which  is  placed  concentrically  in,  and  reaches  to  the  bottom  of,  the  inner 
tube,  which  is  closed  below  and  contains  the  liquid  to  be  extracted.  A 
flat  glass  spiral  is  twisted  round  the  stem  of  the  funnel,  like  an 
ascending  stair,  and  so  forces  the  ether  into  intimate  contact  with  the 
liquid  to  be  extracted  as  it  ascends  through  it.  The  ether  collects  on 
the  surface  of  the  aqueous  liquid,  and  flows  through  two  openings 
in  side  of  the  inner  tube  back  into  the  flask  below.  L.  de  K. 

Apparatus  for  Preserving  and  Measuring  Poisonous, 
Hygroscopic,  or  Low-boiling  Liquids. Wilhelm  Steinkopf  {Cliem. 
Zeit.,  1910,  34,  1319). — The  liquid  under  investigation,  for  example, 
anhydrous  hydrogen  cyanide,  is  directly  distilled  into  the  cylindrical 
vessel  in  which  it  is  to  be  preserved.  Sealed  into  this  vessel  is  a 
narrow  tube  reaching  down  to  the  bottom  and  connected  with  a 
measuring  tube  through  a  stopcock.  Another  tube  containing  a 
stopcock  is  also  sealed  into  the  top  of  the  vessel,  and  by  connecting 
this  tube  with  a  source  of  pressure,  the  liquid  in  the  vessel  may  be 
forced  over  into  the  measuring  tube,  the  various  stopcocks  being 
appropriately  manipulated. 

The  whole  apparatus  in  made  of  glass.  T.  S.  P. 

Aluminium  Apparatus  for  Use  in  the  Laboratory.  Hugo 
Mastbaum  {Chem.  Zeit,  1910,  34,  1319). — Condensing  spirals  made  of 
aluminium  tubing  are  very  serviceable  in  distillations  occuring  in  wine 
and  brandy  analyses.  Boilers  of  the  same  material  may  also  be  used 
in  the  production  of  steam  for  distillations.  T.  S.  P. 

A  New  Apparatus  for  the  Preparation  of  Liquid  and 
Solid  Air  for  Demonstrations.  Max  Bamberger  (Oesterr,  Chem. 
Zeit.,  1910,  [ii],  13,  137 — 138). — The  paper  contains  a  sketch,  with 
description  of  an  apparatus  suitable  for  the  production  of  small 
quantities  of  liquid  air.  It  consists  of  two  series  of  copper  tubes  and 
a  steel  flask  ;  the  apparatus  is  cooled  ajjd  the,  enclosed  air  subjected  tq 
a  pressure  of  120  atmospheres.  F.  M.  G.  M. 
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Inorganic   Chemistry. 


Reactions  in  the  Presence  of  Nickel.  (a)  Inability  of 
Nitrogen  and  Hydrogen  to  Combine  in  Presence  of  Nickel, 
(b)  Reduction  of  Oxides  of  Nitrogen,  Sulphur,  and  Phosphorus 
in  Presence  of  Nickel.  Panchanan  Neogi  and  Bikendba  Bhusan 
Adhicary  {Zeitsch.  anorg.  Chem.,  1910,  69,  209 — 214), — A  mixture 
of  nitrogen  and  hydrogen  (1  : 3  or  1  :  6  by  volume)  does  not  give  rise 
to  the  formation  of  ammonia  when  passed  over  heated  reduced  iron, 
the  temperature  varying  from  dull  to  bright  red  heat.  Similar 
negative  results  are  obtained  when  the  reduced  iron  is  replaced  by 
pure  iron  wire  or  by  ferric  oxide,  no  matter  whether  the  gases  are 
dried  or  not  (compare  Ramsay  and  Young,  Trans.,  1884,  45,  93), 
No  ammonia  could  be  detected  when  the  iron  was  replaced  by  reduced 
nickel,  nickel  wire,  or  electrolytic  nickel. 

When  a  mixture  of  nitric  oxide  and  hydrogen  (1  :  3  or  better  1  :  4) 
is  passed  over  reduced  nickel,  the  nitric  oxide  is  almost  quantitatively 
converted  into  ammonia.  The  reaction  begins  at  300°  but  once  it  has 
set  in  the  temperature  may  be  lowered  to  120°, 

Hydrogen  sulphide  is  formed  when  a  mixture  of  sulphur  dioxide 
and  hydrogen  is  passed  over  nickel  heated  to  a  dull  red  heat.  The 
hydrogen  sulphide  is  probably  formed  partly  by  direct  reduction  of 
the  sulphur  dioxide,  and  partly  by  reduction  of  nickel  sulphide 
formed  by  the  interaction  of  nickel  and  sulphur  dioxide. 

Hydrogen  phosphide  is  produced  when  hydrogen  is  passed  over  a 
mixture  of  phosphoric  oxide  and  reduced  nickel  at  a  dull  red  heat. 

T.  S,  P. 

Catalysis  of  Hydrogen  Peroxide.  Ernst  H,  Riesenfeld  {Ber,, 
1911,44,  147—150.  Compare  Abstr.,  1908,  ii,  951).— The  reaction 
between  chromic  acid  and  excess  of  hydrogen  peroxide  can  be 
represented  by  the  equation  :  4H2Cr207  +  7H2O2  =  Cr2(Cr207)3  + 
IIH2O  +  5O0.  This  agrees  with  Spitalsky's  statement  that  only  about 
28%  of  the  chromic  acid  is  reduced,  but  this  author  did  not  notice 
that  all  the  free  acid  is  used  up.  The  reaction  is  not  a  catalytic 
process  (compare  Spitalsky,  this  vol,,  ii,  36,  37).  J.  J.  S. 

Raschig's  Nitrososulphonic  Acid,  "  Blue  Acid."  Wilhelm 
Manchot  {Zeitsch.  angew.  Chem.,  1911,  24,  13 — 14.  Compare  Abstr., 
1910,  ii,  956,  1055). — Mainly  a  reply  to  Raschig  (Zeitsch.  angew. 
Chem.,  1910,  23,  2248).  Raschig's  ferric  nitrososulphonate  should 
have  the  ratio  NO  :  Fe=  1*5  : 1,  whereas  the  actual  proportion  is  2:1. 
It  is  pointed  out  that  there  is  no  trace  of  evidence  for  the  existence 
of  a  blue  compound  formed  by  the  union  of  nitric  oxide  with  sulphuric 
acid.  J.  J.  S. 

Products  Formed  when  Phosphoric  Oxide  Dissolves  in 
Water.  D.  Balareff  (Zeitsch.  anorg.  Chem.,  1910,  69,  215—216). 
— Phosphoric  oxide  was  allowed  to  deliquesce  over  (1)  75%  sulphuric 
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acid,  (2)  9%  sulphuric  acid  ;  some  was  also  thrown  into  water.  In  the 
first  two  cases  the  reaction  was  considered  to  be  complete  when  the 
snow-like  appearance  of  the  phosphoric  oxide  has  disappeared.  In  all 
cases  metaphosphoric  acid  was  the  only  product  of  reaction.  After 
eighteen  hours  the  metaphosphoric  acid  had  completely  changed  into 
the  ortho-acid  in  the  last  two  cases. 

The  velocity  of  hydration  of  metaphosphoric  acid  produced  by  the 
deliquescence  of  phosphoric  oxide  is  much  greater  than  that  of  the 
metaphosphoric  acid  obtained  by  heating  orthophosphoric  acid, 

T.  S,  P. 

Rate  of  Hydration  of  Pyrophosphoric  Acid,  A  Correction. 
G.  A.  Abbott  {J.  Amer.  Chem.  Soc,  1910,  32,  1576— 1577).— In  a 
paper  on  this  subject  (Abstr.,  1909,  ii,  661),  it  was  stated  that  the 
specific  conductivity  of  a  mixture  of  pyro-  and  ortho-phosphoric 
acids  is  a  linear  function  of  its  composition.  It  has  been  pointed  out 
to  the  author  that  the  experimental  data  quoted  were  not  consistent 
with  this  statement,  and  it  has  been  found  that  the  wrong  data  were 
inadvertently  given.  The  correct  data  are  now  recorded.  Correc- 
tions are  also  given  for  certain  typographical  errors  which  occurred  in 
Abbott  and  Bray's  paper  (Abstr.,  1909,  ii,  660)  on  the  ionisation 
relations  of  ortho-  and  pyro-phosphoric  acids  and  their  sodium  salts. 

E.  G. 

New  Determinations  of  Some  Constants  of  the  Inert 
Gases,  Olive  Cuthbertson  {Phil.  Mag.,  1911,  [vi],  21,  69 — 77). — 
Recent  determinations  of  (1),  the  viscosity  at  different  temperatures 
and  (2)  the  refraction  and  dispersion  of  the  argon  gases,  afford 
independent  sets  of  measurements  of  the  fraction  of  the  volume 
containing  the  gas,  which  its  molecules  actually  occupy.  For  argon, 
krypton,  and  xenon,  the  values  in  absolute  measure  so  found  by  the  two 
methods  are  of  the  same  order,  and  there  is  a  constant  ratio  between 
them;  the  volumes  calculated  from  the  viscosity  being  about  1*75 
times  that  calculated  from  the  refractivity.  For  helium  and  neon  the 
ratios  are  3"0  times  and  2*53  respectively.  For  oxygen  and  nitrogen 
the  ratios  are  similar  to  that  found  for  argon,  but  hydrogen  departs 
widely  from  it.  For  all  the  gases  the  numbers  of  "  dispersion  elec- 
trons "  in  the  atoms,  calculated  from  the  refractivities  and  dispersions 
by  means  of  Sellmeier's  formula,  bear  a  linear  relation  to  the  reciprocals 
of  the  radii  of  the  spheres  of  action  of  the  atoms  as  calculated  from 
the  viscosity.  The  squares  of  the  numbers  of  "  dispersion  electrons  " 
are  for  all  the  gases  proportional  to  the  radii  of  the  spheres  of  action 
diminished  by  a  constant  equal  to  0'95  of  the  radius  of  the  sphere  of 
action  of  helium  at  0°.  The  squares  of  the  relative  numbers  of 
"dispersion  electrons"  plotted  against  the  critical  temperatures  of 
the  gases  fall  on  a  straight  line  passing  near  the  origin.  From  this 
relation  the  unknown  critical  temperature  of  neon  is  calculated  to  be 
about  46°  A.  The  radii  of  the  spheres  of  action  also  bear  a  linear 
relation  to  the  critical  temperatures.  These  results  suggest  that  the 
electric  charges  which  influence  dispersion  control  also  the  critical 
temperature  and  the  temperature-coefficient  of  viscosity,  and  show  that 
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Sellmeier's  formula,  which  is,  in  the  manner  of  its  derivation,  tentative, 
can  be  safely  employed  to  give  results  comparable  with  those  obtained 
from  the  kinetic  theory.  F.  S. 

A  General  Method  for  the  Preparation  of  Anhydrous 
Chlorides.  Edouard  Chauvenet  {Compt.  rend.,  1911,  152,  87 — S9. 
Compare  Abstr.,  1909,  ii,  53). — The  method  consists  in  heating  the 
oxide  of  the  metal  in  a  slow  current  of  carbonyl  chloride  at  a  tempera- 
ture varying  from  about  350°  in  the  case  of  vanadium  oxide  to  650° 
in  the  case  of  thoria.  Chlorides  of  the  following  elements  have  been 
prepared  in  this  way:  vanadium,  tungsten,  tantalum,  titanium, 
zirconium,  thorium,  tin,  barium,  magnesium,  zinc, glucinum,  aluminium, 
iron,  chromium,  manganese,  nickel,  uranium,  cerium,  yttrium, 
lanthanum.  An  excellent  yield  of  the  anhydrous  higher  chloride  was 
obtained  in  each  instance,  except  with  tungstic  oxide,  when  the 
oxychloride  was  formed,  and  in  the  case  of  tibanium,  when  a  mixture 
of  chloride  and  oxychloride  was  produced.  The  method  is  specially 
suitable  for  preparing  the  chlorides  of  the  rare-earth  metals.  Silica 
is  not  attacked  by  carbonyl  chloride.  W.  0.  W. 

The  Causes  of  the  Differences  in  the  Action  of  Sodium  and 
Potassium  on  Water.  Manindranath  Banerjee  {Chem.  News, 
1910,  102,  319 — 320). — When  the  metals  are  thrown  on  water,  the 
hydrogen  which  is  evolved  is  charged  with  the  vapours  of  the  metals, 
and  so  the  motion  is  affected  by  their  densities  and  molecular  volumes, 
and  those  of  their  oxides  and  hydroxides.  Thus  in  the  case  of 
potassium  the  high  density  and  large  molecular  volume  of  its  vapour 
counteract  the  motion  of  the  hydrogen,  its  movement  is  retarded,  the 
heat  is  not  dissipated,  and  so  the  gas  bursts  into  flame.  In  the  case  of 
sodium,  the  density  and  molecular  volume  being  very  low,  the  hydrogen 
keeps  in  a  state  of  motion,  and  does  not  ignite,  the  heat  being 
dissipated.  N.  C. 

The  Miscibility  of  Glaserite  with  Sodium  Sulphate  and  its 
Dependence  on  the  Temperature.  Richard  Nacken  {Sitzungsber. 
K.  Akad.  Wiss.  Berlin,  1910,  1016—1026.  Compare  van't  Hoft'  and 
Barschall,  Abstr.,  1903,  ii,  434). — From  a  study  of  the  solidification  of 
fused  mixtures  of  sodium  and  potassium  sulphates,  it  has  been  found 
that  the  hexagonal  modifications  of  the  enantiotropic  dimorphous 
components,  which  separate  out  first,  form  a  complete  series  of  mixed 
crystals.  As  the  temperature  falls,  these  primary  mixed  crystals 
undergo  transformation,  and  the  diagrammatic  representation  of  the 
resulting  relationships  shows  that  the  formation  of  the  hexagonal 
mixed  crystals,  which  crystallise  from  aqueous  solutions  at  low 
temperatures,  is  confined  to  certain  concentrations  of  the  components. 
The  limiting  concentration  on  the  one  side  is  represented  by  glaserite, 
NagSO^jSKgSO^  (76%K2S04).  The  other  limiting  concentration  corre- 
sponds with  about  49%K2S04  at  180°,  but  with  fall  of  temperature 
this  proportion  of  potassium  sulphate  diminishes. 

Crystalline  forms  corresponding  with  these  limiting  concentrations 
are  obtained,  together  with  potassium  or  sodium  sulphate,  when  fused 


ii.    110  ABSTRACTS   OF   CHEMICAL   PAPERS. 

mixtures  containing  excess  of  potassium  or  sodium  sulphate  respectively 
are  allowed  to  cool. 

The  relationships  indicated  by  the  concentration-temperature 
diagram  have  been  supplemented  by  crystallisation  experiments  at 
60°  and  34°.  When  the  aqueous  solutions  contain  excess  of  potassium 
sulphate,  glaserite  and  potassium  sulphate  are  obtained.  If  excess  of 
sodium  sulphate  is  present,  the  crystals  which  separate  consist  of 
sodium  sulphate  together  with  mixed  crystals  containing  glaserite 
and  sodium  sulphate,  and  the  composition  of  these  mixed  crystals 
approximates  towards  glaserite  as  the  temperature  of  crystallisation  is 
lowered.*  H.  M.  D. 

Fusions  of  Alkali  Metaborates  and  Metaphosphates.  H.  S. 
VAN  Klooster  {Zeitsch.  anorg.  Chem.,  1910,  69,  122 — 134). — The 
freezing-point  curve  of  mixtures  of  potassium  metaborate  and  meta- 
phosphate  possesses  two  eutectics  at  681°  and  770°  respectively,  the 
former  corresponding  with  90%  and  the  latter  with  30%  of  potassium 
metaphosphate.  The  portions  of  the  curve  between  the  eutectics  rises 
to  a  very  flat  maximum,  extending  between  50  and  60%  of  potassium 
metaphosphate.  The  eutectic  arrest  is  only  noticeable  in  the  neigh- 
bourhood of  the  eutectics,  so  that  it  cannot  be  used  to  determine  the 
position  of  the  maximum.  Investigation  of  the  fusions  showed  that 
free  borate  could  be  detected  by  Tammann's  reaction  (characteristic 
red  precipitate  with  mercuric  chloride  solution)  up  to  55%  KPO3,  so 
that  the  composition  of  the  compound  lies  between  55  and  60%  KPO3, 
and  is  probably  59%  KPO3,  corresponding  with  KP03,KB03.  Fusions 
of  this  composition  give  neutral  solutions,  whereas  with  higher  and 
lower  percentages  of  potassium  metaphosphate  they  are  respectively 
acid  and  alkaline.  The  presence  of  the  compound  KP03,KBO3  is  also 
indicated  by  the  microscopic  examination  of  thin  sections.  Between 
65  and  85%  potassium  metaphosphate,  the  fusions  would  not  crystallise, 
solidifying  to  a  vitreous  mass. 

Potassium  metaphosphate  has  m.  p.  810°,  and  potassium  metaborate 
melts  at  947°. 

The  freezing-point  curve  of  mixtures  of  sodium  metaphosphate 
(m.  p.  610°)  and  sodium  metaborate  (m.  p.  966°)  could  only  be  followed 
between  0  and  30%  and  between  50  and  80%  of  sodium  metaphosphate, 
the  other  mixtures  solidifying  to  vitreous  masses.  The  curve  between 
50  and  80%  of  sodium  metaphosphate  shows  a  flat  maximum  which  is 
probably  due  to  the  existence  of  the  compound,  NaPOgjNaBOg,  further 
evidence  in  support  of  the  existence  of  which  is  given  by  chemical 
and  optical  investigations  similar  to  those  described  for  the  potassium 
compounds.  Conductivity  measurements  showed  that  this  compound 
also  exists  in  solution  to  some  extent. 

Sodium  metaborate  and  potassium  metaborate  give  a  continuous 
series  of  mixed  crystals,  the  freezing-point  curve  showing  a  flat 
minimum  at  50%  sodium  metaborate.  Indications  of  a  decomposition 
of  these  mixed  crystals  at  522 — 553°  were  obtained  in  mixtures 
containing  40 — 60%  of  sodium  metaborate. 

Lithium  metaborate  (m.  p.  843°)  and  sodium  metaborate  do  not  form  a 
compound  with  each  other,  the  freezing-point  curve  showing  a  eutectic 
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at  650°  with  52%  of  lithium  metaborate.  The  miscibility  in  the 
crystalline  condition  is  very  limited,  the  lithium  metaborate  dissolving 
2%  of  the  sodium  metaborate,  and  the  latter  dissolving  3%  of  the  lithium 
metaborate.  T.  S.  P. 

Eflfiorescence  of  Washing  Soda  Crystals.  Alexander  C. 
Gumming  {Chem.  News,  1910,  102,  311). — The  author  examined  a 
specimen  of  large  crystals  of  washing  soda  which  had  been  for  at  least 
twenty  years  in  a  glass  case  with  a  wooden  floor.  The  case  fitted 
closely,  but  was  not  air-tight.  It  was  at  first  thought  that  the  crystals 
now  consisted  of  the  trihydrate,  the  existence  of  which  had  not  been 
previously  known.  Further  analysis,  however,  showed  that  the 
crystals  consisted  almost  entirely  of  pure  sesquicarbonate, 

Na2C03,NaHC03,2H20. 
The  loss  of  weight  on  the  ignition  of  the  sesquicarbonate,  if  calculated 
as  due  entirely  to  water,  would  lead  to  the  formula  for  the  trihydrate. 

N.  C. 

The  Binary  Systems:  LigO-SiO,,  LigSiOg-ZnSiOg,  ZngiOg-CdSiOg, 
LigSiOs-LiBOg,  NagSiOg-NaBOg,  and  Na2Sib3-Na2W04.  H.  S.  van 
Klooster  (Zeitsch.  anorg.  Chem.,  1910,  69,  135 — 157). — The  binary 
system  LigO-SiOg  forms  two  compounds,  namely,  lithium  ortho-  and 
meta-silicate,  with  m.  p.'s  1243°  and  1188°  respectively  ;  they  are  only 
slightly  miscible  in  the  crystalline  state.  Lithium  metasilicate  forms 
mixed  crystals  with  silica  up  to  24*3%  SiOg.  The  existence  of  an  acid 
silicate,  ^1281^0^^,  has  not  been  confirmed. 

No  compound  is  formed  in  the  binary  system  LigSiOg-ZnSiOg. 
Mixed  crystals  exist  from  0  to  7(?)%  and  71(?)  to  100%  of  lithium  meta- 
silicate. The  eutectic  temperature  is  approximately  990°,  and  the 
eutectic  composition  52(?)%  of  lithium  metasilicate.  That  portion  of 
the  freezing-point  curve  lying  between  10  and  70%  LigSiOg  could  not 
be  determined  thermally,  and  reliance  had  to  be  placed  on  the  optical 
investigation.     Zinc  metasilicate  has  m.  p.  1419°. 

The  system  ZnSiOg-CdSiOg  gives  an  isomorphous  series  of  mixed 
crystals,  the  minimum  point  of  the  curve  being  at  25%  ZnSiOg. 
The  optical  investigation  did  not  completely  verify  the  results 
obtained  thermally.     Cadmium  metasilicate  has  m.  p.  1155°. 

In  the  system  LigSiOg-LiBOg,  mixed  crystals  exist  from  0  to  24% 
and  91  to  100%  of  lithium  metasilicate ;  no  compound  is  formed.  The 
eutectic  temperature  and  composition  are  respectively  803°  and  22% 
LigSiOg. 

No  compound  is  formed  in  the  system  NaoSiOg-NaBOg,  but  mixed 
crystals  exist  from  0  to  5%  and  96  to  100%  of  sodium  metasilicate. 
The  eutectic  temperature  and  composition  are  respectively  815°  and 
55%  NagSiOg.     Sodium  metasilicate  has  m.  p.  1056°. 

Below  1100°  sodium  tungstate  is  practically  immiscible  with  sodium 
metasilicate.  The  two  components  are  quite  immiscible  in  the 
crystalline  condition.  Sodium  tungstate  has  m.  p.  700°,  and  transition 
temperatures  at  589°  and  572°. 

Throughout  this  investigation  optical  methods  were  more  trust- 
worthy than  the  thermal  ones  for  determining  the  compositions  of  the 
saturated  mixed  crystals.  T.  S.  P. 
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Revision  of  the  Atomic  Weights  of  Silver  and  Iodine.  II. 
Ratio  of  Silver  to  Iodine.  Gregory  P.  Baxter  {J.  Amer.  Chem. 
Soc,  1910,  32,  1591— 1602).— From  determinations  of  the  value  of 
the  ratio  2Ag :  IgOg,  Baxter  and  Tilley  (Abstr.,  1909,  ii,  225)  calcu- 
lated the  atomic  weights  of  iodine  and  silver  by  the  aid  of  the  value 
0-849943  for  the  ratio  Ag :  I  (Baxter,  Abstr.,  1905,  ii,  81,  579),  and 
found  them  to  be  126-891  and  107-850  respectively  (0  =  16).  Richards 
and  Willard  (Abstr.,  1910,  ii,  292),  however,  have  obtained  a  value  of 
107*87 1  for  the  atomic  weight  of  silver.  As  it  was  thought  possible 
that  this  discrepancy  might  have  been  due  to  an  error  in  the  ratio 
Ag  ;  I,  this  ratio  has  now  been  re-determined. 

Weighed  quantities  of  iodine  were  reduced  to  hydriodic  acid  by 
means  of  a  solution  of  hydrazine.  The  product  was  diluted,  and  treated 
with  a  slight  excess  of  a  very  dilute  solution  of  silver  nitrate.  The 
clear  supernatant  liquid  was  carefully  filtered  and  concentrated  by 
evaporation,  and  the  excess  of  silver  was  estimated  gravimetrically  as 
silver  iodide.  Three  samples  of  iodine  and  several  specimens  of  silver 
were  employed,  each  of  which  had  been  carefully  purified.  The 
results  of  thirteen  experiments  gave  an  average  value  for  the  ratio 
Ag :  I  0-849906,  and  it  is  therefore  considered  probable  that  the 
silver  iodide  obtained  in  the  earlier  determinations  was  contaminated 
with  occluded  impurities.  On  combining  this  ratio  with  that  of 
2 Ag :  I2O5,  the  atomic  weights  of  silver  and  iodine  are  found  to  be 
107-864  and  126-913  respectively  (0  =  16).  E.  G. 

Revision  of  the  Atomic  Weight  of  Calcium,  I.  Analysis 
of  Calcium  Bromide.  Theodore  W.  Richarbs  and  Otto  Honig- 
SCHMID  (J.  Amer.  Chem.  Soc,  1910,  32,  1577 — 1590;  Monatsh.,  1910, 
31,  1203 — 1226). — Determinations  of  the  atomic  weight  of  calcium 
by  the  analysis  of  the  pure  chloride  (Richards,  Abstr.,  1902,  ii,  394) 
gave  a  value  of  40-126  (0=  16  ;  01  =  35-455),  which  agrees  fairly  well 
with  that  obtained  by  Hinrichsen  (Abstr.,  1902,  ii,  137).  In  the 
present  paper,  an  account  is  given  of  a  further  study  of  this  constant 
by  the  analysis  of  calcium  bromide. 

The  calcium  bromide  was  prepared  in  the  following  manner. 
Calcium  nitrate  was  carefully  purified  by  repeated  crystallisation,  and 
was  converted  into  the  carbonate  by  precipitation  with  ammonium 
carbonate.  The  carbonate  was  dissolved  in  hydrobromic  acid, 
prepared  by  the  action  of  hot  platinum  on  a  mixture  of  bromine 
vapour  and  hydrogen,  and  the  solution  was  slightly  acidified  and 
afterwards  concentrated.  The  bromide  was  repeatedly  crystallised  in 
quartz  vessels,  and  was  dried  with  special  precautions  and  fused  in  a 
platinum  boat,  first  in  a  current  of  hydrogen  mixed  with  hydrogen 
bromide  and  afterwards  in  an  atmosphere  of  nitrogen.  The  salt  was 
then  dissolved  in  water,  and,  when  necessary,  the  solution  was  carefully 
neutralised,  the  deviations  from  exact  neutrality  being  estimated  by 
comparison  with  the  pure  crystallised  salt  with  the  aid  of  methyl-red. 
The  analysis  of  the  bromide  was  effected  either  by  determining  the 
amount  of  silver  equivalent  to  the  calcium  present  or  by  weighing  the 
precipitated  silver  bromide.  From  the  results  of  six  experiments  in 
each  way,  values  for  the  two  ratios  CaBrg :  2Ag  and  CaBrg  :  2AgBr 
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were  obtained,  which  gave  essentially  the  same  value  for  the  atomic 
weight,  40-070  (Ag=  107-88)  or  40-066  (Ag=  107-87).  Two  different 
specimens  of  the  salt  gave  almost  identical  results. 

The  density  of  fused  calcium  bromide  was  found  to  be  3-353  at  25°. 

E.  G. 

Electro-deposition  of  Lead  from  Perchlorate  Solutions. 
Frank  C.  Mathers  {Chem.  Zeit.,  1910,  34,  1316—1318,  1350—1351 ; 
Trans.  Amer.  Elektrochem.  Soc,  1910,  17,  261 — 272). — Experiments 
with  the  lead  perchlorate  plating  and  refining  bath  are  described. 
The  properties  of  lead  perchlorate  which  are  of  special  value  in 
plating  or  refining  solutions  are:  (1)  Great  solubility.  (2)  Cathode 
deposits,  which  are  smooth,  dense,  and  free  from  "trees."  (3)  Ap- 
proximately theoretical  corrosion  of  the  anode  and  deposition  upon  the 
cathode.  (4)  Absolute  stability  under  all  conditions  to  which  it  is 
subjected  in  a  plating  or  refining  bath.  (5).  No  polarisation  from  the 
formation  of  lead  peroxide  on  the  anode.  (6)  Very  high  electrical 
conductivity. 

The  bath  should  contain  about  5%  of  lead,  2 — 5%  of  free  perchloric 
acid,  and  0-25%  of  peptone.  A  current  density  of  from  2 — 3  amperes 
per  sq.  dcm.  (18 — 27  amperes  per  sq.  ft.)  may  be  used.  The  peptone 
is  gradually  used  up,  and  after  about  four  days  a  quantity  equal  to  the 
original  amount  should  be  added.  The  free  acid,  which  is  very  slowly 
neutralised  by  the  chemical  solution  of  the  lead,  must  be  restored  by 
treatment  of  a  suitable  portion  of  the  solution  with  the  right  amount 
of  sulphuric  acid,  thus  precipitating  lead  sulphate  and  leaving 
perchloric  acid  in  solution.     The  filtrate  is  returned  to  the  bath. 

The  bath  gives  excellent  purification,  the  cathode  being  about 
99-98%  pure,  and  shows  no  deterioration  with  use,  giving  as  good 
deposits  after  two  months  as  at  the  beginning,  if  the  concentration, 
acidity,  and  the  required  amount  of  peptone  are  maintained. 
Chlorides  and  barium  salts  must  be  absent.  A  bath  that  has  been 
giving  good  deposits  will  form  very  bad  "  trees  "  if  a  quantity  of 
hydrochloric  acid  or  some  barium  perchlorate  is  added  to  it. 

T.  S.  P. 


Red  Lead.  IV.  Jaroslav  Milbauer  (Chem.  Zeit.,  1910,  34, 
1341—1342.  Compare  Abstr.,  1910,  ii,  294).— The  oxidation  of 
litharge  to  red  lead  in  air  at  460°  follows  a  course  similar  to  that 
already  observed  in  the  case  of  lead.  Litharge  obtained  in  the 
manufacture  of  nitrites  is  much  better  for  this  purpose  than  ordinary 
litharge  ;  at  500°  the  former  gave  the  same  percentage  of  red  lead 
after  one  hour  as  the  latter  after  fifteen  hours  at  460°.  Thus, 
although  460°  is  the  optimum  temperature  for  the  formation  of  red 
lead,  the  increased  velocity  attained  at  500°  gives  better  results. 

The  rate  at  which  red  lead  is  formed  is  conditioned  more  by  the 
origin  or  by  the  kind  of  lead  oxide  used  than  by  the  size  of  the 
particles.  The  percentage  of  red  lead  obtained  depends  on  the  partial 
pressure  of  the  oxygen  in  the  gas  used,  but  even  with  pure  oxygen  at 
450°  it  has  hitherto  been  impossible  to  obtain  100%  red  lead. 

T.  S,  P, 
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Studies  in  Vapour  Pressure.  VI.  Quantitative  Study  of 
the  Constitution  of  Calomel  Vapour.  Alexander  Smith  and 
Alan  W.  C.  Menzies  {Proc.  Roy.  Soc.  Edin.,  1910,  31,  183—185;  J. 
Artier.  Chem,.  Soc,  1910,  32,  1541  — 1555). — A  review  is  given  of 
previous  work  on  the  constitution  of  mercurous  chloride  vapour,  and 
it  is  shown  that  there  are  no  experimental  data  in  existence  from 
which  the  proportion  of  dissociated  (Hg+HgClg)  to  non-dissociated 
molecules  (HgCl)  in  the  vapour  can  be  deduced.  An  investigation  has 
now  been  made,  based  on  the  principle  of  partial  vapour  pressures. 

Determinations  have  been  made  of  the  vapour  pressures  of  mercury, 
mercurous  chloride,  and  a  mixture  of  these  substances,  between  360° 
and  400°,  by  means  of  the  static  isoteniscope  (Abstr.,  1910,  ii,  1036, 
1037).  The  results  show  that  mercurous  chloride  vapour,  even  when 
saturated,  is  completely  dissociated  into  Hg  and  HgCIg,  and  that 
molecules  of  the  formula  HgCl  or  HggClg  are  not  present.  The  b.  p. 
of  mercurous  chloride  is  382*5°,  and  its  molecular  weight,  when 
dissolved  in  mercury,  corresponds  with  the  formula  HgCl.         E.  G. 

Double  Nitrates  of  the  Rare  Earths.  I.  Double  Nitrates 
of  the  Rare  Earths  with  the  Alkali  Metals.  Gustav  Jantsch 
and  S.  WiGDOBOW  {Zeitsch.  anorg.  Chem.,  1911,  69,  221— 231).— To 
prepare  the  double  nitrates  of  the  rare  earths  with  the  alkali  metals, 
the  procedure  generally  adopted  was  to  dissolve  the  oxide  of  the  rare 
earth,  together  with  the  necessary  quantity  of  the  nitrate  of  the 
alkali  metal,  in  concentrated  nitric  acid  and  evaporate  until  crystals 
formed. 

WyroubofE's  statements  (Abstr.,  1908,  ii,  385)  as  to  the  hydration 
of  the  crystals  of  the  double  nitrates  of  sodium,  potassium,  and 
ceesium  with  lanthanum  and  cerium  are  not  confirmed.  The  formulae 
of  the  various  compounds  are  written  so  as  to  indicate  that  the  rare 
earths  are  tervalent  in  their  stable  forms  of  combination. 

Lanthanum  sodium  nitrate,  [La(N03)5]Na2,H20,  forms  slender,  white 
needles;  D4  =  2  63,  and  molecular  volume  =  195  "08  ;  it  is  not  completely 
dehydrated  at  150°.     Lanthanum  potassium  nitrate, 

[La(N03)5]K2,2H20, 
has  D4  =  2"54,  and  molecular  volume  =  221 '76 ;  hygroscopic,  white 
shining  crystals,  which  lose  2H2O  at  60°.  Acid  lanthanum  rubidium 
nitrate,  [La(N03)4]Rb,HN03,6H20,  obtained  when  lanthanum  and 
rubidium  nitrates  are  taken  in  the  molecular  proportion  of  1  :  2  ;  forms 
colourless  plates,  which  lose  5H2O  and  IHNO3  at  120°;  the  resulting 
[La(N03)4]Rb,H20  is  not  dehydrated  at  200°;  D°  =  2*377,  and 
molecular  volume  =  270'6. 

When  lanthanum  and  rubidium  nitrates  are  taken  in  the  molecular 
proportion  of  1  :  4,  lanthanum  rubidium  nitrate, 

[La(N03)5]Rb2,4H20, 
results;  monoclinic  crystals,  m.  p.  86°,  0°=  2*497,  and  molecular 
volume  =  277*1  ;  it  loses  4H2O  on  prolonged  heating  at  60°.  Lanthanum 
caisium  nitrate,  [La(N03)g]Cs2,2H20,  forms  small,  tabular  crystals, 
D4  =  2*827,  and  molecular  volume  =  1^65 'S.  Lanthanum  thallous  nitrate, 
fLa(N03)5]Tl2,4H20,  forms  hygroscopic  crystals,  m.  p.  72°  ;  D°  =  3-318, 
and  molecular  volume  =  280*0 ;  it  loses  4H2O  at  100°.   Cerous  sodium 
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nitrate,  [Ce(N03)5]Na2,H20,  consists  of  hygroscopic,  slender  needles, 
which  are  not  completely  dehydrated  at  150°  ;  0°  =  2"65,  and  molecular 
volume  =194-0.  Cerous  rubidium  nitrate,  [Ce(N03)5]Rb2,4H20,  has 
D4  =  2-497,  and  molecular  volume  =  277-6  ;  hygroscopic,  monoclinic 
needles,  m.  p.  70°,  which  lose  4H2O  at  60°.  Cerous  thallous  nitrate, 
[Ce(N03)5]Tl2,4H20,  forms  hygroscopic  crystals,  m.  p.  64-5°;  D^  =  3-326, 
and  molecular  volume  =  279-7 ;  it  loses  4H2O  at  60°. 

Praseodymium  rubidium  nitrate,  [Pr(N03)5]Rb2,4Il20,  green, 
hygroscopic,  monoclinic  crystals,  m.  p.  63-5°;  D4  =  2-50,  and  molecular 
volume  =  277-4  ;  it  loses  4H2O  at  60°.  Neodymium  rubidium  nitrate, 
[Nd(N03)5]Rb2,4H20,  consists  of  hygroscopic,  bright  reddish-violet 
plates,  m,  p.  47°;  D4  =  2-56,  and  molecular  volume  =  272-3 ;  it  loses 
4H2O  at  60°. 

The  temperature  at  which  the  above  compounds  melt  in  their  water 
of  crystallisation  falls  with  increasing  atomic  weight  of  the  rare-earth 
metal.  T.  S.  P. 


A  New  Element  Accompanying  Lutecium  and  Scandium  in 
Gadolinite  Earths :  Celtium.  Georges  Urbain  {Compt.  rend., 
1911,  152,  141—143.  Compare  Abstr.,  1907,  ii,  956;  1908,  ii,  283; 
1909,  ii,  735). — During  repeated  fractionation  of  the  nitrates  in  the 
isolation  of  lutecium  from  gadolinite  earths,  a  few  drops  of  a  mother 
liquor  were  obtained  which  did  not  crystallise.  This  contained  a  new 
oxide  belonging  to  the  rare  earths  and  characterised  by  a  magnetic 
susceptibility  three  or  four  times  less  than  that  of  lutecia.  The  name 
celtium  is  given  to  the  corresponding  element,  and  the  symbol  Ct 
assigned  to  it. 

Spectroscopic  examination  of  the  oxide  showed  the  presence  of 
lutecium,  scandium,  a  trace  of  neoytterbium,  and  negligible  traces  of 
calcium  and  magnesium.  The  new  element  shows  a  large  number  of 
lines  in  the  arc  ;  the  following  are  very  intense  :  X  =  2685-2,  2765-8) 
3O8O-7,  3118-6,  3197-9.  The  chloride  is  somewhat  more  volatile  than 
that  of  lutecium,  but  less  volatile  than  scandium  chloride.  The 
hydroxide  is  less  basic  than  lutecium  oxide  and  more  basic  than 
scandium  oxide, 

Celtium  either  appears  to  be  entirely  absent  from  xenotime,  or 
else  it  occurs  in  very  faint  traces.  W.  O.  W. 


Electrical  Properties  of  Aluminium-magnesium  Alloys. 
WiTOLD  Broniewski  (Compt.  rend.,  1911,  152,  85 — 87.  Compare 
Abstr.,  1910,  ii,  128;  Grube,  Abstr.,  1905,  ii,  523).— From  an 
examination  of  aluminium-magnesium  alloys  by  the  electrical  method 
already  described,  the  author  comes  to  the  conclusion  that  two  definite 
compounds,  AlMg  and  AUMgg,  probably  exist.  These  form  a  con- 
tinuous series  of  solid  solutions  with  one  another,  preventing  their 
recognition  by  the  thermal  method.  The  existence  of  the  compounds 
Al^Mg  and  AlMgg  could  not  be  confirmed,  and  alloys  of  the  metals 
in  these  proportions  showed  a  heterogeneous  structure  under  the 
microscope.  W.  O.  W, 
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Formulee  of  Aluminium  Salts.  Gerrit  H.  Coops  {Cliem. 
Weekblad,  1910,  7,  1071—1076.  Compare  Coops,  Abstr.,  1910, 
ii,  506 ;  and  Olivier,  ibid.,  507). — Polemical.     A  reply  to  Olivier. 

A.  J.  W. 

Colloidal  Solubility  of  Metals  in  Distilled  "Water  in  Presence 
of  Air  and  in  a  Vacuum.  Margherita  Traube-Mengarini  and 
Alberto  Scala  (Atti  B.  Accad.  Lincei,  1910,  [v],  19,  ii,  505 — 508. 
Compare  Abstr.,  1909,  ii,  809). — Distilled  water  acts  on  aluminium  in 
the  warm  and  in  the  presence  of  air,  and  zinc  and  iron  are  attacked  in 
the  cold,  colloidal  solutions  being  formed  in  each  case.  Lead  and  iron, 
which  alone  were  experimented  with,  yield  colloidal  solutions  when 
treated  with  distilled  water  in  a  vacuum.  The  clear  solutions  become 
turbid  in  air,  that  of  'iron  turning  a  greenish  and  finally  a  reddish 
colour,  whilst  the  red  solution  becomes  milky.  The  colloidal  iron 
solution  when  kept  in  a  vacuum  forms  black,  green,  and  red  deposits. 
Of  these,  the  red  and  black  ones  are  permanent  in  air,  but  the  green 
deposit  becomes  red  even  in  a  vacuum.  The  bacteriform  colloidal 
corpuscles  of  all  these  metals  change  (without  passing  into  true 
solution)  into  the  leaf-like  crystals  characteristic  of  colloidal  solutions. 

R.  Y.  S. 

Solid  Solutions  of  Iron  and  Manganese  Borides.  Josef 
Hoffmann  {Chem.  Zeit.y  1910,  34,  1349 — 1350).— The  heterogeneous 
nature  of  the  borides  prepared  by  the  thermite  process  has  already 
been  shown  by  optical  methods  (Abstr.,  1910,  ii,  508j,  and  is  confirmed 
by  the  chemical  behaviour  of  the  various  products.  The  composition 
of  the  saturated  solutions  obtained  is  7  atoms  of  iron  to  9  of  boron  for 
the  iron  boride,  and  10  atoms  of  manganese  to  28  atoms  of  boron 
for  the  manganese  boride.  Mineral  acids  extract  compounds,  such  as 
FojBg,  FeaB^,  and  FeB,  from  the  iron  boride,  leaving  a  residue 
consisting  mainly  of  FcgBg  with  a  little  FeBg.  The  soluble  portions 
of  manganese  boride  consist  chiefly  of  MnB,  together  with  some  MnBg, 
the  undissolved  residue  being  elementary  boron  mixed  with  some 
higher  borides.  T.  S.  P. 

Iso-  and  Hetero-poly-acids.  I.  Metatungstic  Acid.  Arthur 
Rosenheim  and  Franz  Kohn  {Zeitsch.  anorg.  Chem.,  1911,  69, 
247 — 260.  Compare  this  vol.,  i,  109). — The  authors  distinguish  between 
"  isopoly-acids  "  and  "  hetero-poly-acids."  The  former  are  compounds 
containing  the  acid  anhydride  and  the  acid  hydrate  of  one  and  the 
same  element,  for  example,  the  polychromates,  polytungstates,  etc., 
whilst  the  latter  are  compounds  in  which  acid  anhydrides  of  one  or 
more  elements  are  combined  with  a  hydrate  or  salt  of  the  acid 
of  another  element,  for  example,  the  phosphomolybdates,  etc.,  which 
have  hitherto  been  called  complex  acids. 

According  to  Copaux's  views  of  the  constitution  of  the  meta- 
tungstates,  boro-  and  silico-tungstates  (Abstr.,  1909,  ii,  318),  the 
metatungstates  must  contain  water  of  constitution,  so  that  they 
should  belong  to  the  hetero-  and  not  to  the  iso-poly*acids.  It  order  to 
fiiul  out  how  much  water  of  constitution  is  contained  in  the  meta* 
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tungstates,  the  authors  have  prepared,  by  double  decomposition,  various 
insoluble  salts,  since  these  generally  do  not  contain  water  of  crystal- 
lisation. Silver  meiatung state,  AggW^OjgjSHgO,  forms  small,  white 
crystals,  which  lose  MH.p  at  16U°  and  l-SHgO  at  200°;  2  mole- 
cules of  water,  and  probably  3,  are  therefore  firmly  combined.  In 
thallium  metatung state,  TlgW^Ojg.SHgO,  only  1  molecule  of  water  is 
firmly  combined.  Guanidine  metatung  state,  (CH5N3)2H2W40j3,3H20, 
was  obtained  from  guanidine  carbonate  and  metatungstic  acid  as  a 
white,  microcrystalline  powder.  Between  90°  and  150°  it  loses  2H2O, 
so  that  probably  only  1  molecule  of  water  is  firmly  combined.  The 
normal  lead  and  mercury  metatungstates,  although  frequently 
mentioned  in  the  literature,  could  not  be  obtained.  A  solution  of  an 
alkali  metatungstate  gives  with  lead  nitrate  a  precipitate  of  the  double 
salt,  PbW4Oi3,Pb(NO3)2,10H2O,  which  loses  THgO  at  110°,  so  that 
3  molecules  of  water  are  firmly  combined. 

From  the  above  results,  combined  with  Friedheim's  statement  (In- 
aug.  Dissert.),  that  the  metatungstates  of  sodium,  barium,  manganese, 
and  cadmium  still  contain  SHgO  at  100°,  and  especially  since  insol- 
uble salts  are  generally  anhydrous,  the  authors  draw  the  conclusion 
that  the  metatungstates  contain  3  molecules  of  water  of  constitution, 
that  is,  they  are  aquo-salts,  and  must  probably  be  formulated  as 

although    they  may  be   Rg   ^^/r  ct\     •     When   heated  at   such   a 

temperature  that  water  of  constitution  is  lost,  they  are  decomposed. 

Metatungstic  acid  was  prepared  by  treating  a  concentrated  aqueous 
solution  of  ammonium  metatungstate  with  ether  and  concentrated 
hydrochloric  (or  sulphuric)  acid.  Of  the  three  layers  formed,  the 
lower  yellow  one  contains  the  free  acid  together  with  ether  and 
the  mineral  acid,  from  which  the  free  metatungstic  acid  is  obtained  by 
evaporation  in  a  current  of  air.  It  readily  eflloresces  ;  crystals  were 
obtained  corresponding  with  H2W40^3,8H20  and  13.^ ^O^^f^B.^*^.  It  is 
quite  insoluble  in  ether  (compare  Abstr.,  1896,  ii,  477),  although 
in  the  presence  of  a  mineral  acid  it  is  possible  that  a  molecular 
compound  of  metatungstic  acid  and  ether  is  formed.  In  aqueous 
solution  it  behaves  as  a  normal  electrolyte,  and  conductivity  measure- 
ments after  the  addition  of  varying  quantities  of  sodium  hydroxide 
show  it  to  be  a  dibasic  acid.  In  absolute  alcoholic  solution  it  acts 
as  a  colloid. 

Esters  of  metatungstic  acid  could  not  be  obtained. 

The  above  results  cannot  be  brought  into  accordance  with  Copaux' 
formulation  of  metatungstic  acid  as  Hj2W24078,3H20-}-aq.     T,  S.  P. 

Atomic  Weight  of  Vanadium.  D.  J.  MoAdam,  jun.  {J.  Amer. 
Chem.  Soc,  1910,  32,  1603— 1615).— The  values  previously  obtained 
for  the  atomic  weight  of  vanadium  show  considerable  discrepancy, 
and  a  re-determination  has  therefore  been  made  by  a  new  method. 
This  method  is  based  on  the  observation  of  Smith  and  Hibbs  (Abstr., 
1894,  ii,  455)  that  vanadium  can  be  completely  removed  from  sodium 
metavanadate  by  volatilisation  in  a  current  of  dry  hydrogen  chloride. 
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Five  samples  of  sodium  metavanadate  were  used  in  the  experiments. 
The  apparatus  employed  is  described  with  the  aid  of  a  diagram.  A 
weighed  quantity  of  the  anhydrous  salt  was  placed  in  a  weighed 
quartz  flask,  and  was  heated  in  a  current  of  hydrogen  chloride 
containing  a  little  chlorine.  When  as  much  as  possible  of  the 
vanadium  had  been  removed,  a  little  water  was  introduced  into  the 
flask,  and  the  mixture  was  again  heated  in  the  current  of  hydrogen 
chloride.  The  whole  of  the  vanadium  was  thus  expelled,  and  a 
residue  of  sodium  chloride  obtained.  The  flask  and  residue  were 
weighed,  and  the  weight  of  the  sodium  chloride  obtained  by 
subtracting  that  of  the  flask. 

The  results  of  five  experiments  gave  an  average  value  for  the 
atomic  weight  of  vanadium,  50'967  ±0-006  (Na  =  23-00  ;  Cl  =  35-46). 
This  value  agrees  with  that  obtained  by  Prandtl  and  Bleyer  (Abstr., 
1910,  ii,  135)  by  the  analysis  of  vanadium  oxychloride. 

Anhydrous  sodium  metavanadate  has  D  2 '79.  E.  G. 

Bismuth.  Ludwig  Yanino  and  Emilie  Zumbusch  {Arch.  Pharm., 
1910,  248,  665 — 669). — Trials  with  the  various  methods  described  for 
the  preparation  of  bismuth  hydroxide  showed  that  it  was  difficult  to 
prepare  a  product  free  from  nitrate.  Good  results  were  obtained 
with  Thibault's  process  (Abstr.,  1901,  ii,  106),  but  only  when  a  very 
large  excess  of  potassium  hydroxide  was  employed.  A  satisfactory 
preparation  was  obtained  eventually  by  dissolving  bismuth  nitrate 
(20  grams)  in  water  (100  c.c.)  containing  mannitol  (7-5  grams), 
adding  50  c.c.  of  ice-cold  potassium  hydroxide  solution  (22  grams  in 
100  c.c.  of  water),  and  finally  dilute  sulphuric  acid  until  the  mixture 
was  only  slightly  alkaline  (compare  Abstr.,  1902,  i,  8). 

Previous  work  by  Vanino  and  Treubert  (Abstr.,  1898,  ii,  435,  598  ; 
1899,  ii,  428  ;  compare  Herz  and  Guttmann,  Abstr.,  1907,  ii,  274) 
has  shown  that  bismuth  suboxide  probably  does  not  exist,  but  the 
authors  have  made  experiments  with  the  process  described  by 
Jaworososki  for  the  preparation  of  this  substance  {Pharm.  Zeit.  Euss., 
1896).  This  method  consists  in  warming  a  mixture  of  ferrous 
sulphate,  sodium  potassium  tartrate,  and  sodium  hydroxide  in  water 
with  basic  bismuth  nitrate.  The  brownish-black  precipitate  so 
obtained  in  the  author's  experience  was  never  free  from  iron  even 
when  the  reacting  ingredients  were  used  in  calculated  proportions 
for  the  production  of  the  suboxide,  so  that  they  do  not  regard 
Jaworososki's  preparation  as  a  definite  substance.  T.  A.  H. 

Bro-wn  Gold.  Maurice  Hanriot  (Compt.  rend.,  1910,  161, 
1355 — 1357). — This  name  is  given  to  the  residue  obtained  when 
nitric  acid  is  allowed  to  act  on  an  alloy  of  gold  and  silver  containing 
about  20%  of  gold.  It  always  contains  a  small  quantity  of  silver  and 
a  considerable  amount  of  nitric  acid.  The  latter  is  lost  at  175 — 200°; 
on  further  heating  it  changes  colour  and  undergoes  contraction  ;  at 
900°  the  substance  evolves  gas,  and  at  1040°  it  melts,  changing  into 
red  gold. 

The  author  has  measured  the  contraction  undergone  by  strips  of 
alloy  containing  1 — 3-5%  of  silver  on  treatment  with  nitric  acid,  and 
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also  the  further  contraction  that  ensues  on  heating.  Results  are  also 
quoted  showing  the  further  contraction  that  occurs  on  a  second  and 
third  heating.  W.  0.  W. 


Mineralogical    Chemistry. 


Mineral  Oils  from  Potash-Salt  Deposits.  Edmund  Gkaefk 
(Centr.  Min.,  1911,  1 — 4). — Two  oils  differing  widely  in  their  characters 
are  compared.  I,  is  from  the  potash-salt  works  "  Desdemona "  at 
Alfeld,  on  the  Leine,  and  II,  from  the  salt  works  "  Gliickauf "  at 
Sondershausen. 

I.  II. 

„  ,         .  r  Yellow,  transparent :  Dark  brown : 

Go\onx,kc I         thin  liquid.  viscous. 

Sp.  gr 0-802  0-935 

Ignition  point   16°  over  100° 

Boiling  point 116°  300° 

Distillate  up  to  300° 54%  — 

Sulphur  0-034%  0-95% 

Iodine  number 1-54  11-47 

Paraffin 9-36%  4-30% 

M.  p.  of  paraffin 54-4°  56-2° 

Heat  of  combustion 10,883  10,534       , 

Asphalt 0%  35-5% 

Suggestions  are  offered  to  explain  as  to  how  oils  with  these  different 
characters  may  have  originated.  L.  J.  S. 

Composition  of  Pahlerz.  A.  Kretschmer  {Zeitsch.  Kryst.  Min., 
1910,  48,  484 — 513). — A  historical  review  is  given  of  the  different 
formulae  that  have  at  various  times  been  proposed  for  fahlerz  (tetra- 
hedrite  and  tennantite),  and  one  hundred  and  sixty-two  published 
analyses  are  tabulated.  Fifteen  new  analysis  are  given.  Details  of 
the  method  of  analysis  are  given  ;  the  material  was  decomposed  in 
bromine  vapour  in  a  current  of  carbon  dioxide.  The  material  analysed 
in  some  cases  was  massive,  and  not  of  ideal  purity  (and  in  others 
the  fact  that  the  fracture  was  uneven,  rather  than  conchoidal, 
indicates  that  the  material  was  not  homogeneous). 

I.  Crystals  from  Horhausen,  Rhenish  Prussia.  II.  Massive  from 
Hornachuelos,  Cordoba,  Spain.  III.  Massive  from  Huanchaca,  Bolivia. 
IV.  Crystals  from  Schemnitz,  Hungary.  Y.  Crystals  from  Aurora 
mine,  Dillenburg,  Nassau.  YI.  Crystals  from  Kapnik,  Hungary. 
YII.  Crystals  from  Botes,  Transylvania.  YIII.  Massive  from 
Schwaben  mine,  Mlisen,  Westphalia.  IX.  Massive  from  Kotterbach, 
Zips,  Hungary.  X.  Crystals  from  Gross-Kogel,  Brixlegg,  Tyrol. 
XL  Massive  from  Mouzaia,  Algeria.  XII.  Crystals  from  San 
Lorenzo  mine,  Santiago,  Ciiile.  XIIL  Crystals  from  Guanajuato, 
Mexico.  XIY.  Crystallised  ("  julianite ")  from  Friederike  Juliane 
mine,  Kupferberg,  Silesia.  XY,  Crystals  (lennantite),  mixed  with 
erubescite,  from  CqoJj's  Kitchei^  mine,  Redruth,  Cornwall. 
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Cii. 

Ag. 

Zn. 

Fe. 

Pb. 

I. 

37-75 

0-11 

6-51 

i-io 

0-71 

II. 

38-95 

0-02 

2 '21 

4-77 

— 

III. 

29-99 

12-74 

2-49 

3-29 

0-25 

IV. 

37-93 

0-45 

7-57 

0-60 

— 

\. 

38-52 

0-08 

7-05 

0-94 

— 

YI. 

38-59 

0-68 

6-16 

1-05 

— 

VII. 

36-10 

1-51 

6-44 

0-78 

2-72 

VIII. 

33-30 

1-70 

5-32 

2-66 

0-83 

IX. 

40-57 

0-03 

1-61 

4-53 

— 

X. 

40-91 

0-23 

4-85 

2-57 

— 

XL 

42-35 

0-09 

1-48 

4-31 

— 

XII. 

42-05 

0-04 

6-09 

1-48 

— 

XIII. 

42-15 

1-31 

2-62 

5-44 

— 

XIV. 

48-50 

0-23 

— 

2-77 

— 

XV. 

53-24 

— 

0-23 

1-58 

— 

Sb.        As. 


Total.       Sp.  gr. 


-66 

-00 

1- 

•42 

0- 

-12 

1- 

-26 

2- 

•98 

2- 

•00 

2-' 

•44 

4- 

•60 

5- 

•77 

9-( 

•51 

10- 

•87 

12^. 

•66 

16^( 

-44 

18-{ 

— 

18- 

_ 

24^61 

99^98§§ 

5-079 

•40 

25  •ee 

100^01 

4-680 

•58 

23-71 

99^47 

4-769 

•84 

25^21 

99-72 

4-780 

•69 

25-22 

99^76 

4-736 

•25 

25^35 

99^20* 

4-794 

-75 

24^99 

100-131 

4-870 

•48 

23^83 

99-06§ 

4-779 

•07 

25^21 

99 -891 

4-651 

03 

26-34 

100-5011 

4-738 

•24 

26-38 

99-36 

4-740 

•57 

27-12 

100-22 

4-597 

68 

27-61 

100-47 

4-576 

82 

27-04 

100-24** 

4-692 

•29 

26^54 

100-lltt 

4-746 

§§  Including  Bi,  0-53.  *  Including  SiOj,  0^14.  t  Including  Mn,  0-26  ; 

SiOg,  0-32.  §  Including  Ni,  2-49  ;  Hg,  0-75;  SiOo,  0^26:  the  nickel  is  present 

in   an   admixed   nickel   mineral.  J  Including   Hg,   1^52;    BaS04,    075. 

II  Including  Hg,  0^80.     **  Including  insoluble,  0^44.     if  Including  insoluble,  0^23. 

The  formula  deduced  from  these  analyses  is  (Rx\^y")s'^"'^s+yf2' 
where  R'  =  Cu,  Ag  ;  R"  =  Zn,  Fe,  etc. ;  R"'  =  Sb,  As,  Bi ;  a?  +  y  =  3.  Tbis 
is  identical  with  the  forrrfula  proposed  by  Prior  and  Spencer, 
3R2'S,R2"'S3  +  a;(6R"S,R2S3)  (Abstr.,  1900,  ii,  21).  In  the  latter 
formula,  R^'Sg  and  E6"Sg  are  regarded  as  isomorphously  replace- 
able, whilst  the  present  author  regards  Rg'Rg'"  and  Rg"R2"'  as 
equivalent.  L.  J.  S. 

Braunite  from  Minas  Geraes,  Brazil.  B.  Jezek  {Zeitsch.  Kryst. 
Min.,  1910,  48,  543—544;  from  Rozpravy  bohm.  Akacl,  1908,  13, 
II.  Kl.,  No.  7). — A  crystallographic  description  is  given  of  small, 
brilliant  crystals.  The  finely  granular  matrix  of  these  crystals  proved 
on  analysis  to  be  also  braunite  ; 


MnO. 

83^76 


0. 

8-20 


F62O3. 
1-18 


BaO. 

0-98 


SiOo. 
3-93 


H2O. 
0-50 


Total. 
98^55 


bp.  gr. 
4-69—472 


L.  J.  S. 


Chromite  from  the  Marjalahti  Meteorite  :  Analcite  from 
Brodtorp.  Leonard  H.  Borgstrom  {Zeitsch.  Kryst.  Min.,  1910,  48, 
540—541  ;  from  Geol.  For.  Stockholm  Forh.,  1908,  30,  331—337).— 
On  the  olivine  and  in  contact  with  the  nickel-iron  of  the  Marjalahti 
meteorite  (Abstr.,  1905,  ii,  537)  are  small  crystals  of  chromite,  some 
of  which  are  rich  in  faces.     Analysis  gave  : 


CrjOj. 
65-63 


AI2O3. 
378 


FeO. 

25^84 


MgO. 
4^27 


NiO. 
0^73 


Total. 
100-25 


Sp.  gr. 
4^93 


Analcite   occurs  as  crystals  in  cavities  in  granulite  at  Brodtorp. 
Analysis  gave : 


SiOg. 

AlA- 

FejOs. 

Na^O. 

K2O. 

HjO. 

Sp.  gr. 

54 

22 

trace 

12 

trace 

8 

2  241— 2^246 

L.  J.  S. 


MINERALOaiCAL   CHEMISTRY.  ii.   121 

Calcium  Carbonate.  Jozef  Morozewicz  {Zeitsch.  Kryst.  Min.. 
1910,  48,  522—523;  from  Kosmos,  Lemherg,  1907,  32,  487—495).— 
The  name  luhlinite  is  applied  to  a  variety  of  calcium  carbonate 
occurring  as  felt-like  masses  in  crevices  in  chalk-marl  at  Wysokie, 
govt.  Lublin,  Russian  Poland.  Analysis  gave:  CaO,  55"13;  COg, 
43'06;  insol.,  1*04;  loss  on  ignition,  0*95.  Under  the  microscope, 
the  fibres  are  strongly  birefringent  with  oblique  extinction  ;  they  are, 
therefore,  crystals  of  calcite  greatly  elongated  in  the  direction  of 
an  edge  of  the  primary  rhombohedron. 

Small  crystals  of  aragonite,  prepared  artificially  by  precipitation 
with  ammonium  carbonate,  were  heated  for  several  hours  at  a  low  red- 
heat  ;  they  thereby  became  transformed  into  calcite.  "When  heated  to 
bright  redness,  the  crystals  were  converted  into  lime,  although  still 
preserving  their  external  form.  These  isotropic  crystal  skeletons 
when  moistened  with  ammonium  carbonate  solution  are  converted  into 
calcite.  The  carbon  dioxide  can  thus  be  removed  and  again  replaced 
without  destroying  the  external  form  of  the  crystals.  L.  J.  S. 

Natramblygonite,  a  New  Mineral.  Waldemar  T.  Schaller 
{Amer.  J.  Sci.,  1911,  [iv],  31,  48 — 50). — This  was  found  in  association 
with  tourmaline,  lepidolite,  and  albite  in  a  pegmatite  mass  near  Canon 
City,  Colorado.  It  is  a  massive,  cleavable,  greyish-white  mineral 
resembling  amblygonite  in  appearance,  from  which  it  differs  in  contain- 
ing sodium  in  place  of  lithium,  being  in  fact  a  soda-amblygonite.  The 
formula,  (Na,Li)Al(0H,F)P04,  is  analogous  to  that  of  amblygonite. 
Analysis  gave  : 

Total. 
P2O5.       .AlaOg.       Li^O.        NasO.       KjO.       HjO.  F.      (less  0  for  F).  Sp.  gr. 

44-35        33-59         3-21         11-23        0-14        4-78         5-63  100-56  3-04 

L.  J.  S. 

Terminology  of  Alumosilicates.  J(')zef  Morozewicz  {Zeit. 
Kryst.  Min.,  1910,  48,  523—524;  from  Kosmos,  Lemherg,  1907,  32, 
496 — 499). — The  decomposition  of  alumosilicates  gives  rise  to  alumo- 
silicic  acids,  there  being  a  greater  affinity  between  silicon  and  aluminium 
than  between  aluminium  and  the  metals  of  the  alkalis  and  alkaline 
earths.  Lemberg  and  Thugutt  have  obtained  the  well-crystallised 
compound  4(]S[a2A.l2Si20g),5H20  by  acting  on  kaolin  (H2A.l2Si20g,H20) 
with  a  15%  solution  of  sodium  hydroxide.  Kaolin  is  thus  an  alumo- 
silicic  acid  of  the  following  series  with  the  general  formula 
H2Al2Si„05,„+4. 

HgAlgSigOg,  alumodisilicic  acid  :  kaolin  (without  water  of  crystallisa- 
tion) ;  in  sodalite,  nosean,  etc. 

H2A.l2Si30jQ,  alumotrisilicic  acid  :  cimolite  (without  water  of  crystal- 
lisation) ;  in  natrolite. 

H2A.l2Si40j2,  alumotetrasilicic  acid :  pyrophyllite ;  leucite  is  the 
potassium  salt,  KgAlgSi^O^g. 

H2Al2Si50j4,  alumopentasilicic  acid  :  in  harmotone. 

H2A]2SigOjQ,  alumohexasilicic  acid  :  in  albite,  which  is  thus  sodium 
aliunohexasilicate,  NagAlgSigOig.  L.  J.  S. 


ii.    122  ABSTRACTS   OF   CHEMICAL   PAPERS. 

Solid  Solution  in  Minerals,  with  Special  Reference  to 
Nephelite.  Harry  W.  Foote  and  W.  M.  Bradley  {Amer.  J.  Sci., 
1911,  [iv],  31,  25 — 32). — Even  allowing  for  the  presence  of  mechanically 
admixed  impurities  and  isomorphous  replacements,  there  are  certain 
minerals  for  which  a  satisfactory  and  simple  formula  cannot  be  deduced. 
It  is  suggested  that  in  such  cases  some  other  constituent  may  be  present 
in  the  state  of  solid  solution  in  the  mineral,  in  much  the  same  way 
as  salt  is  dissolved  in  water,  or  as  homogeneous  crystals  of  ammonium 
chloride  may  contain  ferric  chloride  (Roozeboom,  1892).  Here  we 
have  homogeneous  mixtures  of  different  compounds  (not  of  the  same 
type,  as  in  isomorphous  mixtures)  which  cannot  be  separated  by 
mechanical  means,  and  between  certain  limits  the  composition  of  such 
mixtures  may  vary  continuously. 

This  principle  is  held  to  apply  in  the  case  of  nephelite,  the  formula  of 
which  approximates  to,  but  never  in  the  natural  mineral  quite  agrees 
with,  the  simple  formula  NaAlSiO^.  This  formula  corresponds  with 
those  of  the  isomorphous  minerals  eucryptite,  LiA-lSiO^,  and  kalio- 
philite,  K  AlSiO^ ;  and  the  artificial  nephelites  prepared  by  Doelter,  in 
1884,  vary  from  NaAlSiO^  to  compounds  containing  potash  and  an  excess 
of  silica. 

The  following  is  the  mean  of  four  analyses  made  of  carefully 
purified  nephelite  from  Eikaholmen,  Norway  ;  the  material  contained 
a  trace  of  intimately  admixed  albite  (insoluble  in  hydrochloric  acid), 
but  under  the  microscope  it  appeared  to  be  homogeneous. 

SiOg.       AI2O3.      FePa.       KgO.        NagO.       H2O.       Total.       Sp.  gr. 
44-46       33-11         0  96         5*61         1632         0-38       100-84       2-635. 

The  molecular  ratios  are  SiOg :  AI2O3,  etc. :  NagO,  etc.  =  2-23  : 1  "00 : 0-98. 
In  the  nephelite  analyses  by  Morozewicz  (Abstr.,  1908,  ii,  201), 
AlgOg  :  NagO  also=  1  : 1,  whilst  the  ratio  of  SiOg  :  AlgOg  varies  from 
2  11  to  2-21,  and  the  same  relations  hold  with  other  published 
analyses.  It  is,  therefore,  assumed  that  the  excess  of  silica  over  that 
required  by  the  formula  NaAlSiO^  is  present  in  solid  solution  in  the 
sodium  aluminium  silicate.  The  "  saturation  ratio  "  of  the  silica  is 
2-21,  since,  when  more  silica  is  present,  this  has  separated  as  albite 
(NaAlSigOg),  which  occurs  intimately  intermixed  with  the  nephelite. 

L.  J.  S. 


Chemical  Distinction  between  Orthoclase  and  Microcline. 
Wladimir  I.  Vernadsky  and  Mile.  E.  Revoutsky  (Compt.  rend., 
1910,  151,  1372—1374.  Compare  Barbier,  Abstr.,  1908,  ii,  704).— 
Barbier  has  indicated  as  a  general  chemical  distinction  between 
orthoclase  and  microcline  the  existence  of  traces  of  lithium  and 
rubidium  in  the  former,  and  their  absence  from  the  latfer.  This  being 
contrary  to  observations  of  one  of  the  authors  (Bull.  Acad.  Sci. 
St.  Petersburg,  1909,  114,  822),  five  new  specimens  of  microcline 
from  Russia,  Colorado,  Norway,  and  Finland  have  been  examined 
spectroscopically,  with  the  result  that  either  lithium  or  rubidium  or 
both  were  found  to  be  present  in  each  specimen.  W.  O.  W. 
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Remarkable  Garnet  from  Pluminimaggiore  [Sardinia]. 
AuRELTO  8erra  {Rend.  Accad.  ISci.  Fis.  Mat.  Napoli,  lyiO,  [iii],  16, 
222 — 224). — The  garnet  was  found  in  association  with  galena.  It  has 
the  following  composition  : 


SiOj. 

AI2O3. 

Fe.O^. 

FeO. 

MnO. 

CaO. 

Total. 

34-53 

6-05 

25-10 

0-84 

trace 

33-67 

100-19 

which  indicates  that  it  is  andradite,  in  which  the  silicate  Ca3Fe2(Si04)3 
is  associated  with  Ca3Al2(SiO^)3.  The  colour  of  the  mineral  is  honey- 
yellow,  and  in  this  and  other  respects  it  is  similar  to  a  garnet  from 
Sala,  in  Isvezia  (also  found  in  association  with  galena),  which  was 
analysed  by  Bredberg.  R.  V.  S. 

Chemical  Composition  of  the  Gases  Evolved  from  the 
Thermal  Spring  at  Uriage  (Isere).  Gustave  Massol  {Compt.  rend., 
1910,  151,  1124—1126.  Compare  Abstr.,  1908,  ii,  1004;  Besson, 
ibid.,  ii,  1005). — The  spring  at  Uriage  evolves  a  mixture  of  gases 
composed  of  nitrogen,  93-98%,  carbon  dioxide,  4-15%,  rare  gases, 
1"87%,  with  traces  of  oxygen.  The  rare  gases  were  passed  over  wood 
charcoal  at  the  temperature  of  liquid  oxygen,  when  about  half  the 
volume,  consisting  of  argon,  krypton  and  xenon,  was  absorbed.  The 
remaining  gas  contained  neon  and  helium,  the  latter  constituting 
0-932%  of  the  original  mixture.  The  spring  probably  emits  not  less 
than  twenty  litres  of  helium  daily,  and  is  one  of  the  most  considerable 
sources  of  this  element  hitherto  discovered.  W,  O.  W. 

Ratio  of  the  01-,  SO3-,  and  <To-Values  of  a  Series  of  Sea- 
■water  Samples  Examined  in  the  Hydrographical  Laboratories 
of  Helsingfors,  Kiel,  Christiania,  Monaco,  and  Nancy.  Eknst 
EuppiN  (Zeitsch.  anorg.  Chem.,  1911,  69,  232 — 246). — Analyses  of  sea- 
waters  collected  at  different  depths  show  that  there  is  a  fairly  definite 
connexion  between  density,  salt  content,  and  percentages  of  SO3  and  CI, 
although  this  has  been  disputed.  A  recalculation  of  Dittmar's  results 
{Reports  of  Voyage  0/  U.M.S.  Challenger,  1873 — 76;  Physics  and 
Chemistry,  Yol.  I)  shows  that  the  salt  content  of  the  sea-waters 
examined  can  be  determined  from  a  knowledge  of  the  chlorine 
content.  T.  S.  P. 
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Action  of  Asphyxia  on  the  Spinal  Animal.  G.  C.  Mathison 
(/.  Physiol.,  1910,  41,  416 — 449).— Lack  of  oxygen  is  the  main 
factor  in  asphyxia  in  the  spinal  animal,  but  the  spinal  vaso-motor 
centres  are  much  less  sensitive  to  various  agencies  than  the  medullary 
centres.  Excess  of  carbon  dioxide  and  injection  of  acids  act  on  the 
spinal  cord  much  in  the  same  way  as  lack  of  oxygen.  W.  D.  H. 
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Physiological  Climatology.  I.  Relation  of  Loss  of  Water 
from  the  Skin  and  Lungs  to  the  External  Temperature  in 
Actual  Climatic  Conditions.  William  A.  Osborne  (/.  Physiol., 
1910,  41,  345 — 354). — The  usual  statement  that  heat  loss  by  radia- 
tion and  conduction  makes  up  the  greater  portion  of  the  total  heat  loss 
is  only  true  under  certain  conditions ;  an  air  temperature  equal  to 
that  of  the  body  would  reduce  this  loss  to  zero.  If  the  metabolism 
of  the  body  is  constant  during  rest  and  the  heat  production  fairly 
constant,  it  follows  that  if  the  air  temperature  is  raised,  and  loss  by 
radiation  and  conduction  lessened,  the  heat  loss  due  to  evaporation 
must  make  up  the  balance,  otherwise  heat  accumulation  would  occur. 
It  would  be  expected  therefore  that  the  water  loss  would  be  a  linear 
function  of  the  air  temperature.  The  linear  relationship  is,  however, 
more  perturbed ;  the  cause  is  not  clothing,  but  is  more  complex  ;  one 
factor  is  the  varying  humidity  and  velocity  of  the  air.  If  the  air  is 
dry  and  in  movement  it  will  tend  to  desiccate  the  skin,  but  if  body 
temperature  and  skin  imbibition  are  to  be  kept  constant,  then  the 
metabolism  must  be  augmented.  What  apparently  occurs  is  a 
compromise  ;  the  skin  loses  some  of  its  water  of  imbibition,  and  the 
metabolism  undergoes  a  moderate  rise.  Hence  the  unpopularity  of 
the  East  wind  in  N.W.  Europe. 

The  lung  ventilation  is  increased  when  the  air  temperature  is  high ; 
this  is  a  familiar  fact  with  the  lower  animals.  How  the  respiratory 
centre  is  affected  by  a  high  air  temperature  is  a  puzzle,  for  the  body 
temperature  does  not  rise  ;  possibly  the  carotid  blood  may  become 
heated  in  its  passage  up  the  neck. 

It  is  also  found  that  the  carbon  dioxide  excreted  varies  directly, 
not  inversely,  as  the  external  temperature  ;  the  increase  in  pulmonary 
ventilation  will  in  part  explain  this  ;  more  carbon  dioxide  is  produced 
from  the  additional  work  of  the  respiratory  muscles,  and  more  "washed 
out"  from  the  tissues. 

There  is  some  indication  that  the  respiratory  quotient  rises  with 
rising  shade  temperature.  Harvey  Sutton  found  that  this  quotient 
approached  unity  when  the  wet  bulb-temperature  rose  in  a  room 
which  he  could  artificially  make  warm  and  moist,  and  made  some 
suggestions  regarding  the  relation  of  this  reaction  to  the  preponderance 
of  carbohydrates  in  the  diets  of  tropical  aboriginals.  W.  D.  H. 

Influence  of  Lactic  Acid  on  the  Dissociation  Curve  of 
Blood.  Joseph  Barcroft  and  L,  Orbeli  {J.  Physiol.,  1910,  41, 
355 — 367). — Lactic  acid  is  a  valuable  accessory  to  carbon  dioxide  in 
tissue  respiration  ;  both  tend  to  turn  out  the  oxygen  from  the  blood. 
The  method  of  determining  the  tensions  of  the  blood  gases  is  by  a 
new  tonometer,  which  is  figured  and  described  in  detail ;  for  this  and 
for  the  discussion  of  certain  diflSculties  which  arise,  the  original  paper 
must  be  consulted.  W.  D.  H. 

The  Action  of  Choline  on  Blood-pressure.  Leo  Popielski 
{Zeitsch.  physiol.  Chem.,  1910,  70,  250— 252).— The  author  reiterates 
the   view   expressed   previously  by  Modrakowski    and   himself   that 
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choline  produces  a  rise  of  arterial    pressure,  and  that  the  opposite 
result  obtained  by  others  is  due  to  their  having  used  impure  material. 

W.  D.  H. 

The  Effect  of  Potassium  Salts  on  the  Circulation,  with 
Special  Reference  to  the  Production  of  Heart-Block.  G.  0. 
Mathison  {Proc.  physiol.  Soc,  1910,  xix — xx  ;  J.  Physiol.,  41). — • 
Potassium  salts  cause  vaso-constriction  when  both  brain  and  spinal 
cord  are  destroyed ;  they  therefore  act  directly  on  the  vessel  walls. 
On  the  heart,  large  doses  produce  diastolic  stoppage,  but  in  some  cases 
smaller  doses  produce  heart-block,  from  which  recovery  occurs. 

W.  D.  H. 

The  Influence  of  the  Blood-corpuacle  Lipoids  on  the  Blood 
Formation.  L.  Kepinow  {Biochem.  Zeitsck.,  1910,  30,  160 — 172). — 
The  author  shows  that  by  the  injection  of  blood-lipoids  from  ox-blood 
into  rabbits  rendered  antemic  by  bleeding,  the  rate  of  formation  of 
new  blood  corpuscles  is  increased.  The  regeneration  took  about  half 
the  time  to  that  required  by  control  animals  which  had  received  no 
lipoid  injection.     The  same  result  was  not  achieved  by  ovolecithin. 

S.  B.  S. 

Blood  Sugar.  VIII.  The  Sugar  Content  of  the  Corpuscles. 
Peter  Rona  and  Dengo  Takahashi  (Biochem.  Zeitsch.,  1910,  30, 
99 — 106). — The  authors  confirm  the  observations  of  others  as  to  the 
probable  presence  of  dextrose  in  the  corpuscles.  The  proteins  were 
precipitated  by  the  Michaelis-Ptona  dialysed  iron  method,  sodium 
dihydrogen  phosphate  being  the  salt  employed  for  precipitating  the 
colloid,  and  the  reducing  power  and  polarisation  were  estimated  in 
the  filtrate  before  and  after  fermentation  by  yeast.  In  the  latter 
case,  the  reducing  power  almost  completely  disappeared.  The  authors 
give  a  large  number  of  estimations  of  the  sugar  in  blood  and 
serum,  especially  in  the  case  of  dogs  after  bleeding,  where  there  is  an 
increase  of  blood  sugar,  and  call  attention  to  the  possible  clinical 
importance  of  differentiating  between  the  blood  of  the  corpuscles  and 
the  serum.  S.  B.  S. 

The  Behaviour  Oj.  the  Red-blood  Corpuscles  in  Chronic 
Oleic  Acid  Poisoning.  Alexander  Schmincke  and  Ferdinand 
Flury  {Arch.  exp.  Path.  Pharm.,  1910,  64,  126— 140).— If  the  red 
corpuscles  contain  the  normal  amount  of  iron,  they  show  an  increased 
specific  resistance  towards  the  htemolytic  action  of  oleic  acid  in  cases 
of  chronic  poisoning  by  that  substance  in  dogs ;  this  is  attributed 
specially  to  an  increase  of  the  lipoid  materials  in  the  corpuscles  ;  these 
consist  of  a  mixture  of  saturated  and  unsaturated  fatty  acids  united  to 
cholesterol.  W.  D.  H. 

Cocaine  Haemolysis.  Ernst  Pribram  {PJluger's  Archiv,  1911, 
137,  350 — 358). — Koppe's  hypothesis  that  the  haemolysis  produced  by 
cocaine  is  due  to  acid  decomposing  the  alkaloid  cannot  be  correct,  for 
it  occurs  in  neutral  and  increases  in  alkaline  solutions,  and  the  same 
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is  true  for  the  haemolysis  produced  by  other  members  of  the  cocaine 
group,  eucaine  and  novocaine ;  these  produce  an  elevation  of  the  surface 
tension  of  the  solvent  in  an  alkaline  medium.  The  non-toxic  members 
of  the  group  (ecgonine,  etc.)  produce  little  or  no  such  change.  The 
physical  and  biological  properties  of  the  alkaloids  run  parallel  with 
their  pharmacodynamic  properties,  and  probably  there  is  a  causal 
relationship  between  them  ;  the  anaesthetic  and  toxic  properties  rise 
with  the  changes  they  produce  in  surface  tension  and  haemolysis. 
Gros,  moreover,  has  shown  that  their  anaesthetic  properties  are  increased 
when  in  an  alkaline  medium.  W.  D.  H. 

Vegetable  Agglutinins.  Fritz  Assmann  {PJluger's  Archiv, 
1911,  137,  489 — 510). — Previous  work  on  vegetable  agglutinins  is 
referred  to  in  relation  to  such  toxic  proteins  as  ricin  and  abrin. 
Previous  writers  manifest  a  good  deal  of  dijfference  of  opinion  on  the 
mode  of  action  of  such  poisons.  A  number  of  plants  (beans, 
vetches,  etc.)  yield  similar, relatively  non-toxic,  substances,  forwhich  the 
term  phasin  (from  Phaaeolus)  is  adopted.  Details  are  given  of  the 
agglutinating  action  on  various  kinds  of  blood  of  both  the  toxic  and 
non-toxic  members  of  the  group.  The  non-toxic  compounds  are 
believed  to  contain  the  same  agglutinating  component  as  is  present  in 
such  toxic  compounds  as  ricin,  but  to  be  destitute  of  the  toxic 
element.  W.  D.  H. 

Calcium  Metabolism.  I.  A  New  Method  for  the  Quanti- 
tative Estimation  of  Small  Variations  of  the  Calcium  Content 
of  the  Blood.  N.  Yoorhoeve  {Biochem.  Zeitsch.,  1910,  30, 
195 — 206). — The  method  depends  on  the  determination  of  the  amount 
of  calcium  necessary  to  add  to  the  blood  to  produce  clotting  after  the 
natural  content  has  been  removed  by  the  addition  of  ammonium 
oxalate.  A  syringe  of  5  c.c.  capacity  is  so  constructed  that  it  can  be 
automatically  half-filled  with  physiological  saline  containing  229  mg.  of 
ammonium  oxalate  in  100  c.c.  The  blood  is  then  sucked  into  the 
syringe  directly  from  the  veins,  and  immediately  mixed  with  the 
oxalate  solution.  After  several  hours,  small  measured  portions  are 
taken  and  mixed  with  varying  quantities  of  calcium  chloride,  isotonic 
with  the  saline,  and  diluted  with  it  to  a  definite  bulk.  In  this  way, 
the  amount  of  calcium  necessary  to  precipitate  the  excess  of  oxalate 
and  thus  produce  clotting  can  be  determined,  from  which  the  original 
calcium  content  of  the  blood  can  be  calculated.  Control  experiments, 
where  determinations  were  made  by  mixing  the  calcium  solution  with 
ascitic  fluid,  etc.,  show  that  the  results  obtained  are  independent  of 
the  amount  of  proferment  present.  S.  B.  S, 

The  Behaviour  of  Chlorine  in  the  Serum.  Peter  Rona 
{Biochem.  Zeitsch.,  1910,  30,  332). — An  admission  that  the  "com- 
pensation-dialysis "  method  for  estimating  the  chlorine  in  serum  (this 
vol.,  ii,  50)  was  employed  previously  by  Zunz  and  Loewy.      S.  B.  S. 

Trypsin  Action.  The  Tryptic  Digestion  of  Casein.  Max 
Siegfried  {F/iuger'a  Archiv,  1910,  136,  186— 202),— According  to  th« 
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old  theory  of  Kiihne,  on  hemi-  and  anti-products  of  digestion,  casein 
(a  he  mi-protein)  should  not  yield  a  peptone  on  tryptic  digestion ;  it 
was,  however,  proved  by  the  use  of  the  iron  method  for  isolating 
peptones  that  a  peptone  can  be  isolated  from  a  tryptic  digest  of  casein. 
This  is  regarded  as  a  chemical  unit,  and  a  few  incomplete  details  are 
given  of  its  cleavage  products  ;  the  large  quantity  of  ammonia  and 
the  small  amount  of  nitrogenous  substances  which  are  precipitable 
by  phosphotungstic  acid  are  noteworthy  points.  W.  D.  H. 

The  Formation  of  Carbohydrates  from  Fat  in  the  Animal 
Organism.  Peter  Junkeusdorf  {PJluger's  Archiv,  1910,  137, 
269 — 328). — In  dogs  during  inanition,  during  fat  feeding,  and  when 
under  the  influence  of  phloridzin  and  free  from  glycogen,  there  is  a 
genetic  relationship  between  the  excretion  of  nitrogen  and  sugar.  In 
phloridzinised  animals,  the  whole  of  the  sugar,  however,  cannot 
originate  from  protein  because  of  the  high  sugar: nitrogen  quotient, 
and  the  conclusion  is  drawn  that  part  of  it  comes  from  fat.  In  dogs 
fed  on  fat,  there  is  at  death  abundance  of  body-fat  present,  and  the 
nitrogen  and  sugar  excretion  sink.  The  highest  excretion,  both  of 
nitrogen  and  sugar,  is  shown  by  those  phloridzinised  dogs  which 
receive  abundant  protein  and  carjjohydrate  food.  W.  D.  H. 

The  Influence  of  Muscular  Work  on  the  Decomposition  of 
Subcutaneously  -  administered  Sugar.  Hermann  Hohlweg 
{Zeitsch.  Biol.,  1911,  55,  396-— 408.  Compare  Abstr.,  1909,  ii,  162).— 
In  continuation  of  previous  work  it  is  shown  that  after  the  sub- 
cutaneous injection  of  sugar,  the  amount  which  passes  into  the  urine 
is  diminished  during  muscular  work  in  the  dog.  This  amount  (about 
20%)  is  accounted  for  on  the  hypothesis  that  it  is  utilised  as  a  source 
of  energy  by  the  muscles.  Sugars  also,  which  the  cells  are  un- 
accustomed to,  are  similarly  utilised,  and  details  of  experiments  show 
the  fact  to  be  so  for  galactose,  sucrose,  and  maltose.  Lactose, 
however,  passes  quantitatively  into  the  urine  both  during  rest  and 
muscular  activity.  W.  D.  H. 

The  Chemistry  of  Honey  Formation.  M.  Kustenmacher 
(Biochem.  Zeitsch.,  1910,  30,  237 — 254).— The  author  gives  a  detailed 
account  of  the  morphology  of  the  alimentary  tract  of  the  bee.  In 
conversion  into  honey,  the  nectar  undergoes  the  following  changes : 
part  of  the  water  is  evaporated,  the  sucrose  undergoes  almost 
complete  inversion,  the  starch  is  converted  into  dextrin,  the  tannins 
are  oxidised  and  partly  deposited  on  the  walls  of  the  honey  cells,  the 
oxalic  acid  disappears  and  is  resorbed  by  the  body  of  the  bee,  and 
the  odorous  substances  undergo  a  like  fate  ;  the  mineral  substances 
are  partly  resorbed  and  partly  reappear  in  the  honey.  The  invertase 
is  derived,  not  from  the  bee  itself,  but  from  the  spermatoplasma  of  the 
pollen.  Diastase,  however,  could  not  be  detected  in  the  pollen,  but 
arises  probably  from  the  saliva  or  gastric  secretion  of  the  animal. 

S.  B.  S. 

Protein  Metabolism.  Franz  Frank  and  Alfred  Schittenhelm 
{Ztitsch.  physiol.  Chem.,  1910,  70,  98 — 128).— Experiments  on  dogs 
confirm  Michaud's  discovery  that  the  kind  of  protein  given  influences 
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the  minimum  amount  capable  of  maintaining  nitrogenous  equilibrium 
after  inanition.  Much  more  is  necessary  of  a  foreign  protein  than  if 
the  protein  of  dog's  muscle  is  given.  W.  D.  H. 

The  Fate  of  Injected  Foreign  Proteins  and  Peptones.  H. 
DE  WAELEand  Albert  J.  J.  Yandevelde  {Biochem.  Zeitsch.,  1910,  30, 
227 — 236). — The  experiments  were  carried  out  on  rabbits  with  a  known 
diet.  The  excretion  of  nitrogen  and  the  protein  in  the  urine  were 
estimated,  and  the  changes  in  the  excretion  noted  after  injection  of 
various  protein  substances.  When  small  quantities  of  Witte's 
peptone  were  injected  there  was  a  small  addition  of  nitrogen  to  the 
body  substances,  and  in  the  case  of  larger  injections  the  animals  kept 
approximately  in  nitrogen  equilibrium.  After  injection  of  egg-white, 
a  large  amount  of  protein  was  excreted  in  the  urine,  which  was  greater 
than  the  amount  injected,  and  came  therefore  partly  from  the  animal's 
own  body,  as  it  vinderwent  loss  of  weight.  After  a  second  injection 
the  loss  of  weight  is  smaller.  Part  of  the  increased  nitrogen  output 
is  in  the  form  of  urea.  From  the  results  obtained  by  themselves  as 
well  as  those  of  other  observers,  the  authors  draw  the  conclusion  that 
the  animals  gradually  acquire  the  capacity  of  peptonising  the  injected 
proteins.  S.  B.  S. 

Chemical  and  Microscopical  Investigation  on  Fat  Transport 
through  the  Intestinal  Wall  during  Absorption.  Alfred  Noll 
{PJluger's  Archiv,  1910,  136,  208— 247).— On  the  grounds  mainly  of 
microscopical  and  microchemical  examination  (with  osmic  acid),  the 
conclusions  are  reached  that  the  fat  which  is  seen  in  the  epithelial  cells 
has  the  same  composition  as  that  in  the  chyle,  that  the  fat  in  the 
epithelium  cells  is  absorbed  as  fat,  and  not  as  its  cleavage  products, 
and  that  the  fat  the  course  of  which  can  be  followed  in  this  way 
microscopically  only  accounts  for  a  part  of  that  which  is  actually 
absorbed.  W.  D.  H. 

The  Carbamino-Reaction.  Walter  Sulze  {Pfliiger's  Archiv, 
1910,  136,  712 — 723). — If  carbon  dioxide  is  passed  through  a  cooled 
solution  of  an  amino-acid  in  lime  water  or  baryta  water,  the  amino- 
acid  takes  up  carbon  dioxide,  and  a  carbamate  of  calcium  or  barium  is 
formed.  Other  organic  amino-compounds  and  hydroxyl  compounds 
react  in  a  corresponding  way.  This  reaction,  which  has  been  particu- 
larly studied  by  Siegfried,  is  described  at  length  for  many  such  com- 
pounds, and  is  believed  to  have  a  physiological  interest.  Researches 
with  serum,  peptone,  and  crystallised  serum  albumin  have  shown  that 
substances  are  present  in  the  blood  and  lymph  which  give  the  reaction. 
The  carbamates  formed  are  readily  decomposed,  and  possibly  come  into 
action  in  such  physiological  occurrences  as  the  production  of  carbon 
dioxide  in  muscles,  or  in  the  liberation  of  hydrochloric  acid  in  the 
gastric  juice.  W.  D.  H. 

Physiology  of  Cell-Division.  III.  Action  of  Calcium  Salts 
in  Preventing  the  Initiation  of  Cell-Division  in  Unfertilised 
Eggs  through  Isotonic  Solutions  of  Sodium  Salts.  Ralph  S, 
LiLLiE  {Amer.  J.  Physiol,  1911,  27,  289—307.  Compare  Abstr,, 
1910,  ii,  522). — The  addition  of  small  quantities  of  calcium  chloride  to 
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isotonic  solutions  of  sodium  salts  (1)  prevents  the  rapid  increase  in 
permeability  produced  in  the  unfertilised  eggs  of  Asterias  and  Arbacia 
by  the  pure  solution;  (2)  lessens  the  toxicity  of  the  solution,  and  (3) 
prevents  the  membrane  formation  and  initiation  of  cell-division  which 
are  induced  by  the  pure  solution.  The  toxic  action  of  the  pure  salt 
solution  and  its  action  in  initiating  cell-division  are  due  primarily  to 
a  condition  of  increased  surface  permeability.  This  increase  is,  how- 
ever, temporary  in  normal  favourable  parthenogenetic  fertilisation. 
Treatment  with  hypertonic  sea-water,  after  the  formation  of  fertilisa- 
tion membranes  by  salt  solution,  leads  to  an  increase  in  the  proportion 
of  successfully  developing  eggs.  W.  D.  H. 

The  Dextrose  of  the  Egg  and  its  Biological  Significance. 
ViNCENZO  DiAMAEE  {Bend.  Accad.  Sci.  Fis.  Mat.  Napoli,  1910,  [iii], 
16,  242—244.  Compare  Abstr.,  1910,  ii,  320).— From  experiments 
with  eggs  of  the  domestic  fowl  and  of  Testudo  graeca,  it  appears  that 
those  nearing  maturity  (in  the  ovary)  contain  dextrose,  of  which  about 
equal  amounts  are  removed  by  dialysis  and  hydrolysis  respectively.  In 
the  younger  eggs  the  proportion  of  dialysable  sugar  is  less,  and  in  the 
very  smallest  no  reducing  sugar  is  present.  R.  V.  S. 

Lipoid  Nature  of  an  Active  Substance  Secreted  by  the 
Corpus  Luteum  of  Mammals.  P.  Bouin  and  P.  Ancel  {Gompt. 
rend.,  1910,  151,  1391 — 1393), — When  the  corpus  luteum  of  a  sow  is 
extracted  with  physiological  salt  solution,  a  turbid  extract  is  obtained. 
After  centrifugation,  the_^clear  liquid  is  found  to  show  no  characteristic 
physiological  properties,  the  substance  in  suspension,  however,  when 
injected  into  rabbits  produces  sneezing,  nystagmus,  convulsions,  and 
finally  death  from  respiratory  arrest.  The  active  substance  does  not 
occur  in  any  other  part  of  the  ovary.  Its  behaviour  towards  solvents, 
acids,  and  alkalis,  and  its  stability  to  heat  when  dry,  suggest  that  the 
substance  is  of  a  lipoid  nature.  W.  0.  W. 

The  Alkaline  Odour.  Max  von  Frey  {PJtiiger's  Archiv,  1910, 
136,  275 — 281). — The  so-called  alkaline  taste  is  really  due  to  the 
sense  of  smell ;  it  depends  on  the  development  of  volatile  bases 
(methylamines)  which  are  decomposition  products  of  epithelial  cells. 
Freshly  secreted  saliva  does  not  contain  these  bases.  W.  D.  H. 

Sulphur  Compounds  of  the  Nervous  System.  II.  A 
Sulphatide  from  Nerve  Substance.  Waldemar  Koch  {Zeitsch. 
physiol.  Chem.,  1910,  70,  94 — 97). — The  sulphatide  was  prepared  from 
human  brain  ;  the  analytical  figures  given  of  various  preparations  do 
not  appear  very  concordant;  the  S  :N  ratio  is  given  as  1  :  303.  The 
preparation  regarded  as  the  purest  contained  3"1%  of  potassium. 
The  sulphur  is  considered  to  act  as  a  link  in  connecting  phosphatides 
and  cerebrosides.  W.  D.  H. 


Chemical  Investigations  of  Healthy   and    Rachitic  Bones. 
Th.  Gassmann  {Zeitsch.  physiol.  Cliem.,  1910,  70,  161 — 170).— Normal 
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bones  contain  about  1%  more  water  than   those  in  rickets ;  calcium, 

(n-PO  P  \     1         phosphoric  acid,  and  carbon  dioxide  are  less 
■^>.n      1      pn    ^^  rachitic  than  in  normal  bones.     The  rela- 
n.PO  P    /      I  tionship  Ca  :  PO^  :  COg  is  the  same  in  both  ; 

3     /  3  -J         an(j  the  complex  in  which  they  are  contained  is 
^  ■'  suggested  to  be  (I).     Other  details  given  refer 

to  magnesium  (increased  in  rickets),  potassium,  sodium,  chlorine,  etc. 

W.  D.  H. 

Action  of  Tervalent  Ions  on  the  Heart  and  on  Certain 
Colloidal  Systems.  George  R.  Mines  {Proc.  physiol.  Soc,  1910, 
xvii-xviii;  J.  Physiol.,  41). — Eight  simple  tervalent  positive  ions 
which  were  examined  agree  in  producing  diastolic  arrest  of  the 
frog's  heart  when  perfused  at  a  concentration  of  O'OOOOIM.  They 
also  all  confer  a  positive  charge  on  gelatin  and  on  agar-agar,  and 
precipitate,  in  very  low  concentration,  a  variety  of  colloidal  solutions 
with  negative  particles.  The  complex  tervalent  positive  ion,  Co(NH3)g, 
scarcely  affects  the  heart  in  concentrations  one  hundred  times  greater, 
but  it  precipitates  negative  colloidal  solutions,  and  confers  a  positive 
charge  on  agar-agar.  It  differs  from  the  simple  ions  in  its  inability 
to  precipitate  unboiled  diluted  egg-white  or  dialysed  haemoglobin,  or 
to  confer  a  positive  charge  on  gelatin  or  frog's  red  corpuscles. 

The  tervalent  negative  ions  of  the  citrate  and  phosphate  arrest  the 
heart  in  diastole  in  concentration  O'OIM.  They  powerfully  antagonise 
the  effects  of  acid  or  of  tervalent  positive  ions  on  the  heart.  These 
actions  are  not  shared  by  the  tervalent  negative  ion  of  the  ferricyanide  ; 
the  latter  also  differs  from  the  other  two  by  being  inactive  in  conferring 
a  negative  charge  on  a  gelatin  membrane.  In  the  action  of  tervalent 
ions  on  certain  colloidal  systems  there  exists  an  unexplored  factor 
qualifying  the  familiar  valency  law  of  precipitation  and  Perrin's 
law.     This  factor  is  also  of  physiological  importance.  W.  D.  H. 

The  Relationship  of  Kidney  Function  and  the  Glycogen  of 
the  Liver.  Hermann  Friedrich  Grunwald  {Arch.  exp.  Path.  Pharm., 
1910,  64,  147 — 160). — Any  severe  bilateral  kidney  injury  (extirpa- 
tion, ligature  of  renal  arteries  or  veins,  or  ureters)  leads  to  a  disappear- 
ance of  the  hepatic  glycogen  in  spite  of  feeding  on  dextrose.  The  action 
is  attributed  to  the  lack  of  a  chemical  stimulus  from  kidney  to  liver  ; 
extirpation  of  the  right  kidney  produces  no  such  effect ;  but  extirpa- 
tion of  the  left  kidney  (except  when  it  has  previously  been  denervated), 
and  injuries  which  involve  the  left  kidney  nerves,  lead  to  a  great 
dirfiinution  of  the  glycogen  in  the  liver.  There  is,  therefore,  in 
addition  to  the  hormone,  a  nervous  stimulus,  which  without  passing 
through  the  central  nervous  system  runs  in  the  path  of  the  nerves  on 
the  left  side.     The  experiments  were  performed  on  rabbits. 

W.  D.  H. 

Formation  of  Sugar  in  the  Liver.  M.  Loewit  (PJluger's  Archiv, 
1910,  136,  672 — 594). — Numerous  researches  have  shown  that  the 
liver  can  produce  sugar  from  substances  which  are  not  carbohydrate, 
and  in  the  present  research  it  is   shown    that  the  liver  free   from 
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glycogen  will  produce  sugar  after  death.  What  the  parent  substance 
or  substances  of  the  sugar  are  is  a  question  discussed  at  length,  but 
left  still  open.  Tissues  other  than  the  liver  yield  under  similar 
conditions  either  no  sugar  after  death,  or  only  mere  traces. 

W.  D.  H. 

The  Isolation  of  a  Uricoclastic  Ferment.  Gino  Galeotti 
(Biochem.  Zeitsch.,  1911,  30,  374 — 383). — Solutions  containing  this 
ferment  in  an  active  condition  were  obtained  from  the  livers  of  the 
dog  and  the  dog-fish  in  the  following  manner :  The  organ  was  ground 
with  sand,  and  the  juice  expressed  at  300  atmospheres.  The  juice  was 
diluted  with  water,  the  fat  separated,  and  an  equal  volume  of  acetone 
added.  The  precipitate  was  then  filtered  off  as  rapidly  as  possible, 
and  the  last  traces  of  acetone  removed  by  spreading  on  filter  paper. 
The  ferment  was  extracted  from  the  precipitate  by  means  of  a  very 
dilute  solution  of  sodium  chloride.  W.  J.  Y, 

Chemical  Factors  of  Fatigue,  W.  Burridge  (/.  Physiol.,  1910, 
41,  285 — 307). — In  a  muscle  nerve  preparation  very  small  quantities 
of  sarcolactic  acid  produce  fatigue  phenomena,  by  acting  specially  on 
the  end-plates.  .  If  more  than  the  merest  trace  is  present  free,  fatigue 
occurs  ;  therefore  in  muscle  the  lactic  acid  formed  even  in  rest  must 
be  neutralised,  and  creatine  is  credited  with  a  power  to  perform  this 
neutralisation.  Another  chemical  factor  in  fatigue  is  believed  to  be 
the  liberation  of  potassium  salts  from  the  active  muscles ;  these  also 
affect  primarily  the  nerve-endings.  W.  D.  H. 

The  Replacement  of  Calcium  in  so-called  Physiological 
Fluids.  (Experiments  on  the  Excitability  of  Striated  Muscles 
of  Warm-blooded  Animals,  and  the  Variations  of  Tonus  of 
the  Atrium  in  Emys  europea.)  Giuseppe  Buglia  {Zeitsch.  Biol., 
1911,55,  343—359.  Compare  Abstr.,  1910,  ii,  630).— The  excitability 
direct  and  indirect  of  striated  muscles  soon  disappears  in  Ringer's 
solutioQ  if  the  calcium  in  it  is  omitted,  and  is  restored  on  the  restor- 
ation of  that  element.  The  place  of  calcium  cannot  here  be  taken  by 
caesium.  In  the  variations  of  tonus  in  the  atrium  of  the  tortoise, 
caesium  also  has  not  the  same  action,  and  cannot  replace  calcium.  In 
both  varieties  of  striped  muscle,  the  action  of  caesium  is  different  from 
what  occurs  in  smooth  muscle.  W.  D.  H. 

Investigations  on  Smooth  Muscle.  IV.  The  Replacement 
of  Calcium  in  so-called  Physiological  Fluids.  (Experiments  on 
Smooth  Muscle  ;  Dog's  Oesophagus.)  Giuseppe  Buglia  {Zeitsch. 
Biol.,  1911,  55,  360—376.  Compare  Abstr.,  1910,  ii,  630).— Jn 
maintaining  the  rhythmical  contractions  of  the  smooth  muscle  of  the 
dog's  oesophagus,  it  has  been  previously  shown  that  caesium  chloride 
can  replace  calcium  chloride  in  Ringer's  solution.  Caesium  nitrate  or 
iodide  can  also  be  used ;  the  sulphate  is  not  so  efficacious,  the  anion 
appearing  to  have  a  harmful  effect.  A  large  number  of  other  metallic 
salts  were  employed  with  negative  results  ;  the  only  one  found  to  act 
like  caesium  chloride  was  rubidium  chloride.  W.  D.  H. 

9—2 


ii.   132  ABSTRACTS   OF   CHEMICAL  PAPERS. 

Some  Changes  in  Normal  Tissues  Produced  by  Radium. 
Albert  S.  Grunbaum  and  Helen  G.  Grunbaum  {Proc.  physiol.  /Soc, 
1910,  xviii ;  J.  Physiol.,  4:1). — Radium  destroys  liver  cells,  but  only 
to  a  short  distance ;  in  the  gall  bladder  no  obvious  changes  occur ;  in 
the  stomach  an  atrophic  fibrosis  of  the  mucous  membrane  and  destruc- 
tion of  the  submucosa  take  place.  The  effect  on  incubating  eggs  is, 
like  that  of  X-rays,  to  destroy  the  embryo.  In  the  skin  the  inflamma- 
tion produced  is  characterised  by  a  relative  absence  of  polynuclear 
leucocytes  and  the  presence  of  many  plasma  cells.  W.  D.  H. 

A  Microohemical  Method  for  Demonstrating  the  Presence 
of  Guanine  in  Tissues.  Amatore  de  Giacomo  {Zeitsch.  wiss. 
Mih'oscop.,  1910,  27,  257 — 258). — A  method  was  required  for 
demonstrating  the  presence  of  guanine  in  the  renal  system  of  birds. 
The  animal  tissue  (after  the  usual  preparation)  is  treated  with  a 
solution  of  diazobenzenesulphonic  acid  (which  has  been  previously 
tested  and  found  sensitive  to  guanine) ;  after  about  ten  minutes, 
sodium  hydroxide  is  carefully  added,  when  the  presence  of  guanine  is 
shown  by  a  red  coloration  ;  in  its  absence  the  tissues  remain  pale 
yellow  F.  M.  G.  M. 

The  Oxidation  of  Succinic  Acid  by  Animal  Tissues.  Fr. 
Battelli  and  Lina  Stern  {Biochem.  Zeitsch.,  1910,  30,  172 — 194). — 
All  tissues  of  higher  animals  possess  the  capacity  of  oxidising  succinic 
acid.  This  oxidation  does  not  cause  an  increased  output  of  carbon 
dioxide,  as  inactive  malic  acid  is  the  product  produced.  The  most 
active  tissues  are  the  heart,  muscle,  and  liver,  with  the  exception 
of  rabbit's  muscles.  The  oxidative  power  of  the  blood  is  not  very 
marked.  The  substance  causing  the  oxidation  cannot  be  extracted 
from  the  tissues  by  water,  and  the  tissues  also  lose  their  oxidative 
capacity  after  extraction  with  alcohol  or  acetone.  The  reaction  takes 
place  best  in  neutral  or  slightly  alkaline  media  at  the  optimum 
temperature  of  40°.  The  reaction  rate  is  greater  in  pure  oxygen  than 
in  air.  Hydrocyanic  acid  acts  toxically  on  the  reaction,  but  other 
substances,  such  as  arsenious  acid  and  sodium  fluoride,  have  but  a 
relatively  small  effect.  S.  B.  S, 

The  Biological  Significance  of  Inositolphosphoric  Acid 
(Phytin).  Emil  Starkenstein  {Biochem.  Zeitsch.,  191 U,  30,  56 — 98). 
— It  was  found  that  inositolphosphoric  acid  gives  a  precipitate  with 
uranium,  magnesium,  and  lead  salts,  but  not  with  ammonium  molybdate 
in  nitric  acid  solution.  For  this  reason,  only  the  latter  reagent  is 
available  for  estimation  of  free  phosphoric  acid  in  the  presence  of 
phytin.  The  commercial  preparation  of  the  latter  substance  contains 
free  inositol  and  phosphoric  acid.  To  prepare  pure  phytin  from  the 
commercial  product,  the  latter  is  dissolved  in  dilute  acetic  acid,  and 
lead  acetate  is  added  ;  only  the  inositolphosphoric  acid  lead  salt  is 
precipitated.  This,  after  washing  and  decomposition,  is  decomposed 
by  hydrogen  sulphide,  and  the  filtrate  is  treated  with  glacial  acetic 
acid  and  calcium  acetate  until  a  precipitate  is  formed.  The  pure 
phytin  (inositolphosphoric  acid)  is  then  obtained  in  the  form  of  an 
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insoluble  calcium  salt.  The  conclusion  is  drawn  from  the  analysis  of 
the  salts  that  phytin  is  a  complex  derivative  of  pyrophosphoric  acid 
(for  which  a  formula  is  suggested).  The  author  gives  an  exhaustive 
review  of  the  literature,  from  which  is  drawn  various  conclusions, 
the  chief  being  that  the  free  inositol  in  the  body  has  no  particular 
physiological  significance.  In  view  of  the  fact  that  inositol  phosphoric 
acid  is  also  precipitated  by  various  reagents  for  phosphates,  he  draws 
attention  to  various  possible  errors  in  phosphate  estimation  in 
urine,  etc.  S.  B.  S. 

Tetrodon  Poison.  Yoshisumi  Tahara  (Biochem.  Zeitsch. ,1910, 30, 
255 — 275). — The  toxin  was  extracted  from  the  ovaries  of  the  fish,  and 
from  the  aqueous  extract  the  proteins  were  separated  by  heating  the 
solution  after  acidification  with  acetic  acid.  From  the  solution  thus 
obtained,  the  phosphates,  etc.,  were  precipitated  by  lead  acetate.  From 
the  filtrate,  on  addition  of  ammonia  (not  more  than  0*34%),  the  toxin  is 
precipitated  with  lead  acetate.  This  is  then  decomposed  with  hydrogen 
sulphide.  On  evaporating  under  low  pressure  to  a  syrup  and  adding 
alcohol,  a  precipitate  is  formed,  whilst  the  greater  part  of  the 
toxin  remains  in  solution  and  can  be  precipitated  therefrom  by  the 
addition  of  ether.  From  the  precipitate,  by  redissolving  in  water 
and  treating  as  before  with  alcohol  and  with  ether,  a  further 
amount  of  toxin  can  be  obtaiced.  The  tetrodotoxin  obtained 
in  this  way  is  not  pure,  but  contains  a  sugar,  teirodopentose, 
which  is  deposited  in  stout,  colourless  prisms  on  keeping  the  solution, 
and  a  crystalline  base,  which  does  not  melt  even  at  280°,  has 
the  formula  C^^Hj^OgNg,  and  can  be  precipitated  as  an  auri- 
chloride  from  a  solution  of  the  crude  tetrodotoxin.  The  tetrodotoxin, 
freed  as  completely  as  possible  from  these  two  substances,  has  the 
approximate  formula  CjgH^gOjgN.  It  is  very  soluble  in  water,  but 
is  insoluble  in  most  organic  solvents,  although  soluble  in  aqueous 
alcohol.  It  reduces  Fehling's  solution,  and  its  toxic  dose  was  found  to 
be  0"0041  mg.  per  gram  of  body-weight  for  mice,  and  2*5  to  4  mg.  per 
kilo,  for  rabbits.  The  toxicity  is  readily  destroyed  by  mineral  acids, 
alkalis,  and  strong  ammonia.  Tetrodotoxin  is  neither  acid  nor  base, 
and  yields  on  hydrolysis  a  base  and  a  crystalline  substance.  The 
author  considers  that  tetrodotoxin  is  not  a  protamine.  S.  B.  S. 

Occurrence  of  Haematoporphyrin  in  the  Meconium.  V. 
BoRRiEN  (J.  Pharm.  Chim.,  1911,  [viij,  3,59 — 63). — Hsematoporphyrin 
has  been  detected  spectroscopically  in  a  purified  acetone  extract  of 
the  meconium.  The  author  suggests,  therefore,  that  the  passage  from 
blood  pigment  to  biliary  pigment  takes  place  in  the  following  stages  : 
haemoglobin  — >-  hgematoporphyrin  — >-  bilirubin.  T.  A.  H. 

The  Catalase  of  Milk.  Franz  Spindlbr  (Biochem.  Zeitsch.,  1911, 
30,  384 — 412). — The  activity  of  the  catalase  was  compared  in  a  number 
of  samples  of  milk  from,  healthy  and  diseased  cows,  and  also  in  pre- 
parations from  cow's  milk  and  in  milk  from  other  animals.  A  measure 
of  the  activity  was  obtained  by  determining  the  total  volume  of 
oxygen  liberated  at  37°  by  15  c.c.  of  milk  from  5  c.c.  of  1%  hydrogen 
peroxide  by  means  of  Lobeck's  "  catalase  glass." 
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It  was  found  that  the  activity  was  greater  in  sour  than  in  fresh 
milk,  and  increased  with  the  age  of  the  milk.  This  was,  however,  partly 
due  to  the  growth  of  moulds  in  the  milk.  Sour  milk  products,  like 
Bulgarian  "Yoghurt"  and  "  Kephir,"  also  contained  more  active 
catalases  than  fresh  milk.  Diseases  of  the  udder  and  other  complaints 
were  accompanied  by  a  markedly  increased  activity  in  this  ferment, 
and  this  activity  decreased  to  the  average  for  normal  milk  as  the 
animal  regained  its  health.  The  method  is  suggested  as  a  means  of 
detecting  disease  in  cows.  W.  J.  Y. 

The  Excretion  of  Subcutaneous  Injections  of  Sodium 
Chloride,  and  their  Effect  on  Nitrogen  MetaboUsm.  G. 
Tegsianz  (Zeitsch.  Biol.,  1910,  65,  241 — 266). — Dogs  were  kept  on  a 
constant  diet  containing  known  quantities  of  sodium  chloride,  phos- 
phoric acid  and  nitrogen,  and  the  daily  excretion  of  these  three 
substances  determined  in  the  urine  and  faeces.  In  each  case,  after 
a  period  of  from  two  to  four  days,  solution  of  sodium  chloride  was 
injected,  and  the  effect  produced  on  these  excretions  observed.  The 
effect  was  tried  of  varying  the  concentration  of  the  salt  (1)  when 
the  diet  employed  was  rich  in  sodium  chloride  ;  (2)  when  the  food 
contained  only  small  quantities  of  this  salt,  and  (3)  during  starvation. 
The  injections  varied  from  116  c.c.  of  0-3%  NaCl  to  20  c.c.  of  10%  NaCl. 
Similar  experiments  were  also  carried  out,  in  which  100  c.c.  of  a 
solution  of  urea  (5  or  10%),  containing  in  some  cases  1%  NaCl,  were 
injected  into  the  animals.  It  was  found  that  when  equal  amounts  of 
sodium  chloride  were  injected,  the  time  required  for  the  whole  to 
reappear  in  the  excretions  was  less  the  more  concentrated  the  solutions 
employed.  With  a  diet  rich  in  sodium  chloride,  injections  of  hypo- 
and  iso-tonic  solutions  of  sodium  chloride  caused  no  perceptible 
increase  in  the  nitrogen  output,  hypertonic  solutions  produced  a  slight 
increase,  whilst  urea  was  almost  quantitatively  recovered  in  the 
excretions,  and  had  no  effect  on  the  nitrogen  metabolism. 

With  food  poor  in  sodium  chloride,  even  hypotonic  solutions  of  salt 
produced  a  marked  increase  in  the  nitrogen  excreted. 

The  effect  was  still  further  marked  in  the  case  of  starving  animals, 
both  salt  and  urea  causing  an  increased  nitrogen  metabolism. 

Practically  no  changes  were  observed  in  the  phosphoric  acid  excreted. 

W.  J.  Y. 

The  Excretion  of  Phosphates  Ingested  per  os,  Especially  of 
Calcium  Phosphate.  Ragnar  Berg  {Biochem.  Zeitsch.,  1910,  30, 
107 — 142). — The  author  carried  out  a  series  of  experiments  on  his 
own  person,  taking  over  long  periods  of  time  diets  with  small  calcium 
content,  in  which  the  caloric  value  and  the  protein,  fat,  carbohydrate, 
calcium,  magnesium,  and  phosphoric  acid  contents  were  known.  This 
was  done  with  the  object  of  diminishing  the  calcium  store  in  the  body. 
During  the  period  of  this  diet,  he  rapidly  lost  weight.  At  certain 
intervals  during  the  experiment  he  added  to  his  diet  the  following 
sources  of  calcium  and  phosphorus  : — Calcium  phosphate  (neutral)  and 
calcium  hydrogen  phosphate,  calcium  hypophosphite,  lecithin,  lecithin 
and   calcium   lactate,    and    calcium    lactate    alone.      The   phosphate, 
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magnesium,  and  calcium  were  estimated  both  in  the  urine  and  faeces. 
He  draws  the  conclusion,  from  a  long  series  of  experiments,  that 
these  substances  are  of  little  therapeutic  value  in  increasing  the 
calcium  and  phosphate  stores  in  the  body.  Tricalcium  phosphate  is 
excreted  mostly  in  the  faeces,  and  the  acid  calcium  phosphate  is 
positively  harmful,  in  that  it  is  also  excreted  in  the  faeces  as  neutral 
salt,  and  actually  draws  on  the  phosphoric  acid  store  in  the  body.  The 
effect  of  these  preparations  on  diuresis  and  acidosis  is  also  discussed. 

S.  B.  S. 

The  Influence  of  the  Pat  of  the  Pood  on  the  Excretion  of 
the  Acetone  Substances.  Gunnar  Forssner  {Skand.  Arch. 
Physiol.,  1910,  23,  305 — 325). — The  experiments  were  made  with  the 
object  of  determining  the  influence  of  the  amount  of  fat  ingested  on 
the  excretion  of  /?-hydroxybutyric  acid  and  acetone,  and  were  performed 
on  the  person  of  the  author.  The  constant  diet  taken  contained  only 
a  small  amount  of  carbohydrate,  and  relatively  large  amounts  of  fat. 
To  eliminate  the  influence  of  stored  glycogen,  a  definite  amount  of 
hard  exercise  was  taken  each  evening,  and  during  the  investigation 
the  conditions  of  living  were  kept  as  constant  as  possible.  On  certain 
days,  definite  additional  amounts  of  fat  (olive  oil)  were  ingested  after 
the  period  of  exercise  and  before  retiring  to  rest,  and  the  influence  of 
this  added  fat  was  determined  by  estimating  the  amount  of  acetone 
substances  excreted  in  the  urine  in  different  periods  during  the  course  of 
the  investigation.  From  the  results,  the  author  draws  the  conclusion, 
amongst  other  things,  that  the  addition  of  fat  to  the  food  causes  an 
increased  output  in  the  acetone  substances,  which  is  approximately 
proportional  to  the  amount  of  added  fat.  S.  B.  S. 

Studies  on  Water  Drinking.  III.  Uric  Acid  Elimination 
following  Copious  Water  Drinking  between  Meals.  S.  A. 
RuLON  and  Philip  B.  Hawk  {J.  Amer.  Chem.  Soc,  1910,  32, 
1686 — 1691.  Compare  Abstr.,  1910,  ii,  625). — It  has  been  stated 
by  some  authors  that  the  ingestion  of  large  quantities  of  water  has 
the  effect  of  decreasing  the  amount  of  uric  acid  excreted,  whilst 
others  have  stated  that  it  has  the  opposite  effect.  Experiments  have 
now  been  made  to  ascertain  the  influence  of  copious  water  drinking 
between  meals  on  the  elimination  of  uric  acid.  The  subjects  were  two 
men,  aged  twenty-four  and  twenty-nine,  and  a  uniform  diet  was 
maintained  throughout  the  experiments.  In  one  case,  the  data 
showed  that  the  amount  of  uric  acid  excreted  was  not  affected,  whilst 
in  the  other  case  they  indicated  that  there  was  a  marked  decrease 
in  the  quantity.  It  is  considered,  however,  that  the  latter  result  was 
probably  due  to  the  fact  that  the  Folin-Shaffer  method  of  estimation 
which  was  employed  does  not  give  a  sufficiently  high  result  with 
urines  of  very  low  sp.  gr.  The  urines  in  the  other  case  were  of  such  a 
character  as  to  admit  of  accurate  estimation,  and  it  is  therefore 
considered  probable  that  the  ingestion  of  large  quantities  of  water 
does  not  have  any  influence  on  the  amount  of  uric  acid  excreted. 

E,  G. 
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The  Relation  of  the  Precursors  of  the  Normal  Yellow 
Pigment  of  Urine  to  the  Diazo-reaction,  and  a  Oolorimetric 
Estimation  of  Urochrome  and  Urochromogen.  Moriz  Weisz 
{Biochem.  Zeitsch.,  1911,30,  333 — 356). — The  proteic  acid  fraction  of 
urine,  which  is  precipitated  by  baryta  and  alcohol,  yields  a  precipitate 
with  basic  lead  acetate  containing  the  normal  yellow  pigment  (the 
urochrome  of  Thudichum  and  Garrod)  and  the  urochrome  obtained  by 
Dombrowski  by  means  of  copper  acetate.  These  two  pigments  are  not 
identical,  and  may  be  separated  from  each  other  by  means  of  the  greater 
solubility  of  the  lead  salt  of  the  normal  yellow  urochrome  in  dilute 
acetic  acid. 

The  substance  in  pathological  urine  which  brings  about  Ehrlich's 
diazo-reaction  (red  coloration  with  a  mixture  of  aniline-jo-sul  phonic 
and  nitrous  acids)  is  precipitated  from  the  proteic  acid  traction  by 
mercury  acetate.  The  nature  of  this  substance  is  not  known,  but  it  is 
termed  urochromogen  on  account  of  its  properties.  Another  uro- 
chromogen is  found  in  urine ;  this  does  not  give  the  diazo-reaction, 
but  on  digesting  the  urine  for  some  time,  it  changes  into  a  urochromogen 
which  does  give  the  reaction;  it  is  therefore  termed  urochromogen-a,  and 
the  other  urochromogen-/?.  Both  these  substances  yield  on  oxidation  a 
urochrome  identical  with  the  normal  yellow  pigment  of  urine. 

Urochrome  and  its  precursors  are  probably  produced  from  the 
protein  of  the  cell,  and  the  presence  of  urochromogens  in  pathological 
urine  points  to  a  change  in  the  metabolisms  of  the  organism  brought 
about  by  toxic  substances. 

Estimations  of  the  urochrome  in  difPerent  urines  were  made  by 
precipitating  the  other  pigments  with  ammonium  sulphate,  and  com- 
paring the  filtrate  in  a  Dubosq  colorimeter  with  a  standard  solution  of 
a  yellow  dye,  the  quantity  of  urochrome  being  expressed  in  terms  of  the 
standard.  The  urochromes  were  estimated  in  the  same  manner  after 
oxidation  to  urochrome.  W.  J.  Y. 

Narcotics  and  Local  Anaesthetics.  Oscar  Orgs  and  C. 
Hartung  {Arch.  exp.  Path.  Pharm.,  1910,  64,  67 — 71.  Compare 
Abstr.,  1910,  ii,  793). — Details  are  given  of  the  limits  of  concentration 
which  produce  narcosis  in  tadpoles,  etc.,  of  cocaine,  eucaine,  novocaine, 
and  alypine.  W.  D.  H. 

The  Significance  of  the  Active  Constituent  of  the 
Suprarenal  Capsules  in  Conjunction  with  Local  Anaesthetics. 
P.  EscH  {Arch.  exp.  Path.  Pharm.,  1910,  64,  84— 104).— The 
addition  of  adrenaline  to  novocaine,  alypine,  and  especially  cocaine 
intensifies  their  local  narcotic  action.  This  is  a  specific  influence  on 
nerves.  The  addition  of  adrenaline  to  tropococaine  does  not  increase 
its  action.  W.  D.  H. 

The  Influence  of  the  Presence  and  Position  of  the 
various  Radicles  of  Adrenaline  on  its  Physiological 
Activity.  C.  H.  H.  Hargld,  Maximilian  Nierenstein,  and  Herbert 
E.  RoAF  (/.  Physiol,  1910,41,  308— 317).— The  activity  of  adrenaline 
is  largely  dependent  on  the  presence  of  an  amine  (or  substituted  amine) 
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group  separated  from  the  benzene  nucleus  by  some  other  group.  Two 
hydroxyls  attached  to  the  benzene  ring  in  the  3  : 4-position  increase 
the  action,  and  when  these  are  present,  the  placing  of  a  secondary 
alcohol  group  between  the  benzene  ring  and  the  amine-containing  group 
intensifies  the  activity.  In  the  latter  case  it  is  the  Isevorotatory  com- 
pound that  is  mainly  responsible  for  the  "  sympathomimetic  action." 

W.  D.  H. 

The  Production  of  Glycosuria  by  Adrenaline  in  Thyroid- 
ectomised  Dogs.  Frank  P.  Underhill  (Amer.  J.  Physiol.,  1911, 
27,  331 — 339). — Renewed  investigation  concerning  the  efficiency  of 
adrenaline  in  provoking  glycosuria  in  thyroidectomised  dogs  confirms 
the  author's  previous  conclusion  that  doses  of  1  mg.  per  kilo,  of  body- 
weight  causes  glycosuria  in  dogs  deprived  of  both  thyroids,  but  retain- 
ing at  least  two  parathyroids  ;  these  dogs  thus  resemble  normal  dogs. 
Falta  and  Rudinger's  criticisms  in  no  way  invalidate  this  conclusion. 

W.  D.  H. 

The  Fate  of  Cineol   (Bucalyptol)   in   the  Organism.     Juno 

Hamalainen  {Skand.  Arch.  Physiol.,  1910,  24,  1 — 12). — After 
oxidation  of  the  metabolism  product  (a  glycuronate)  with  perman- 
ganate, the  author  succeeded  in  isolating  cineolic  acid,  from  which  he 
draws  the  conclusion  that  the  cineol,  before  conjugation,  is  oxidised, 
yielding  one  of  two  possible  products  of  which  he  gives  the  formulae.  It 
was  also  noticed  that  the  toxic  action  of  the  cineol  was  greatly 
diminished  in  animals  which  had  been  immunised  with  emulsin,  and 
the  urine  of  such  animals  after  cineol  ingestion  is  much  more  strongly 
Isevorotatory  than  in  non-immunised  animals.  The  author  gives 
reasons  for  deducing  from  these  facts  that  the  glycuronate  formed 
after  cineol  ingestion  has  the  )S-glucoside  structure.  S.  B.  S. 

Physiological  Action  of  Organic  Bases.  A.  Brissemoret  and 
A.  JoANiN  {Compt.  rend.,  1910,  161,  1151 — 1153). — The  physiological 
effect  of  an  organic  base  is  regarded  as  the  resultant  of  the  effects  of 
the  hydrocarbon  residue  and  the  basic  nitrogen-containing  group.  It 
has  been  found  by  experiments  on  dogs  that  in  the  case  of  coniceine 
the  secondary  narcotic  effects  are  similar  to  those  induced  by  n-octane. 
In  the  same  way,  the  narcosis  produced  by  morphine  can  be  imitated 
by  intraperitoneal  injection  of  hexahydrophenanthrene,  the  parent 
hydrocarbon  of  the  alkaloid.  W.  O.  W. 

Physiological  Action  of  )8-Iminoazolylethylamine  [4-/?- 
aminoethylglyoxaline].  Henry  H.  Dale  and  Patrick  P.  Laidlaw 
{J.  Physiol.,  1910,  41,  318 — 344). — This  amine  is  produced  when 
carbon  dioxide  is  split  off  from  histidine.  It  is  identical  with  one  of 
the  ergot  bases  (compare  Barger  and  Dale,  Trans.,  1910,  97,  2592). 
It  has  a  direct  stimulating  effect  on  plain  muscle,  especially  of  the 
uterus  and  the  bronchioles;  cardiac  muscle  is  mildly  stimulated,  and 
skeletal  muscle  not  affected.  In  rodents  it  produces  a  rise  of  blood 
pressure  unless  this  is  masked  by  embarrassed  respiration ;  in 
carnivora  the  direct  action  on  plain  fliuscle  in  the  systemic  arterioles 
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is  overcome  by  an  antagonistic  peripheral  action,  the  mechanism  of 
which  is  not  clear.  The  result  is  general  vaso-dilatation  (in  which 
the  kidney  vessels  do  not  participate),  and  a  fall  of  arterial  pressure  ; 
the  pulmonary  pressure  rises.  The  drug  also  produces  narcosis,  and 
is  a  mild  direct  stimulant  to  the  salivary  glands  and  pancreas.  The 
general  effect  is  not  unlike  that  of  the  injection  of  Witte's  peptone 
and  of  certain  agar  extracts,  and  of  Popielski's  "  vasodilatin."  The 
base  has  in  fact  been  separated  from  intestinal  extract.  It  has  no 
effect  on  blood  coagulability.  It  is  further  pointed  out  that  the  general 
effect  is  not  unlike  that  seen  in  anaphylaxis.  W.  D.  H. 

Pharmacology  of  the  Rue  (Peganum  harmala).  Ferdinand 
Flury  {Arch.  exp.  Path.  Fharm.,  1910,  64,  105— 125).— The  physio- 
logical action  of  some  of  the  derivatives  was  investigated,  namely, 
harmine  (O^gH^gONg),  harmaline  (CjgHj^ONg),  dihydroharmaline 
(C^3Hj^ON2),  and  ajooharmine  (C8HgN2).  The  first  three  have  a 
paralysing  action  on  frogs,  whilst  opoharmine  causes  increased  reflex 
irritability  and  tetanus.  Harmine  and  harmaline  paralyse  the  skeletal 
and  cardiac  muscle  of  the  fx'og.  Harmaline  has  an  anthelmintic  action, 
probably  by  paralysing  the  musculature  of  the  parasites.  In  warm- 
blooded animals,  harmine  and  harmaline  cause  convulsions,  increase  of 
saliva,  interference  with  respiration,  and  depression  of  temperature. 
In  the  East  the  seeds  are  used  as  a  substitute  for  hashish,  and  in  dogs 
it  is  evident  that  psychic  disturbances  occur.  The  drugs  are  partly 
destroyed  in  the  body  (blood,  liver,  and  nervous  system),  and  partly 
excreted  by  the  kidneys  and  intestine.  W.  D.  H. 

Comparative  Effects  of  Yohimbine,  Protoveratrine,  and 
Veratrine  on  Isolated  Muscle  and  Nerve.  Augustus  D.  Waller 
(Proc.  physiol.  Soc,  1910,  xi — xiv ;  J.  Physiol.,  41). — The  results 
described  confirm  the  author's  previous  conclusion,  that  veratrine 
especially  affects  muscle,  and  protoveratrine,  nerve.  The  character- 
istic effect  on  nerve  produced  by  protoveratrine  is  not  produced  by 
yohimbine,  although  Tait  regards  the  two  drugs  as  pharmacologically 
identical.  W.  D.  H. 

The  Toxic  Action  of  the  Free  Patty  Acids  in  Animal  and 
Vegetable  Fats  and  Oils.  J.  Hertkorn  (Chem.  Zeit.,  1911,  35, 
29 — 30). — The  decompositions  taking  place  when  a  fat  or  oil  becomes 
rancid  result  in  the  formation  of  lower  and  higher  fatty  acids  and 
aldehydic  substances,  etc.  It  may  happen  that  higher  aldehydes  are 
formed,  and  these,  together  with  the  acids  (crotonic,  acrylic,  etc.)  into 
which  they  are  readily  converted,  may  cause  the  injurious  effects  noted 
when  rancid  fats  and  oils  are  consumed.  W.  P.  S. 

The  Sensitising  Action  of  Haematoporphyrin.  Walther 
Haussmann  {Biochem.  Zeitsch.,  1910,  30,  276 — 316). — If  paramsecia 
are  exposed  to  light  in  solutions  containing  small  quantities  of 
hsematoporphyrin,  which  in  the  dark  is  harmless,  they  rapidly  die. 
This   is  a   case   of  photosensitisation,   as    if  they   are    treated    with 
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the  same  solution  in  the  dark  after  the  solution  has  been  exposed  to 
light,  the  paramsecia  remain  alive.  The  toxic  action  is  not  due 
therefore  to  a  decomposition  product  of  the  hsematoporphyrin  after 
exposure  to  light.  The  most  active  rays,  as  determined  by  light 
filters,  are  those  oi  about  •SOOju./a.  Hsematoporphyrin  solutions  under 
the  same  conditions  can  also  act  hsemolytically.  Furthermore,  if 
hsematoporphyrin  is  injected  into  mice,  and  the  animals  are  exposed  to 
light,  toxic  effects  are  produced  which  can  ultimately  end  in  death. 
Control  animals  kept  in  the  dark  remain  healthy.  According  to  the 
degree  of  light  to  which  the  animals  are  exposed,  or  the  time  which 
has  elapsed  since  injection,  various  stages  of  intoxication  can  be 
distinguished,  namely,  acute,  sub-acute,  or  chronic.  The  various 
symptoms  characterising  these  stages  are  described  in  detail  by  the 
author.  The  injury  to  the  peripheral  vessels  seems  to  be  the  primary 
effect  of  the  toxins.  When  toxic  action  took  place,  no  hsematoporphyrin 
could  be  found  in  the  blood  (tested  by  the  haemolysis  method).  White 
mice  are  much  more  sensitive  to  the  hsematoporphyrin  action  than 
grey  or  black  mice.  In  the  case  of  the  latter,  no  lethal  effects  were 
ever  experienced.  S.  B.  S. 
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The  Oxidation  of  Phenol  by  Certain  Bacteria  in  Pure 
Cultures.  Gilbert  J.  Fowler,  Edward  Ardern,  and  William  T. 
LocKETT  (Proc.  Boy.  Soc,  1910,  83,  B,  149 — 156). — It  was  noticed 
that  phenol  was  oxidised  on  bacterial  sewage  filters  from  which  three 
or  four  different  organisms  could  be  afterwards  isolated.  The  chief 
were  Bacillus  liquefaciens  Jluorescens,  a  liquefying  organism,  and 
another  organism  which  Sidebotham  has  identified  with  B.  Helvolus 
(Zimmermann).  The  experiments,  made  with  cultures  on  various 
media,  show  that  the  oxidation  of  phenol  is  due  to  the  latter  organism, 
which  can  grow  on  media  in  which  the  phenol  is  the  only  source 
of  carbon.  S.  B.  S. 

Production  of  Acid  and  Alkah  by  Diphtheria  Bacilli. 
K.  A.  Jacobsen  {Centr.  Bakt.  Far.,  1910,  i,  16— 27).— The  results 
both  of  Madsen  {Zeitsch.  Hyg.,  26)  and  of  Lubenau  {Arch.  Hyg., 
66)  are  confirmed,  their  divergence  being  due  to  different  experimental 
conditions.  N.  H.  J.  M. 

Production  of  Nitrite  by  Bacteria.  Erich  Pelz  {Centr.  Bakt. 
Par.,  1910,  i,  59,  1 — 16). — In  addition  to  cholera  vibrios  a  number 
of  bacteria  have  the  power  of  reducing  nitrates  to  nitrites.  These  are 
divided  into  three  groups,  according  to  the  vigour  with  which  they  act 
on  nitrates.      The  most  active  are  the  cholera  vibrios,  Paratyphus  B., 
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mouse  typhus,  Aerogenes,  Vibrio  Nordlmfen,  Vibrio  Metschnikoff, 
swine  cholera,  and  some  varieties  of  type  Flexner. 

The  following  bacteria  show  less  activity  in  producing  nitrites : 
Typhus,  Paratyphus  A.,  Enteritis  Gartner,  Bacterium  coli,  Yersin, 
and  Proteus  Dysenteriae.  The  production  of  nitrites  by  this  group 
never  exceeded  18 — 20  mg.  in  50  c.c.  It  is,  however,  possible  that 
some  of  the  nitrite  produced  underwent  further  decomposition,  with 
liberation  of  free  nitrogen.  No  ammonia  could  be  detected  except 
in  a  culture  of  Staphylococcus  aureus,  which  produced  nearly  5  mg.  in 
four  days. 

Dysentery  bacteria  of  type  Kruse  and  streptococci  produce  only 
small  amounts  of  nitrite.  N.  H.  J.  M. 

The  Chemical  Reactions  of  Kumiss  and  Kephir  Fer- 
mentation. I.  The  Kumiss  of  the  Steppes.  Alexander 
GiNZBERG  {Biochem.  Zeitsch.,  1910,  30,  1 — 24). — The  course  of  the 
reactions  occurring  during  the  souring  and  fermenting  of  mare's 
milk  to  form  kumiss  was  followed  by  mixing  fresh  mare's  milk  with 
an  equal  volume  of  kumiss,  incubating  at  25°,  and  determining  the 
lactic  acid,  sugar,  and  alcohol  present  at  intervals  during  the 
"  ripening  "  of  the  mixture.  The  results  show  that  the  lactic  and 
alcoholic  fermentations  proceed  concurrently,  beginning  slowly  and 
gradually  increasing  in  intensity.  At  the  same  time  the  casein  and 
albumin  of  the  milk  are  acted  on  by  the  ferments,  the  former  losing 
its  mineral  constituents,  and  both  being  partly  hydrolysed. 

W.  J.  Y. 

The  Chemical  Reactions  of  Kumiss  and  Kephir  Fer- 
mentation. II.  Artificial  Kumiss  and  Kephir.  Alexander 
GiNZBERG  {Biochem.  Zeitsch.,  1910,  30,  25 — 38). — Kephir  is  produced 
from  cow's  milk  by  lactic  and  alcoholic  fermentations  of  the  sugar, 
which  take  place  side  by  side  in  a  manner  similar  to  that  observed 
during  the  preparation  of  kumiss  (preceding  abstract).  The 
fermentations  are  not,  however,  carried  so  far  as  in  the  case  of 
kumiss;  thus  kephir  contains  only  1%  alcohol,  kumiss  2  to  3%, 
whilst  the  proteins  are  not  hydrolysed  to  the  same  extent  in  kephir. 
Artificial  kephir  and  kumiss  may  be  prepared  from  cow's  and  mare's 
milk  respectively  by  means  of  a  mixture  of  Bacillus  bulgaricus  and 
beer  yeast.  In  these  cases,  also,  the  course  of  the  reactions  is  similar 
to  that  described  above. 

A  number  of  photomicrographs  are  given  of  the  micro-organisms 
found  in  these  fermentations.  W.  J.  Y. 

Action  of  the  Bulgarian  Ferment  on  Proteins.  Gabriel 
Bertrand  {Compt.  rend.,  1910,  151,  1161 — 1162;  Bull.  Soc.  chim., 
[iv],  9,  103— 104).— The  observations  of  Effront  (this  vol.,  ii,  61)  are 
not  in  agreement  with  results  published  by  the  present  author  (Abstr., 
1907,  ii,  120  ;  1909,  i,  623  ;  Margaillan,  Abstr.,  1910,  ii,  163).  The 
production  of  lactic  acid  in  milk  by  the  action  of  the  Bulgarian  ferment 
is  mainly  due,  in  the  author's  opinion,  to  transformation  of  the  lactose, 
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and  not  to  degradation  of  casein.     EEPront's  results  may  be  due  to  the 
presence  of  foreign  bacteria  in  the  Bulgarian  ferment  employed. 

W.  0.  W. 

The  Influence  of  Alkalis  and  Acids  on  the  Autolysis  of 
Yeast.  E.  Navassart  {Zeitsch.  physiol.  CJiem.,  1910,  70,  189 — 197V 
— Alkali  lessens  the  autolysis  of  yeast,  as  it  does  that  of  animal 
tissues ;  the  action  is  proportional  to  the  alkali  added,  that  is,  the 
more  alkali  the  less  is  the  autolysis  noted.  The  action  of  acid  (hydro- 
chloric) does  not  increase  autolysis  as  it  does  in  animal  tissues,  but  it 
diminishes  it.  Nuclease  is  more  affected  by  change  in  reaction  than 
proteolytic  enzymes.  W.  D.  H. 

The  Action  of  Rubber  on  Mercurial  Antiseptic  Solutions. 
A.  T.  Glenny  and  George  S.  Walpole  (/.  Hygiene,  1910,  10, 
586 — 588). — Mercurial  solutions  in  which  rubber  articles  (tubing, 
catheters,  stoppers?,  etc.)  are  placed  lose  mercuric  salt  and  the  rubber 
is  attacked,  especially  on  prolonged  immersion.  The  knowledge  of 
this  fact  is  important  in  view  of  the  extensive  use  of  mercurial 
solutions  for  sterilisation  and  sterile  storage.  The  loss  of  mercury 
means  that  the  solution  is  no  longer  of  the  same  antiseptic  strength. 

W.  D.  H. 

Conservation  of  Salts  during  the  Course  of  Vegetation  of 
an  Annual  Plant.  Gustave  Andre  {Compt.  rend.,  1910,  151, 
1378 — 1382). — The  view  has  been  held  that  loss  of  mineral  matter 
may  occur  from  osmosis  through  the  roots  and  dead  leaves  of  plants. 
This  is  not  supported  by  the  observations  described  in  the  present 
communication,  which  contains  an  account  of  experiments  on  beans, 
lupins,  and  pinks.  No  appreciable  loss  of  salts  was  detected  up  to 
complete  development  of  the  plants,  even  when  some  of  the  leaves 
had  partly  withered,  and  were  only  acting  imperfectly  as  organs  of 
assimilation  and  elaboration.  W.  0.  W. 

The  Action  of  Salts  on  the  Respiration  of  Plants. 
A.  Reinhard  {Ber.  Deut.  Bot.  Ges.,  1910,  28,  451— 455)— The 
author  confirms  a  result  he  has  previously  obtained,  that  phosphates 
increase  the  evolution  of  carbon  dioxide  from  powdered  seeds,  whilst 
other  salts  do  not.  He  now  works  with  more  dilute  solutions,  and 
finds  as  before  that  nitrates  tend  to  depress  respiration  and  phosphates 
increase  it.  E.  J.  R. 

Induced  Maturation  of  Grains.  Antigerminative  Action 
of  Acetaldehyde.  Pierre  Maze  {Compt.  rend.,  1910,  151, 
1383 — 1386). — Seeds  of  maize  or  peas  collected  from  the  plant  when 
they  contain  50 — 60%  of  water  do  not  germinate  when  placed  in  a 
sterile  atmosphere.  If  previously  dried,  however,  in  a  vacuum,  in  the 
air,  or  in  a  current  of  carbon  dioxide,  germination  is  enabled  to  take 
place.  This  appears  to  be  due  to  the  removal  in  the  latter  case  of 
volatile  substances  which  inhibit  germination.  Acetaldehyde  is 
effective   in  this  way,  and  has  been  shown  to  occur  in  the  freshly 
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collected  seeds.  It  may  be  removed  by  desiccation,  or  by  the  destructive 
action  of  moulds,  such  as  Aspergillus,  Mucor,  etc.,  which  have  been  shown 
to  act  in  this  way.  The  juice  of  the  young  plant  also  contains  aldehyde, 
and  this  may  play  an  important  part  in  regulating  maturation.  The 
oxygen  absorbed  by  the  juice  of  the  living  plant  is  partly  employed  in 
oxidising  this  to  alcohol.  W.  0.  W. 

Tolerance  of  Maize  to  Boron.  Henri  Agulhon  {Compt.  rend., 
1910,  151,  1382 — 1383). — Plants  which  have  been  grown  in  a  medium 
containing  somewhat  less  than  the  fatal  amount  of  boric  acid  produce 
seeds,  the  plants  from  which  have  acquired  a  certain  measure  of 
immunity  against  the  poison.  They  benefit  by  the  administration  of 
small  doses  to  a  greater  extent  than  the  parent  crop,  and  support  a 
toxic  dose  more  easily.  W.  O.  W. 

Occurrence  of  c^-Galactose.  Edmund  O.  von  Lippmann  {Ber., 
1910,  43,  3611— 3612).— Following  a  sudden  frost,  the  first  after  a 
late,  dry,  warm  autumn,  the  berries  of  an  ivy  were  observed  to  be 
covered  with  a  colourless,  crystalline  effloresence,  resembling  hoar 
frost,  which  proved  to  be  galactose.  No  other  carbohydrate  was  found 
accompanying  it,  and  the  berries  themselves  did  not  contain  galactose 
or  any  substance  yielding  mucic  acid  on  oxidation.  E.  F.  A. 

Microchemical  Examination  of  Tannins  and  Natural  Colour- 
ing Matters.  Luigi  Ebmanno  Cavazza  (Zeitsch.  wiss.  Mikroscop., 
1910,  27,  34 — 40). — An  account  of  experiments  on  the  natural 
colouring  matters  contained  in  plants,  which  the  author  tabulates  in  a 
list  containing  fifteen  groups.  The  colour  reactions  given  with  these 
by  various  reagents  are  also  appended.  F.  M.  G.  M. 

Intravital  Caffeine  Reactions.  Thomas  Bokoeny  {Pfliiger's 
Archiv.  1911,  137,  470 — 488).— Caffeine  is  a  reagent  for  active 
albumin  first  introduced  by  0.  Loew  and  the  author.  Details  are  given 
in  the  present  paper  of  the  reactions  (mainly  microchemical)  produced 
by  caffeine  in  various  vegetable  structures  ;  the  most  characteristic  of 
them  is  the  formation  of  proteosomes,  and  evidence  is  adduced  that 
these  are  not  a  simple  precipitate  of  tannic  acid  compounds  of  caffeine, 
or  of  protein.  W.  D.  H. 

Relative  Proportions  of  Arsenic  Present  in  Marine  Algse 
and  their  Preparations.  Eugene  Tassilly  and  J.  Leroide  {Bull. 
Soc.  chirn.,  1911,  [iv],  9,  63 — 66.  Compare  Gautier,  Abstr.,  1903,  ii, 
92). — The  estimation  of  the  arsenic  was  made  by  Gautier's  method  as 
modified  by  Bertrand  (Abstr.,  1904,  ii,  85).  The  following  quantities, 
expressed  in  mg.  per  100  grams  of  seaweed,  were  found.  Chondrus 
crispus  ("  Irish  moss  "),  0  07;  Fucus  vesiculosus  ("Bladder  wrack"), 
0*01  ;  "  Corsican  moss,"  0*025  3  Laminaria  digitata,  0*05  ;  L.  saccharina, 
0*01,  and  L.  Jlexicaulis,  0"01.  "  Norgin  "  prepared  from  Laminaria  spp. 
contained  003,  and  *' gelose,"  prepared  from  Japanese  seaweed,  gave 
0'20  to  0*25.  The  amounts  in  Irish  moss,  norgin,  and  gelose  may  be 
due,  in  part,  to  the  use  of  impure^chemicals  in  preparing  them  for  the 
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market.     "  Kelp  "  made  from  L.  digitata  contained  the  whole  of  the 
arsenic  naturally  present  in  the  seaweed.  T.  A.  H. 

Alkaloids  of  Datura  Metel  Seed.  Ernst  Schmidt  (Arch.  Pharm., 
1910,  248,  641— 643).— de  Plato  has  stated  recently  (Abstr.,  1910,  ii, 
742)  that  Datura  Metel  seed  contains  allantoin,  but  neither  alkaloids 
nor  cyanogenetic  glucosides.  The  author  has  therefore  repeated 
Kircher's  work  on  this  seed  (Abstr.,  1905,  i,  717),  and  conBrmed  his 
observation  that  the  chief  alkaloid  present  is  scopolamine  (hyoscine). 
Small  quantities  of  hyoscyamine  and  of  a  third  alkaloid,  giving  an 
aurichloride,  m.  p.  140°,  crystallising  in  dark  yellow  needles,  are  also 
present.  T.  A.  H. 

Constituents  of  Iris  versicolor  Rhizorae.  Frederick  B.  Power 
and  Arthur  H.  Salway  {Amer.  J.  Pharm.,  1911,  83,  1 — 14). — 
Authenticated  rhizomes  and  rootlets  of  Iris  versicolor  (**  blue  flag 
root ")  furnished  the  following  constituents  on  extraction  with  alcohol 
and  separation  of  the  alcoholic  extract  into  (a)  matter  volatile  in 
steam,  (6)  matter  soluble  in  water,  and  (c)  matter  insoluble  in  water. 
Fraction  (a)  consisted  of  volatile  oil,  D!JU  0*9410,  possessing  a  yellow 
colour  and  a  strong,  rather  unpleasant  odour.  From  portion  (6),  iso- 
phthalic  acid,  a  trace  of  salicylic  acid,  tannin,  and  a  reducing  sugar, 
which  gave  cZ-phenylglucosazone,  were  isolated.  The  first  of  these 
substances  has  not  been  recorded  from  a  natural  product  previously. 

Fraction  (c)  was  composed  chiefly  of  a  dark-coloured  soft  resin, 
forming  8 "7%  by  weight  of  the  crude  drug.  This  resin  contained, 
apart  from  amorphous  matter,  (1)  a  phytosterol,  C2yH4QO,H20,  m.  p. 
133°  (148°  when  anhydrous),  [a]u  -35-6°  in  chlorotorm,  which  crys- 
tallised in  colourless  needles  from  alcohol ;  (2)  myricyl  alcohol ;  (3) 
ipuranol  (compare  Abstr.,  1910,  ii,  338);  (4)  heptacosane ;  (5)  a 
mixture  of  lauric,  palmitic,  stearic,  cerotic,  oleic,  and  linolic  acids ; 
and  (6)  possibly  some  ceryl  alcohol. 

Physiological  tests  made  with  the  crude  alcoholic  extract,  an 
aqueous  extract  of  the  drug,  and  fractions  (6)  and  (c)  referred  to  above, 
proved  that  these  were  all  inactive.  Since  the  physiological  activity 
oi  fresh  "  blue  flag  root"  is  apparently  well  established,  it  would  seem 
that  the  drug  may  lose  its  activity  entirely  on  keeping.        T.  A.  H. 

The  Cyanogen  Compounds  of  Tobacco  Smoke.  Julius  Toth 
{Chem.  Zeit.,  1910,34,  1357.  Compare  Abstr.,  1910,  ii,  443).— The 
amount  of  cyanide  compounds  (calculated  as  CgNg)  in  tobacco  smoke 
is  not  influenced  by  the  amount  of  nicotine  present  in  the  samples. 
The  cyanide  found  in  tobacco  smoke  is  not  due  to  a  reaction  between 
dicyanogen  and  the  ammonia  which  is  always  present  in  the  smoke, 
for  a  direct  experiment  showed  that,  contrary  to  Wohler's  idea,  no 
hydrogen  cyanide  or  other  cyanides  are  formed  when  these  products 
interact.  L.  de  K. 

The  Glucoside  of  Fear  Leaves  [Arbutin],  and  its  Function 
in  Producing  Autumn  Tints.  Emile  Bourquelot  and  [Mile.]  A. 
Fichtenholz  {J.  Pharm.  Chim.,  1911,  [vii],  3,  5 — 13.  Compare 
Abstr.,   1910,  ii,  742). — The  authors   have   examined   leaves  from  a 


ii.    144  ABSTRACTS   OF    CHEMICAL   PAPERS. 

number  of  trees  that  were  formerly  classified  as  Pyrus,  but  are  now 
regarded  by  most  botanists  as  distinct.  They  find  that  Pyrus 
communis  alone  contains  arbutin,  while  none  of  the  other  trees  do  ; 
none  could  be  detected  in  Cyd&aia  vulgaris,  Malus  communis,  Sorhus 
aucuparia,  or  S.  tormincdis,  all  of  which  were  at  one  time  classed  with 
Pyrus.  There  are  therefore  recognisable  chemical  characters  correlated 
with  the  botanical  characters,  and  the  modern  classification  is  justified 
on  biochemical,  as  well  as  on  morphological,  grounds. 

The  leaves  of  certain  varieties  of  Pyrus  turn  black  when  they  fall ; 
in  other  cases  a  golden-yellow  tint  first  appears,  but  then  gives  place 
to  black.  The  authors  support  Wewers'  hypothesis  that  the  black 
colour  is  due  to  the  oxidation  of  quinol  by  an  oxydase,  but,  as 
the  quinol  arises  from  arbutin,  this  latter  substance  must  first  undergo 
hydrolysis  by  the  emulsin  in  the  leaf  before  the  blackening  can 
appear.  Methylarbutin  does  not  at  once  produce  a  black  oxidation 
product,  but  a  yellow  one,  and  evidence  is  adduced  that  those  leaves 
that  first  turn  yellow  contain  methylarbutin  [compare  H.  E.  and 
E.  F.  Armstrong,  Proc,  1910,  26,  334].  E.  J.  R. 

The  Behaviour  of  Penicillium  in  the  Presence  of  Acetic 
Acid  and  its  Salts.  Johannes  Reichel  {Biochem.  Zeitsch.,  1910, 
30,  152). — Free  acetic  acid  was  found  to  have  an  inhibitory  action  on 
the  growth  of  Penicillium  glaucum.  The  presence  in  an  otherwise 
favourable  medium  of  a  very  small  concentration  of  acetic  acid 
(0-0123  to  0-0420A')  considerably  delayed  the  production  of  spores, 
whilst  greater  concentrations  (0'0940  and  0"2996iV)  completely 
prevented  growth.  This  action  was  not  due  to  the  hydrogen  ions  of 
the  acid,  since  the  mould  grew  quite  well  on  the  same  medium  in  the 
presence  of  either  sulphuric,  hydrochloric,  tartaric,  or  oxalic  acid  of 
much  greater  normality.  It  was  also  not  caused  by  the  acetyl  ions, 
since  acetates  did  not  exhibit  this  property,  which  was  therefore 
ascribed  to  the  undissociated  acetic  acid. 

When  Penicillium  was  grown  in  the  presence  of  acetates,  it  was 
observed  that  the  acidity  of  the  medium  was  decreased.  It  is 
suggested  that  the  mould  regulates  the  acidity  of  the  medium  by 
utilising  the  acetate  as  a  source  of  carbon,  thereby  preventing  the 
liberation  of  suflicient  acetic  acid  to  inhibit  its  growth.      W.  J.  Y. 

The  Alkaloids  in  Strychnos  Nux  Vomica  During  Germina- 
tion. O.  TuNMANN  {Arch.  Pharm.,  1910,  248,  644—657.  Compare 
Feldhaus,  Abstr.,  1905,  ii,  648;  Kerbosch,  Abstr.,  1910,  ii,  1101). 
— The  author  has  investigated  the  distribution  of  alkaloids  in  nux 
vomica  seeds  before  and  after  germination,  and  finds  that  there  is  no 
justification  for  Heckel's  view  that  the  alkaloids  are  wholly  transformed 
into  more  assimilable  substances,  as  one  result  of  germination.  A 
portion  of  the  alkaloids  is  passed  into  the  soil,  another  is  thrown  off 
in  the  seed  shell,  whilst  a  small  part  is  used  in  forming  a  protective 
layer  for  the  embryonic  leaves.  The  following  are  the  chief  conclusions 
arrived  at.  The  two  alkaloids,  brucine  and  strychnine,  occur  only  in 
the  oil-plasma  of  the  endosperm  cell  contents.  The  embryo  of  the 
resting  seed  contains  brucine  only.     The  alkaloids  of  the  endosperm 
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are  not  absorbed  by  the  embryo  on  germination.  Nearly  one-third  of 
the  total  alkaloids  is  excreted  into  the  surrounding  soil  and  remains 
there  in  a  form  insoluble  in  water,  and  probably  forms  a  protecting 
layer  for  the  rootlets.  About  one-fifth,  together  with  the  residue  of 
unabsorbed  endosperm,  is  thrown  off  with  the  seed  shell.  Brucine  is 
to  some  extent  converted  into  strychnine  during  germination,  but 
there  is  no  evidence  of  the  formation  of  nitrates  from  the  alkaloids. 
Brucine  is  formed  first  in  all  parts  of  the  embryo  during  germination, 
and  both  alkaloids  are  formed  before  the  formation  of  chlorophyll 
takes  place  in  the  leaves.  The  following  quantities  in  grams  of  total 
alkaloids  were  found  in  the  various  parts  of  one  seed :  whole  seed, 
0'0556 ;  seed  shell  thrown  off  in  germination,  0'0156 ;  young  em- 
bryonic root,  0"018;  older  embryonic  root,  0021;  hypocotyl  axis, 
0003 ;  young  embryonic  leaf,  0*0072 ;  older  embryonic  leaf,  0*0078. 

T.  A.  H. 

Non-protein  Nitrogenous  Substances  in  the  Sugar-Beet. 
K.  Smolenski  {Zeitsch.  Ver.  deut.  Zuckerind,  1910,  1215 — 1261). — The 
diffusion  liquors  of  a  Russian  sugar  factory  were  found  to  contain  the 
following  non-protein  nitrogenous  substances :  vernine,  allantoin, 
asparagine,  glutamine  (?)  and  betaine.  Tyrosine  and  choline  were 
absent.  A  summary  of  the  literature  available  as  to  the  rotatory 
power  of  these  compounds  shows  that  glutamine  will  have  but  little 
effect  on  the  polarisation  of  beet  juice  ;  asparagine  will  slightly  increase 
the  polarisation  in  aqueous  solution.  In  alcoholic  solution  with  lead 
acetate,  the  foreign  substances  have  no  influence  on  the  polarisation. 
Polarisation  after  inversion  in  presence  of  glutamine  or  asparagine 
will  indicate  an  excess  of  dextrorotatory  carbohydrate.         E.  F.  A. 

Manurial  Experiments  with  Sugar-Beet.  E.  Saillard  {Bitd. 
Zentr.,  1910,  39,  859—860;  from  /.  Agric.  prat.,  1910,  i,  267).— 
Sodium  nitrate  and  cyanamide  produced  about  the  same  amounts  of 
roots  and  sugar,  whilst  calcium  nitrate  gave  rather  higher  results. 

Kainite  produced  more  roots  and  more  sugar  than  the  same 
amount  of  potassium  as  chloride.  This  is  attributed  to  the  magnesium 
present  in  the  kainite.  N.  H.  J.  M. 

Relationship  between  the  Fertility  of  the  Soil  and  the 
Contained  Phosphoric  Acid  Soluble  in  Water.  Isidore  Pouget 
and  D.  CnoucHAK  {Rev.  gen.  Chim.  pure  Appl.,  1910,  13,  157 — 178, 
219 — 222). — A  detailed  account  of  numerous  experiments  on  the 
relationship  between  the  fertility  of  soils  and  the  contained 
phosphoric  acid  soluble  in  water,  or  in  1%  citric  acid  solution. 

The  methods  of  culture  are  described,  with  photographs  showing  the 
relative  growths  of  the  plants  experimented  on ;  the  mechanical, 
mineralogical,  and  chemical  conditions  of  the  soils  are  noted,  and  the 
amount  and  composition  of  the  produce  tabulated. 

The  second  japer  contains  the  results  of  varying  the  concentration 
of  the  solution  of  phosphoric  acid  supplied  ;  when  the  concentration 
was  greater  than  1  mg.  of  ^fi^i^  per  litre,  the  quantity  absorbed  was 
in  direct  proportion  to  the  concentration ;  at  a  lower  concentration  the 
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absorption  decreased  more   rapidly   than  the   concentration,  and   at 
0*1  mg.  per  litre  assimilation  practically  ceased.  F.  M.  G.  M. 

Barium  in  Soils.  G.  H.  Failyer  (^.aS'.  Dept.  Agric.  Bur.  Soils 
Bull.  12,  1910). — Barium  occurs  in  most  soils  in  the  United  States, 
the  greatest  amounts  being  found  in  soils  derived  from  the  neighbour- 
hood of  bariLe  deposits,  and  in  soils  derived  from  the  rocks  of  the 
Rocky  Mountains. 

Analyses  of  about  a  hundred  Colorado  and  Kansas  soils  and  subsoils 
showed  that  they  contained  from  O'Ol  to  0  11%  of  barium.  Other 
soils  were  examined  spectroscopically. 

Barium  was  also  found  in  various  plants  collected  in  different  parts 
of  Nebraska,  Colorado,  and  Kansas  (compare  Bureau  of  Plants,  Ind. 
Bull.  129).  JSr.  H.  J.  M. 

Studies  in  Soil  Oxidation.  Oswald  Schreineb,  Michael 
X.  Sullivan  and  F.  R.  Reid  {[/.S.  Dept.  Agric.  Bur.  Soils  Bull.  73, 
1910). — Oxidation  in  soils  is,  in  part,  due  to  the  action  of  roots  and 
partly  to  processes,  mainly  non-enzymatic,  in  the  soil  itself.  Oxidation 
in  soils  is  increased  by  the  presence  of  salts  of  manganese  ;  iron, 
aluminium,  calcium,  and  magnesium,  especially  in  conjunction  with 
hydroxy-acids  (citric,  tartaric,  malic,  and  glycollic  acids)  and  their 
salts,  the  greatest  effect  being  obtained  with  manganese,  and  the 
stimulating  effect  of  manganese  is  attributed  to  this  increased 
oxidation  rather  than  to  any  direct  action  on  the  plant.  Manurial 
salts  increase  the  oxidising  power  of  roots,  whilst  their  action  on  the 
oxidising  processes  in  the  soil  itself  is  variable.  Excessive  oxidation 
is  injurious  to  vegetation.  N.  H.  J.  M. 

Pentosans  in  Soils.  Edmund  C.  Shorey  and  Elbert  C.  Lathrop 
{J.  Amer.  Chem.  Soc,  1910,  32,  1680— 1683).— Estimations  of  the 
pentosans  in  ten  soils  of  widely  different  character  have  been  made  by 
boiling  the  soils  with  hydrochloric  acid  and  weighing  the  furfur- 
aldehyde  produced  in  the  form  of  its  phloroglucinol  compound.  The 
results  show  that  the  amounts  of  pentosans  in  these  soils  ranged  from 
0'027  to  2-750%,  whilst  the  proportion  of  carbon  in  the  form  of 
pentosans  to  the  total  carbon  in  the  soils  varied  between  1'30  and 
28 '53%.  The  soil  which  contained  the  largest  quantity  of  pentosan 
(2  "7  5%)  was  a  Marshall  loam  taken  from  a  field  in  North  Dakota  on 
which  flax  had  been  grown  for  several  years.  From  this  soil,  a  crude 
pentosan  was  obtained  which,  when  heated  with  hydrochloric  acid, 
yielded  furf uraldehyde,  and  on  digestion  with  sulphuric  acid  furnished 
a  pentose  which  was  identified  as  xylose.  Tests  for  other  pentoses 
gave  negative  results. 

It  is  pointed  out  that  the  method  employed  for  estimaticg  pentosans 
is  merely  an  estimation  of  the  furfuraldehyde  which  may  originate 
from  a  pentosan,  a  pentose,  or  a  pentose-yielding  material  other  than  a 
pentosan.  The  pentosans  or  pentose-yielding  material  in  soils  must  be 
regarded  either  as  plant  residues,  such  as  a  portion  of  the  ligno- 
cellulose  which  has  resisted  decomposition,  or  as  products  of  the 
decomposition  of  complex  compounds,  such  as  nucleoproteins. 

E.  G. 
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SotDB  Acid  Constituents  of  Soil  Humus.  Oswald  Schbeiner 
and  Edmund  C.  Shorey  {J.  Amer.  Chem.  S'oc,  1910,  32,  1674—1680). 
— The  authors  have  already  isolated  certain  acid  substances  from  the 
soil,  namely,  dihydroxystearic,  2-picoline-4-carboxylic,  and  agroceric 
acids  (Abstr.,  1908,  ii,  421,  889,  1067  ;  Bull.  53,  Bureau  of  Soils, 
U.S.  Dept.  Agric,  1909). 

The  study  of  the  acid  constituents  of  soil  humus  has  been  continued, 
and  a-hydroxystearic,  paraffinic,  and  lignoceric  acids  have  now  been 
isolated.     The  so-called  a-hydroxystearic  acid, 

CH3-[CH2]6-CII(OH)-[CH2]9-C02H, 
ju.  p.  84 — 85°,  and  the  dihydroxystearic  acid  described  previously  are 
probably  produced  in  the  soil  by  the  action  of  micro-organisms  on 
<)r;.'auic  matter  of  vegetable  or  animal  origin.  The  paraffinic  acid, 
^^21^48^2'  ^'^  identical  with  that  obtained  by  Pouchet  (Abstr.,  1875,  50), 
by  the  action  of  fuming  nitric  acid  on  paraffin.  The  manner  in  which 
this  substance  is  formed  in  the  soil  is  not  clear,  but  it  is  probably 
produced  by  the  oxidation  of  solid  hydrocarbons,  such  as  are  known  to 
occur  in  plant  tissues.  Lignoceric  acid,  C24H^8^2  (Hell  and  Hermanns, 
Abstr.,  1881,  249),  occurs  as  a  glyceride  in  ground-nut  oil,  and  may 
possibly  be  a  constituent  of  other  vegetable  oils  ;  its  production  in  the 
soil  may  be  due  to  the  decomposition  of  such  glycerides.  This  acid  is 
also  obtained  by  the  distillation  of  wood,  and  it  is  therefore  possible 
that  its  occurrence  in  the  soil  may  be  the  result  of  the  decomposition 
of  woody  tissues  by  the  agency  of  micro-organisms.  E.  G. 

Chemical  Nature  of  Soil  Organic  Matter.  Oswald  Schreiner 
and  Edmund  C.  Shorey  {U.S.  Dept.  Agric.  Bur.  Soils  Bull.  74,  1910). 
— In  addition  to  the  four  substances  previously  obtained  from  soils 
(dihydroxystearic  acid,  picolinecarboxylic  acid,  agroceric  acid,  and 
agrosterol),  the  following  compounds  have  now  been  isolated  :  hentri- 
acontane,  a-hydroxystearic  acid,  paraffinic  acid,  lignoceric  acid, 
phytosterol,  pentosan,  histidine,  arginine,  cytosine,  xanthine,  hypo- 
xanthine,  fatty  glycerides,  and  several  resin  acids.  N.  H.  J.  M. 

Manurial  Value  of  Manganese  Sulphate.  A.  Carlier  {Bied. 
Zentr.,  1910,  39,  859;  from  Ann.  Gernbloux,  1910,  423). — Manganese 
sulphate  applied  to  grass  at  the  rate  of  50  and  100  kilos,  per  hectare 
increased  the  yield  of  hay  0*9  and  9*5%  respectively. 

The  same  amounts  of  manganese  sulphate  reduced  the  yield  of 
potatoes  by  9  and  0"6%.  The  yield  of  mangolds  (roots)  was  reduced 
by  2  5  and  1%,  and  the  leaf  of  mangolds  by  25  and  20%. 

N.  H.  J.  M. 
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Preparation  of  a  Sensitive  and  Stable  Litmus  Solution. 
A.  POschrl  (Oesterr.  Chem.  Zeit.,  1910,  [ii],  13,  185— 186).— The 
sensitive  violet-coloured  constituent  of  litmus  can  be  separated  from 
the  other  colouring  matters   and   gums    present  in    the    commercial 
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product  by  heating  with  dilute  sulphuric  acid  (about  4%),  when  it  is 
precipitated  presumably  in  the  form  of  a  sulphonic  acid ;  this,  after 
collection  and  washing,  is  redissolved  in  hot  water  and  neutralised  with 
sodium  hydroxide,  when  an  exceedingly  sensitive  violet  solution  is 
obtained.  F.  M.  G.  M. 

The  Colouring  Matter  of  Red  Radishes.  Julius  F.  Sacher 
(Chem.  Zeit.,  1910,  34,  1333). — Further  particulars  as  to  the  colouring 
matter  of  red  radishes  and  its  applications  in  titrations  (Abstr.,  1910, 
ii,  1106). 

In  aqueous  solutions  alkali  carbonates  behave  like  hydroxides.  In 
dilute  alcoholic  solutions,  however,  the  case  is  different.  If,  for 
instance,  to  1  c.c.  of  the  alcoholic  solution  of  the  indicator  is  added  a 
small  crystal  of  sodium  carbonate  and  then  water  drop  by  drop,  a  solu- 
tion is  at  first  obtained  which  in  incident  light  is  of  an  emerald-green, 
and  in  transmitted  light  of  a  red,  colour.  On  shaking,  the  liquid  looks 
bluish-green.  With  gas  light,  it  is  wine-red  in  any  direction.  On 
adding  more  water,  the  liquid  turns  violet,  then  blue,  and  after  about 
half  an  hour  the  colour  changes  to  green  and  finally  to  yellow.  It  has 
been  remarked  that  the  indicator  is  too  unstable  to  be  of  use  in  practice, 
but  the  author  states  that  it  keeps  unchanged  in  alcoholic  solution  ; 
moreover,  it  may  be  prepared  fresh  in  a  few  minutes.  L.  de  K. 

Use  of  Sulphur  Dioxide  in  Checking  Strengths  of  Volumetic 
Solutions  of  Iodine,  Alkali,  and  Silver.  Elias  Elvove  {Ajner.  J. 
Pharm.,  1911,  83,  19 — 23). — A  scheme  is  outlined  for  basing  the 
determination  of  the  strengths  of  volumetric  solutions  on  pure  silver 
as  a  standard.  The  solutions  would  be  prepared  in  the  following 
order,  each  serving  as  a  standard  for  the  succeeding  one :  ammonium 
thiocyanate  (standardised  against  pure  silver),  silver  nitrate,  hydro- 
chloric acid,  sodium  hydroxide,  oxalic  acid,  potassium  permanganate, 
sodium  thiosulphate,  iodine.  To  control  the  standardisation,  25  c.c.  of 
the  standard  iodine  solution  should  be  just  decolorised  by  freshly 
prepared  sulphur  dioxide  solution  and  the  acid  formed  titrated  with 
the  standard  sodium  hydroxide  solution.  The  total  iodide  in  this 
neutralised  solution  could  then  be  determined  by  adding  excess  of 
silver  nitrate  and  titrating  the  excess  of  silver  with  standard 
ammonium  thiocyanate,  allowance  being  made  for  the  pure  potassium 
iodide  used  in  preparing  the  iodine  solution.  T.  A.  H. 

Rapid  Estimations  and  Separations  by  means  of  a 
Mercury  Cathode  and  Stationary  Anode.  Raymond  0.  Benner 
and  M.  L.  Hartmann  {J.  Amer.  Chem.  Soc,  1910,  32,  1628—1636).— 
It  has  been  shown  (Stoddard,  Abstr.,  1909,  ii,  347  j  Benner,  Abstr., 
1910,  ii,  999)  that  electro-analysis  can  be  carried  out  with  a  mercury 
cathode  and  stationary  platinum  gauze  anode,  suflBcient  agitation 
being  produced  by  the  evolution  of  gas  to  enable  the  metal  to  be 
deposited  in  an  adherent  form. 

Comparisons  have  now  been  made  of  the  rates  of  precipitation,  under 
similar  conditions,  which  show  that  although  the  rate  is  greater  with 
the  rotating  anode  than  with  the  stationary  anode,  it  is  not  sufficiently 
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SO  to  justify  the  use  of  the  much  more  complicated  apparatus.  The 
results  obtained  with  the  stationary  anode  are  as  accurate  as  those 
obtained  by  other  mercury  cathode  methods,  and  it  has  been  found 
that  the  estimation  and  separation  of  various  metals  can  be  effected 
under  the  same  conditions  as  are  employed  with  the  rotating  anode. 

E.  G. 

''  A  New  Apparatus  for  EfiPecting  Slow  and  Certain  Incinera- 
jtion.     Edmond  J.  Aps  (Ghem.  Zeit.,  1910,  34,  1374).— The  vessel  in 

which  the  ignition  is  carried  out  is  supported  on  three  prongs  attached 
[to  a  vertical  axis,  which  is  slowly  rotated  by  means  of  a  motor. 

By  this  means,  it  is  claimed  that  uniform  heating  is  obtained  and 
[spurting  prevented.  F.  B. 

Gas-Volumetric  Estimation  of  Hydrogen,  Otto  Brunck 
{Chem.  Zeit.,  1910,  34,  1313—1314;  1331— 1332).— After  a  short 
reference  to  the  various  methods  for  estimating  hydrogen,  the 
remainder  of  the  paper  is  occupied  by  a  description  of  Paal  and  Hart- 
mann's  method,  which  makes  use  of  colloidal  palladium  (compare 
Abstr.,  1910,  ii,  237).  T.  S.  P. 

Gas  Analysis  by  Toepler's  Pressure  Balance,  Ernst  Mohr 
\{J.  pr.  Chem.,  1910,  [ii],  540—546.  Compare  Toepler,  Abstr.,  1896, 
ii,  235). — An  apparatus  is  described  for  the  measurement  of  the  small 
[amount  of  hydrogen  in  technical  electrolytic  oxygen.  Two  similar 
vertical  glass  tubes  of  the  same  height  and  open  at  the  upper  ends  are 
connected  by  their  lower  ends  to  a  bent  tube,  containing  a  thread 
of  petroleum,  the  two  limbs  of  which  are  very  slightly  inclined 
to  the  horizontal  plane.  One  tube  is  filled  with  the  gas  under 
examination,  the  other  with  pure  dry  oxygen  ;  in  consequence  of  the 
small  difference  in  density  of  the  two  gases,  the  thread  of  petroleum  is 
shifted  from  its  null  position,  the  amount  of  the  displacement  being 
read  by  an  optical  micrometer.  An  equation  is  given  by  which  the 
desired  percentage  of  hydrogen  can  be  calculated.  The  constant  of 
the  apparatus  is  detei-mined  by  using  gaseous  mixtures  of  known 
composition.  About  0'02%  of  hydrogen  can  be  estimated  rapidly 
and  with  sufficient  accuracy.  C.  S. 

Estimation  of  the  Acidity  of  Hydrogen  Peroxide.  Lothar 
WoHLERand  W.  Frey  {Zeitsch.  angew.  Chem.,  1910,  23,  2353—2354).— 
The  acidity  of  hydrogen  peroxide  can  be  accurately  determined  by 
direct  titi-ation  with  iV/lO-alkali.  Methyl-orange  should  be  used 
as  indicator  when  the  acid  present  allows  uf  it,  since  its  indica- 
tions are  quite  sharp,  even  with  a  30%  solution  of  hydrogen  peroxide. 
When  the  acid  present  necessitates  the  use  of  phenolphthalein  as 
indicator,  it  is  best  to  destroy  the  hydrogen  peroxide  with  platinum- 
black  or  by  warming  with  excess  of  alkali,  before  the  acidity  is 
determined,  taking  great  care  to  exclude  carbon  dioxide.  Endemann's 
results  (Abstr.,  190y,  ii,  432)  are  due  to  the  fact  that  carbon  dioxide 
was  not  excluded,  so  that  correct  results  could  not  be  obtained  with 
phenolphthalein  as  indicator.  T.  S.  P, 
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Estimation  of  Chlorides  in  Blood,  Berthold  Oppler  (Zeitsch 
physioL  Chem.,  1910,  70,  198— 204).— The  removal  of  protein  by 
phosphotcingstic  acid  gives  good  results  in  the  estimation  of  sugar, 
but  not  of  chlorides  in  such  fluids  as  blood.  Metaphosphoric  acid  is 
for  chlorides  the  best  substance  to  use  for  getting  rid  of  the  probein. 
The  chlorine  may  be  estimated  gravimetrically  as  silver  chloride,  or 
electrolytically.  W.  D.  H. 

Estimation  of  Iodine  in  Alcoholic  Solutions.  G.  Favrkl  {Ann. 
Chim.  anal.,  1911,  16,  12  — 13). — The  author  has  tried  the  gravimetric 
process  recommended  by  Desvignes  (weighing  as  silver  iodide  after 
convei'sion  into  potassium  iodide)  and  the  volumetric  process  recom- 
mended by  Lebeau  for  aqueous  solutions  (titration  with  silver  nitrate 
after  treatment  with  zinc  powder),  and  finds  both  processes  to  give  the 
same  result  as  the  titration  with  thiosulpliate. 

When  applying  Lebeau's  process  to  tinctures,  it  is  advisable  to 
neutralise  any  free  acid  present  by  means  of  a  little  zinc  carbonate. 
Both  processes  have  the  advantage  over  the  thiosulpliate  method  that 
tbey  are  applicable  to  alcoholic  solutions  which  have  been  kept  for  a 
long  time,  and  in  which  hydriodic  acid  may  be  present.         L.  dk  K. 

Estimation  of  Sulphur  in  Brass  and  Bronze. — GtUstav 
Thuhnauer  (./.  Jnd.  Engin.  Chem.,  1910,  2,  293). — The  author 
recommends  the  following  process  adapted  from  organic  analytical 
procedure  for  estimating  sulphur  in  brass  and  bronze  ;  it  gives  excellent 
results,  and  avoids  the  tedious  operations  of  oxidising  with  aqua  regia 
and  subsequently  removing  metals. 

One  gram  of  bronze  filings  is  thorougly  mixed  with  six  grams  of  a 
mixture  consisting  of  potassium  chlorate  (2  parts)  and  sodium  carbonate 
(1  pait),  transferred  to  a  wrought-iron  crucible  (lined  with  a  layer  of 
sodium  carbonate),  and  covered  with  a  further  quantity  of  the  mixture. 
The  crucible  is  gradually  heated  until  the  mass  is  completely  fui^ed  ; 
after  cooling,  the  fusion  is  digested  with  hot  water  and  the  metallic 
oxides  are  removed  by  filtration,  the  solution  acidified  with  hydro- 
chloric acid,  and  the  sulphur  estimated  in  the  usual  manner  as  barium 
sulphate.  If  great  accuracy  is  required,  a  silver  crucible  should  be 
employed,  but  the  amount  of  sulphur  abstracted  from  the  iron  doen 
not  usually  introduce  an  error  exceeding  0*01  per  cent. 

F.  M.  G.  M. 

Red  Coloration  given  by  Esbach's  Reagent  [with  Qrine], 
C,  Gazzetti  and  C.  Sarti  {Arch.  farm,  sperim.  Set.,  1910,  9,  319 — 325). 
— A  pathological  unne  was  fouud  to  give  a  ruby-red  coloration  witli 
Ehbach's  reagent.  The  colour  was  due  to  picramic  acid,  formed  from 
the  picric  acid  by  ammonia  and  ammonium  sulphide  present  in  the 
urine.  It  was  also  produced  on  addition  of  picric  acid  alone,  and, 
in  fact,  is  destroyed  by  excess  of  citric  acid.  Since  the  amount  of 
ammonium  sulphide  present  was  scarcely  to  be  detected  with  lead 
tes^t-papers,  it  appears  that  this  reaction  is  very  delicate.      1\.  V.  S. 

A  New  Apparatus  for  the  Quantitative  Estimation  of 
Sulphur  Trioxide  in  Sulphuric  Acid,  George  Finch  {Zeitsch. 
iSchiess  und.  Sprengstqffwesen,   1910,  5,    167 — 168.) — The    apparatus- 
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consists  of  a  flask,  to  the  lower  bulb  portion  of  which  is  attached  a 
narrow  tube  bent  at  a  convenient  angle,  through  which  the  liquid  to  be 
analysed  is  introduced  by  suction  ;  this  can  be  closed  by  an  accurately 
fitting  capsule.  The  neck  of  the  flask  may  be  closed  with  a  stopper, 
or  by  a  dropping  funnel  which  is  connected  below  its  tap  with  a 
U-tube,  the  other  arm  of  which  is  open  to  the  atmosphei'e. 

The  required  amount  of  fuming  acid  is  drawn  into  the  tared  flask 
aud  weighed,  the  neck  stopper  is  then  replaced  by  the  dropping  funnel, 
and  the  U-tube  at  its  side  half  filled  with  water  ;  the  acid  is  then 
diluted  with  distilled  water  by  means  of  the  dropping  funnel  (the 
fetem  of  which  is  drawn  out  into  a  capillary),  made  up  to  a  convenient 
volume,  and  titrated  with  sodium  hydroxide.  F.  M.  G.  M. 

Gravimetric  Estimation  of  Tellurium  and  Alkalimetric 
Estimation  of  Telluric  Acid.  Arthur  Rosenheim  and  M.  Wein- 
UBBER  [Zeitsch.  anorg.  Ghem.,  1911,  69,  266 — -269). — When  the  estima- 
tion of  tellurium  by  reduction  with  hydrazine  in  weakly  alkaline 
solutions  is  carried  out  according  to  Gutbier's  instructions  (Abstr., 
1901,  ii,  687),  the  results  are  not  trustworthy,  some  tellurium  often 
remaining  unprecipitated,  or  else  some  of  it  is  oxidised  in  the  drying. 
The  authors  recommend  that  the  ti^llurium  solution  be  reduced  with 
a  10%  hydrazine  sulphate  solution  while  contained  in  a  covered  beaker 
in  an  autoclave  heated  to  130°  under  3 — 4  atmospheres'  pressure.  The 
tellurium  is  then  deposited  completely  in  half-an-hour,  and  in  such  a 
form  that  it  does  not  oxidise  during  the  subsequent  treatment. 

Telluric  acid,  when  mixed  with  glycerol  in  aqueous  solution, 
behaves  as  a  monobasic  acid  towards  phenolphthalein,  but  the  results 
are  somewhat  variable.  Better  volumetric  results  are  obtained  as 
follows  :  To  the  solution  of  telluric  acid  is  added  a  large  excess  of 
iV/lO-bariuin  hydroxide  or  of  iV^/10-sodium  hydroxide  containing 
baiium  chloride.  In  consequence  of  the  excess  of  barium  ions, 
the  precipitation  «f  the  telluric  acid  as  barium  tellurate,  BaTeO^, 
is  complete.  The  excess  of  hydroxide  can  then  be  determined  by 
titration  with  oxalic  acid,  using  phenolphthalein  as  indicator,  without 
it  being  necessary  to  first  collect  the  precipitate.  In  this  process 
telluric  acid  acts  as  a  dibasic  acid.  T.  S.  P. 

Estimation  of  Free  Ammonia  and  Ammonium  Carbonate 
by  Titration.  John  C.  Thomi.inson  (Chem.  News,  1911,  103,  13). — 
The  author  states  that  this  may  be  effected  as  follows  :  The  liquid  is 
titrated  into  i.V-sulphuric  acid,  using  phenolphthalein  as  indicator,  until 
the  liquid  assumes  a  transient  pink  colour  through  its  entire  bulk ; 
this  gives  the  normal  ammonium  cai-bonate.  Methyl  orange  is  then 
added,  and  the  titration  is  continued  ;  this  gives  the  total  ammonia. 

L.  DE  K. 

Detection  and  Estimation  of  Nitric  Acid  in  Milk  by  means 
of  the  Diphenylamine-Sulphuric  Acid  Test.  J.  Tit.lmans  {Zeitsch. 
Nahr.  Genussm.,  1910,  20,  676 — 707). — The  results  of  an  investigation 
of  this  test  are  given,  the  chief  object  being  to  ascertain  the  conditions 
under  which  the  test  is  capable  of  detecting  very  small  amounts  of 
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nitric  acid  in  milk,  as  the  presence  of  nitric  acid  indicates  that  water 
containing  nitrates  has  been  added  to  the  milk.  The  milk  is  first 
treated  with  calcium  chloride,  and  the  serum  thus  obtained  is  shaken 
with  ether  and  calcium  hydroxide  in  order  to  remove  certain  proteins 
and  lactone.  A  portion,  05  c  c ,  of  the  clear  solution  obtained  is  then 
mixed  with  2  c  c.  of  the  reagent,  cooled,  and  placed  aside  for  a  hour ; 
the  blue  coloration  produced  if  nitric  acid  is  present  reaches  its  full 
intensity  after  this  lapse  of  time.  The  reagent  is  prepared  by  mixing 
0*085  gram  of  diphenylamine  with  190  c.c.  of  dilute  sulphuric  acid 
(1  : 3),  and  adding  a  quantity  of  concentrated  sulphuric  acid;  the 
mixture  becomes  heated,  and  the  diphenylamine  di.ssolves.  Con- 
centrated sulphuric  acid  is  now  added  to  make  the  volume  of  the  whole 
nearly  500  c.c,  the  mixture  is  cooled,  and  finally  made  up  to  a  volume 
of  500  c.c,  by  the  addition  of  concentrated  acid.  It  is  essential  that 
chlorides  be  present  in  the  solution  to  be  tested  ;  water  containing  a 
large  amount  of  nitrates,  but  free  from  chlorides,  does  not  yield  a 
coloration  with  the  reagent.  Water  containing  0"1  mg.  of  nitric  acid 
(NgOg)  per  litre,  and  milk  serum  with  0*25  mg.  per  litre,  yield  distinct 
colorations.  In  the  absence  of  nitric  acid,  milk  serum  gives  a  yellow 
or  pink  coloration.  By  comparing  the  coloration  obtained  with  those 
yielded,  under  similar  conditions,  by  portions  of  milk  serum  containing 
known  quantities  of  nitric  acid,  it  is  possible  to  estimate  the  amoiint  of 
nitric  acid  in  the  milk  from  which  the  serum  was  prepared.  Nitrous 
acid  also  yields  a  blue  coloration  with  the  reagent ;  in  this  case  the 
presence  of  chlorides  is  not  essential,  and  the  coloration  develops 
almost  at  once.  Milk  containing  an  abnormal  quantity  of  dirt  may 
give  a  reaction  for  nitric  acid,  but  the  small  amounts  of  foreign  matters 
usually  present  in  milk  do  not  cause  the  production  of  a  coloration. 

W.  P.  S. 

Estimation  of  Phosphoric  Acid  in  Soils  and  Crops.  Hermann 
Kaserer  and  Ignaz  K.  Greisenegger  [Zeitsch.  landw.  Vers.-wtsen 
Oesterr.,  1910,  13,  795). — The  methods  advocated  for  the  analysis 
of  organic  material  by  Neumann  (Hoppe-Seyler's  Handhuchder  Physio- 
logischen  und  pathologisch-chemischen  Analyse)  are  discussed,  and  some 
modifications  suggested.  For  the  estimation  of  phosphoric  acid,  the 
author  advises  that  a  measured  portion  of  the  liquid  from  the 
"Kjeldahl"  flask  be  treated  with  excess  of  ammonium  nitrate, 
ammonium  molybdate  added,  the  mixture  thoroughly  agitated,  and 
rapidly  cooled.  The  precipitate  is  collected  in  an  asbestos-lined  Gooch 
crucible,  washed  with  water  and  alcohol,  and  the  whole  transferred  into 
a  beaker  and  titrated  with  iV/4-sodium  hydroxide  (employing  phenol- 
phthalein  as  indicator)  until  the  precipitate  is  completely  dissolved  : 
2(NH4)3P04,24MoOs,4HN03  +  56NaOH  = 

2Na2HP04  +  24Na2Mo04  +  4NaN03  +  ^'2YL^0  +  6NH3. 

The  red  liquid  is  then  boiled  until  all  ammonia  is  evolved  (more 
sodium  hydroxide  being  added  as  required),  excess  of  standard  sulphuric 
acid  added  and  any  carbon  dioxide  removed  by  boiling,  and  the  hot 
solution  then  finally  titrated  back  with  alkali.  A  table  of  comparative 
results  with  those  obtained  by  Neumann's  method  is  given  in  the 
paper.  F.  M.  G.  M. 
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Easy  Detection  of  Arsenic ;  Rapid  Separation  of  Arsenic 
and  Some  Other  Metals  from  Liquids.  Ernst  Salkowski 
(Zeitsch.  phi/siol.  Chem.,  1910,  70,  186 — 188.  Compare  Carlson, 
Abstr.,  1910,  ii,  998). — Attention  is  drawn  to  the  fact  that  it  has 
been  known  for  a  long  time  that  the  a'ldition  of  ether  or  chloroform 
to  an  aqueous  colloidal  solution  produces  a  precipitation  of  the  colloid. 
Arsenious  sulphide  is  not  dissolved  by  either  ether  or  chloroform,  but 
the  use  of  ether  for  precipitating  is  preferable,  as  the  separation  of  the 
sulphide  can  be  effected  more  readily  than  when  chloroform  is  used. 

J.  J.  S. 

Convenient  Potash  Bulb.  C.  E.  Waters  {J.  Amer.  Chem.  Soc, 
1910,  32,  1691 — 1693). — The  apparatus  consists  of  an  inner  tube 
terminating  in  either  a  bulb  or  disc,  pierced  by  a  number  of  small 
holes  to  break  the  gas  up  into  small  bubbles,  and  an  outer,  larger  tube 
or  bulb,  which  is  sealed  to  the  inner  tube  at  the  top.  From  the 
shoulder  of  the  large  bulb  pass  two  tubes,  one  for  the  exit  of  the  gas 
and  the  other  for  the  admission  of  the  potassium  hydroxide  solution  ; 
the  latter  is  furnis^hed  with  a  ground  glass  stopper.  Between  the 
inner  and  outer  tubes  are  a  number  of  annular  glass  discs  which  fit  so 
loosely  that  they  can  move  freely  up  and  down  between  projections 
blown  on  the  wall  of  the  inner  tube.  The  gas,  after  passing  through 
the  inner  tube,  rises  in  the  outer  tube,  and  is  trapped  successively  by 
the  discs,  which  alternately  rise  and  fall,  thereby  wetting  the  wall  of 
the  outer  tube  with  fresh  solution.  The  free  spaces  between  the  discs 
and  the  walls  of  the  tubes  should  not  be  less  than  1  mm.  wide.  The 
volume  of  solution  in  the  bulb  is  usually  sufficient  if  it  just  reaches 
the  second  disc. 

This  apparatus  is  less  fragile  and  much  lighter  than  Geissler's  bulb, 
and  by  means  of  the  special  stoppered  tube  for  filling,  all  danger  of 
contact  between  the  solution  and  the  rubber  connexions  is  obviated. 

E.  G. 

Detection  and  Estimation  of  Potassium  Perchlorate  in 
Potassium  Chlorate.  K.  Scheringa  (Fharm.  Weekblad,  1911,  48, 
15). — The  new  method  is  based  on  the  fact  that  potassium  perchlorate 
is  not  reduced  by  sulphur  dioxide.  One  gram  of  a  sample  of  potass- 
ium chlorate  is  dissolved  in  130  c.c.  of  water  in  an  Erlenmeyer  flask 
plugged  with  cotton  wool.  A  current  of  sulphur  dioxide,  generated 
by  heating  a  solution  of  15  grams  of  sodium  sulphite  with  3  c.c.  of 
sulphuric  acid,  is  passed  just  above  the  solution ;  the  sulphur  dioxide 
is  rapidly  absorbed,  and  causes  reduction  of  the  chlorate  to  chloride. 
After  boiling  for  some  time,  a  solution  of  1  "5  gram  of  silver  nitrate  is 
added,  and  the  silver  chloride  is  collected  and  weighed  as  usual. 

The  filtrate,  which  contains  the  perchlorate,  is  made  alkaline  with 
sodium  carbonate,  and,  after  filtering  off  from  the  silver  oxide,  it  is 
evaporated  to  a  very  small  bulk,  introduced  into  a  test-tube,  boiled 
until  solidification  sets  in,  and  then  dried  completely  in  an  air-bath. 
After  plugging  the  tube  with  asbestos,  the  mass  is  heated  to  redness 
for  some  time,  and  the  asbestos  layer  is  then  also  heated  for  a  while. 


ii.   154  ABSTRACTS   OF   CHEMICAL   PAPERS. 

The  chlorine  in  the  mass,  which  represents  the  perchior.ite,  is  then> 
estimated  as  Uriual. 

Potassium  perchlorate  free  from   chlorate  does  not  reduce   indigo, 
solution,  L.  DE  K. 


Character  of  Silver  Deposits  from  Various  Electrolytes. 
JosiAH  Simpson  Hughes  and  James  R.  Withrow  {J.  Amer.  Chem.  Soc, 
1910,  32,  1571 — 1576). — Experiments  are  described  which  include 
the  repetition  of  some  of  the  earlier  work  on  the  electrolytic  e.stima- 
tion  of  silver,  and  a  series  of  trials  with  electrolytes  which  have  not 
been  used  previously. 

In  the  case  of  the  nitric  acid  electrolyte,  it  was  found  that  dense 
deposits  could  not  be  obtained  if  the  E.M.F.  whs  high,  but  that,  with 
a  low  E.M.F.,  good  crystalline  deposits  were  produced  ;  this  is  iu  acoord 
with  the  statement  of  Kiister  and  von  Steinwehr  (Abstr.,  1899.  ii, 
125).  With  an  electrolyte  of  ammonium  sulphate  and  ammonium 
hydroxide,  bright  deposits  were  often  obtained  at  first,  but  became 
more  velvet-like  as  their  weight  increased,  and  darkened  when  the 
E.M.F.  was  over  1'4  volts;  in  all  cases,  the  weights  of  tho  deposits 
were  too  high  unless  the  E.M.F.  was  kept  below  1-4  volts.  When 
ammonium  sulphate  was  used  in  the  absence  of  ammonium  hydroxide, 
a  heavy,  black,  graphite-like  deposit  was  formed  on  the  anode,  but 
disappeared  on  the  addition  of  a  few  drops  of  ammonium  hydroxide. 
With  electrolytes  consisting  of  ammoniacal  solutions  of  ammonium 
phosphate  and  pyrophosphate,  crystalline  deposits  were  produced,  but 
were  spongy  if  the  E.M.F.  was  too  high.  Potassium  cyanide  gave 
good,  white  deposits,  especially  at  a  temperature  of  60 — 70°. 

The  other  electrolytes  studied  were  sulphuric  acid,  sulphuric  acid 
and  glycerol,  ammonium  thiocyanate,  sodium  hydroxide  and  ammonium 
hydroxide,  ammonium  perchlorate,  potassium  fluoride,  and  hydro- 
fluosilicic  acid.  The  deposits  from  sulphuric  acid  and  glycerol  were 
coarsely  crystalline  and  non-adherent.  Hydrofluosilicic  acid  gave 
satisfactory  results. 

In  the  case  of  each  of  these  electrolytes,  except  potassium  cyanide, 
there  is  a  point  at  about  1*4  volts  above  which  spongy  deposits  are 
produced ;  with  potassium  cyanide,  the  point  is  much  higher. 

E.  G. 


Estimation  of  Minimum  Quantities  of  Calcium  in  Presence 
of  a  Large  Excess  of  Magnesium.  Ch.  Ltesse  {Ann.  Chim.  anal., 
1911,  16,  7 — 8). — The  sample  is  dissolved  in  twenty-five  parts  of 
hydrochloric  acid,  one  hundred  parts  of  water  are  added,  and  the  solu- 
tion is  neutralised  with  ammonia,  using  phenolphthalein  as  indicator. 
The  precipitate  (silica,  alumina,  iron  oxide)  is  removed  by  filtration,  and 
water  is  added  up  to  1500  c.c.  for  each  gram  of  sample.  Four  grams  (or 
more)  of  solid  ammonium  oxalate  are  introduced,  and  the  solution  is 
acidified  with  acetic  acid.  After  waiting  for  two  hours  with  occasional 
stirring,  the  calcium  oxalate  is  collected  and  treated  as  usual.  Owing 
to  the  large  dilution,  it  is  free  from  magnesium  oxalate.       L.  de  K, 
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New  Test  Paper  for  the  Volumetric  Estimation  of  Zinc 
[with  Sodium  Sulphide].  R.  Kopenhague  {Ann.  Chim.  anal., 
1911,  16,  10 — 12), — As  external  indicator  is  used  a  strip  of  filter- 
paper  impregnated  with  a  10%  solution  of  cadmium  nitrate  and  dried 
at  80—90°. 

A  small  drop  of  the  solution  deposited  on  the  paper  will,  in  a  few 
seconds,  turn  yellow  if  sufficient  sodium  sulphide  has  been  added. 

L.  DE  K. 

Rapid  Estimation  of  Lead  in  Ores  by  Electrolysis  with 
Stationary  Electrodes.  R.  C.  Benneu  (J.  Ind.  Engin.  Chem.,  1910, 
2,  348 — 349). — The  work  of  Sand  was  repeated  and  his  results  con- 
firmed, showing  that  it  is  possible  to  deposit  all  the  lead  which  can 
occur  in  a  0"5  gram  sample  of  ore  in  five  to  ten  minutes ;  for  the 
electrolysis,  75  c.c.  of  the  solution,  in  the  presence  of  20  c.c.  of  nitric 
acid  (D  r4),  are  used  with  a  current  of  4'8  amperes  and  25  volts ;  the 
electrolyte  is  warmed  during  the  deposition  so  as  to  maintain  the  cell 
just  below  boiling  point. 

About  0*5- — I  gram  of  pulverised  ore  was  freed  from  sulphide  by 
boiling  with  hydrochloric  acid,  but  not  concentrated  to  the  point  where 
lead  chloride  would  crystallise  out ;  the  hydrochloric  acid  was  then 
expelled  with  concentrated  nitric  acid,  and  the  volume  of  the  solution 
reduced  to  about  10  c.c,  diluted  to  75  c.c,  and  electrolysed  as  above. 

In  ores  where  this  method  was  impossible,  aqua  regia  was  employed, 
and  the  solution  evaporated  until  fumes  of  sulphur  trioxide  became 
apparent,  water  added,  and  the  basic  iron  sulphates  dissolved  by  boiling; 
the  lead  sulphate  was  then  collected,  and  converted  into  lead  carbonate 
by  treatment  with  hot  ammonium  carbonate ;  this  was  collected,  washed, 
redissolved  in  nitric  acid,  and  the  lead  finally  deposited  by  electrolysis. 

F.  M.  G.  M. 

Quantitative  Analysis  of  German  Silver  and  Similar  Alloys. 
Reinhold  Korte  {Zeitsch.  angew.  Chem.,  1910,  23,  2354 — 2356). — 
The  author  recommends  the  following  methods  of  analysis  :  To 
determine  the  copper,  nickel,  and  zinc,  about  0"8  gram  of  the 
alloy  is  dissolved  in  aqua  regia,  the  solution  evaporated  to  dryness, 
and  the  residue  taken  up  with  hydrochloric  acid  and  water.  The 
copper  is  precipitated  with  hydrogen  sulphide,  the  copper  sulphide 
collected,  dissolved  in  nitric  acid,  and  the  copper  determined  electro- 
lytically.  The  filtrate  from  the  copper  sulphide  is  concentrated  to 
about  50  CO.,  a  hot  solution  of  2  grams  of  dicyanodiamidine  sulphate  in 
20  c.c.  of  water  added,  cooled,  and  then  made  alkaline  with  ammonia. 
A  30%  solution  of  potassium  hydroxide  is  then  added  until  the  blue 
colour  changes  to  yellow ;  on  remaining  overnight,  the  nickel  dicyano- 
diamidine  sulphate  has  completely  precipitated.  It  is  washed  by 
decantation  with  ammonia  water,  dissolved  in  dilute  sulphuric  acid, 
and  the  nickel  determined  electrolytically  after  the  addition  of 
ammonium  sulphate  and  ammonium  hydroxide ;  or  the  precipitate 
may  be  collected  in  a  Gooch  crucible,  dried  at  115^^,  and  weighed 
directly,  but  in  this  case  it  is  necessary  to  add  a  little  tartaric  acid  to 
the  solution  before  precipitating,  in  order  to  retain  the  iron  in 
solution, 
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The  filtrate  from  the  nickel  precipitate  is  acidified  with  hydrochloric 
acid,  made  up  to  500  c.c,  and  the  zinc  in  100  c.c.  determined  by  direct 
titration  with  potassium  ferrocyanide,  using  ammonium  molybdate  as 
indicator. 

To  determine  iron  and  manganese,  the  latter  is  precipitated  as 
peroxide  from  a  nitric  acid  solution  of  2  grams  of  the  alloy  by  heating 
with  potassium  chlorate.  The  collected  and  washed  manganese 
peroxide  is  dissolved  in  hot  concentrated  hydrochloric  acid,  the  diluted 
solution  made  ammoniacal,  and  the  manganese  again  precipitated  as 
peroxide  by  boiling  with  ammonium  persulphate ;  it  is  weighed  as 
Mn304. 

The  iron  in  the  filtrate  is  precipitated  by  ammonium  hydroxide, 
after  the  addition  of  solid  ammonium  chloride,  the  ferric  hydroxide 
collected,  and  dissolved  in  hydrochloric  acid.  After  the  addition  of 
150  c,c.  of  warm  water  and  a  few  drops  of  a  5%  solution  of  copper 
chloride  in  hydrochloric  acid,  together  with  15 — 20  c.c.  of  a  10% 
solution  of  soiium  salicylate,  the  deep  violet  solution  is  titrated  with 
a  standard  solution  of  sodium  thiosulphate  until  colourless  ;  this  gives 
the  percentage  of  iron. 

The  author  recommends  this  method  for  estimating  iron  as  being 
quite  as  trustworthy  as  titration  with  permanganate ;  it  is  only 
necessary  to  exclude  nitric  acid,  or  a  large  excess  of  hydrochloric  acid. 

T.  S.  P. 

Separation  of  Iron,  Chromium,  and  Aluminium.  Tchakviani 
and  WuNDER  {Ann.  Chim.  anal.,  1911,  16,  1 — 7). — Separation  of  Iron 
and  CItromium. — About  0'5  gram  of  the  mixed  oxides  is  fused  in 
a  platinum  crucible  with  6  grams  of  sodium  carbonate  over  a  Teclu 
burner  for  three  hours  with  free  access  of  air.  The  fused  mass 
is  boiled  with  water,  and  the  residual  iron  oxide  subjected  to  a  second 
fusion  to  remove  the  last  traces  of  chromium.  As  iron  oxide  always 
retains  alkali,  it  must  be  purified  by  solution  in  hot  dilute  hydrochloric 
acid  and  reprecipitation  with  ammonia.  The  chromium  is  recovered  as 
oxide  from  the  alkali  chromate  solution  in  the  usual  manner  ;  it  should 
be  purified  by  solution  in  hydrochloric  acid  and  reprecipitation  with 
ammonia. 

Separation  of  Chromium  and  Aluminium. — The  fusion  should  be 
continued  for  about  six  hours.  The  aqueous  solution  is  then  heated 
with  excess  of  ammonium  nitrate  until  the  free  ammonia  has  been 
expelled.  The  alumina  is  thus  obtained  in  a  pure  condition.  The 
filtrate  is  acidified  with  nitric  acid,  reduced  by  addition  of  alcohol,  and 
the  chromic  oxide  is  precipitated  with  ammonia. 

Separation  of  Iron  and  Aluminium. — A  double  fusion  is  required, 
and  both  iron  and  aluminium  are  then  estimated  as  just  directed. 

Separation  of  Iron,  Chromium,  and  Aluminium,. — A  seven  hours' 
fusion  is  required  ;  although  this  suflSces  for  a  complete  disintegration, 
a  second  fusion  is  perhaps  advisable.  The  fused  mass  is  then  treated 
as  previously  directed.  L.  dk  K. 

Analysis  of  Chromium  Tungsten-Steel.  F.  Willy  Hinrichsen 
and  Th.  Dieckmann  (Mitt.  K.  Mater ialprvfungsamt  Gross- Lichterfelde 
Tre*«.,  1910,28,229—246.  CompareAbstr.,  1 908,  ii,900).— A  comparative 
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discussion  on  the  different  methods  employed  by  the  author  and  others 
for  the  estimation  of  chromium,  tungsten,  and  phosphoric  acid  in  steels. 
Knorre's  method  of  precipitating  tungsten  with  benzidine  (Abstr., 
1905,  ii,  286;  1908,  ii,  231,  779)  is  considered  fairly  satisfactory, 
the  employment  of  tartaric  and  tannic  acids  and  hydroxylamine  is 
likewise  discussed.  F.  M.  G.  M. 

Estimation  of  Chromium  in  Chrome-Tungsten  Steel. 
Henrik  Wdowiszewski  [with  P.  Bogoluboff]  {Chem.  Zeit.,  1910,  34, 
1365). — A  modification  of  von  Knorre's  method  (Abstr.,  1908,  ii, 
779).  One  to  two  grams  of  steel  borings  are  placed  into  a  500  c.c. 
Erlenmeyer  flask,  10 — 15  c.c.  of  15%  solution  of  sodium  hydrogen 
phosphate  are  added,  and  then  8 — 16  c.c.  of  sulphuric  acid  (D  1-65) 
and  5  c.c.  of  water.  The  metal  dissolves  with  the  aid  of  a  gentle  heat 
in  about  fifteen  minutes,  and,  after  heating  a  little  more  strongly, 
2  c.c.  of  nitric  acid  (D  1"4)  are  added,  which  converts  the  tungsten 
into  soluble  phosphotungstic  acid.  The  clear  liquid  is  then  diluted 
with  300 — 500  c.c.  of  hot  water,  3 — 5  grams  of  ammonium  persulphate 
are  added  to  oxidise  the  chromium  to  chromic  acid,  and  the  excess  of 
the  reagent  is  then  destroyed  by  boiling.  After  adding  a  few  more 
c.c.  of  sulphuric  acid,  the  chromic  acid  is  titrated  with  standard 
ferrous  ammonium  sulphate,  the  excess  of  which  is  titrated  with 
standard  permanganate.  L.  de  K. 

The  Analysis  of  Ferro-Uranium.  Woldemar  Tkautmann 
{Zeitsch.  angew.  Chem.,  1911,  24,  61 — 62). — The  powdered  alloy 
(0*4  to  06  gram)  is  dissolved  in  warm  aqua  regia,  three  hours'  warm- 
ing being  sufficient  even  when  much  carbon  and  silicon  are  present. 
After  diluting  with  water  and  cooling,  an  excess  of  solid  ammonium 
carbonate  is  added,  and  the  solution  is  repeatedly  stirred.  After 
twenty-four  hours,  the  precipitate,  containing  the  whole  of  the  iron  and 
aluminium,  and  the  silica,  is  collected.  The  filtrate  is  boiled,  precipi- 
tating most  of  the  uranium.  The  addition  of  a  few  drops  of  ammonia 
precipitates  the  remainder,  and  the  precipitate  is  then  collected,  washed 
with  ammonium  nitrate,  and  weighed  as  UgOg. 

Carbon  is  estimated  by  direct  combustion  in  oxygen,  and  silicon  by 
the  usual  method.  Aluminium  may  be  estimated  by  fusion  with 
sodium  peroxide,  precipitation  of  alumina  and  silica  by  ammonia,  and 
separation  by  means  of  hydrofluoric  acid,  or  by  fusion  with  potassium 
hydrogen  sulphate.  C.  H.  D. 

The  Analysis  of  Ferro-Zirconium.  Woldemar  Trautmann 
(Zeitsch.  angew.  Chem.,  1911,  24,  62). — The  alloys,  which  contain  less 
than  20%  of  zirconium,  may  be  roasted  in  a  platinum  crucible,  fused 
with  sodium  carbonate  and  a  little  nitrate,  dissolved  in  water  with  the 
aid  of  a  little  hydrochloric  acid,  and  repeatedly  evaporated  to  dryness 
with  hydrochloric  acid.  The  silica  is  estimated  in  the  usual  way,  and 
is  then  tested  for  purity  by  fusion  with  potassium  hydrogen  sulphate. 
It  retains  from  1'2  to  2*9%  of  the  zirconium  present.  The  zirconium 
is  best  estimated  by  boiling  the  approximately  neutral  filtrate  with 
sodium  thiosulphate,  fusing   the    ignited  precipitate    with    potassium 
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hydrogen  sulphate,  and  repeating  the  precipitation.  If  aluminium  is 
present  in  the  alloy,  it  passes  into  the  zirconia,  and  must  be  removed 
by  fusion  with  sodium  peroxide. 

The  alloy  may  also  be  dissolved,  after  roasting,  in  hydrofluoric  acid, 
the  zirconium  being  estimated  by  any  of  the  usual  methods.  Carbon 
is  estimated  by  combustion  in  oxygen.  C.  H.  D. 

A  New  Reagent  for  Nickel  and  Cobalt  and  its  Use  for 
Distinguishing  bet"ween  these  Metals.  H.  Weil  {Bull,  Soc. 
chirn.,  1911,  [iv],  9,  20 — 22). — The  process  depends  essentially  on  the 
difference  in  solubility  of  the  basic  chromates  of  the  two  metals  in 
water. 

Potassium  chromate  gives  with  cold  neutral  aqueous  solutions  of 
cobalt  salts,  containing  not  less  than.  2  grams  per  litre,  a  reddish- 
brown  precipitate  of  the  basic  chromate,  CoCrO^jCoOjajaq.  With  very 
dilute  solutions  the  precipitate  only  appears  on  boiling,  and  in  this 
way  0'000032  gram  of  cobalt  may  be  detected.  The  precipitate  is 
soluble  in  acids  or  ammonia,  and  is  decomposed  by  alkali  hydroxides. 

Nickel  gives  under  the  'same  conditions  a  chocolate- brown 
precipitate,  NiCr04,2NiO,  which  forms  very  slowly  in  the  cold,  even 
in  concentrated  solutions,  but  rapidly  on  boiling.  A  precipitate  is 
formed  with  0'000028  gram  of  nickel. 

For  use  in  distinguishing  between  the  two  metals  when  present  in 
nearly  equal  quantities,  the  cobalt  is  precipitated  in  the  cold,  and  the 
nickel  on  boiling  the  filtrate,  both  being  recognised  by  the  colour  of  the 
respective  precipitates.  If  nickel  is  present  in  small  amount  relatively 
to  cobalt,  the  precipitate  obtained  on  boiling  the  filtrate,  which  may 
contain  some  cobalt,  is  washed,  dissolved  in  dilute  ammonia  solution, 
and  the  liquid  freed  from  ammonia  by  evaporation,  when  chocolate- 
brown  basic  nickel  chromate  is  precipitated,  whilst  cobalt  under  these 
conditions  gives  a  green  precipitate.  If  nickel  is  present  in  great 
excess,  cobalt  is  no  longer  precipitated  in  the  cold,  and  the  deposit 
obtained  on  boiling  must  then  be  treated  with  ammonia  as  described, 
when  the  formation  of  a  green  precipitate  indicates  the  presence  of 
cobalt.  T.  A.  H. 

Analysis  of  Tin  Alloys.  Franz  Kietreiber  (Oesterr.  Cheni. 
Zeit.,  1910,  [ii],  13,  185 — 186). — Alloys  containing  tin,  antimony, 
lead,  and  copper  (such  as  Britannia  metal  and  type  metal)  can  be 
conveniently  analysed  as  follows.  About  1  gram  of  the  alloy  after 
heating  with  moderately  concentrated  nitric  acid  (10 — 15  c.c.)  until  all 
action  has  ceased  is  tranferred  to  a  basin  and  evaporated  down  with 
about  25  grams  of  pure  crystalline  sodium  sulphide  (Na2S,9H20),  and 
the  temperature  subsequently  raised  until  the  melt  begins  to  harden; 
it  is  then  digested  with  hot  water,  whereby  the  tin  and  antimony  are 
dissolved  and  the  lead  and  copper  remain  insoluble ;  the  former  are 
then  separated  as  described  by  Panatojow  (Abstr.,  1909,  ii,  523). 

F.  M.  G.  M. 

A  New  Method  of  Analysing  White  Metal.  E  Schurmann 
{Mitt.  K.  Mater ialprufungsamt  Gross- Lichterf tide  West.,  1910,  28, 
349 — 350). — Alloys  containing  possibly  tin,  antimonyj  copper,  .arfepjc, 
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lead,  and  mercury,  and  can  be  conveniently  analysed  by  converting  the 
metals  into  their  bromides.  The  alloy  is  carefully  treated  with  a  solution 
of  bromine  in  chloroform  or  carbon  tetrachloride,  and,  on  warming,  a 
violent  reaction  takes  place ;  when  this  is  ended,  the  mixture  is 
thoroughly  shaken  with  an  aqueous  solution  of  oxalic  acid,  separated, 
and  the  insoluble  bromides  and  stannic  acid  collected.  The  antimony 
is  precipitated  from  the  solution  with  hydrogen  sulphide,  and  the 
remaining  tin  subsequently  by  electrolysis.  F.  M.  G.  M. 

Estimation  of  Glycerol.  W.  Steinpels  (Seifensieder  Zeit.,  1910, 
37,  793 — 795). — The  author  discusses  the  various  methods  advocated 
for  the  estimation  of  glycerol,  and  suggests  some  modifications  to  the 
one  introduced  by  Hehner.  The  alkaline  liquid  containing  glycerol 
(not  more  than  2  grams)  is  acidified  with  sulphuric  acid,  rendered 
feebly  alkaline  with  sodium  hydroxide,  and  treated  with  20  c.c.  of 
10%  zinc  sulphate  solution  ;  it  is  then  filtered,  and  made  up  to 
250  c.c. ;  25  c.c.  of  this  are  oxidised  by  heating  on  the  water-bath  for 
two  hours  with  25  c.c.  of  Hehner's  potassium  dichromate  solution  and 
50  c.c.  of  dilute  sulphuric  acid  (1  :  4).  After  cooling,  it  is  diluted  to 
500  c.c.  with  cold  water.  Twenty-five  c.c.  are  run  into  a  |-litre 
flask  containing  2  grams  of  potassium  iodide,  dissolved  in  the  least 
possible  amount  of  water  and  10  c  c.  of  hydrochloric  acid  (1  :  2), 
dilated  to  1  litre,  and  titrated  with  sodium  thiosulphate. 

F.  M.  G.  M. 

Colorimetric  Estimation  of  Dextrose  in  Urine.  Wilhelm 
AuTENRiKTH  and  Theodor  Tesdorpf  (Munch.  med.  Woch.,  1910,  37, 
No.  34,  Reprint  13  pp.) — The  authors  find  that  the  eiid-point  in  the 
titration  of  urinary  dextrose  by  Bang's  method  (Abstr.,  1907,  ii,  136) 
is  not  .sharp,  and,  moreover,  is  dependent  oa  various  factors,  such  as 
temperature,  concentration,  and  rapidity  of  working.  Better  results 
may  be  obtained  by  employing  an  excess  of  Bang's  copper  solution, 
and  estimating  the  unaltered  copper  with  the  help  of  the  colorimeter 
previou.sly  described  (Autenrieth  and  Koenigsberger,  Abstr.,  1910,  ii, 
910).  The  copper  solution  changes  slightly  when  kept  or  when  boiled, 
but  the  accuracy  of  the  results  is  not  affected  if  the  same  duration 
of  ebullition  (three  minutes)  is  always  employed.  A  curve  is  prepared 
showing  the  amounts  of  dextrose  corresponding  with  the  scale  divisions 
of  the  colorimeter. 

The  agitation  with  blood-charcoal  suggested  by  Bang  and  Bohmans- 
son  (Abstr.,  1910,  ii,  163)  for  the  removal  from  urine  of  reducing 
substances  other  thaa  dextrose  is  not  to  be  recommended,  because 
the  charcoal  absorbs  dextrose  as  well  Loss  of  dextrose  also  occurs' 
when  the  agitation  with  charcoal  is  effected  in  presence  of  hydrochloric 
acid.  R.  V.  S. 

The  Micro-Chemistry  of  Inulin.  O.  Tunmann  (Ber.  Deut.  pharm. 
Ges.,  1910,  20,  577 — 585). — The  so-called  amorphous  inulin  granules 
in  cellular  tissues  are  not  of  a  uniform  nature ;  inulin  crystals  occur  in 
them,  and  these  crystals  are  bound  together  by  other  substances.  The 
most  useful  reactions  for  detecting  inulin  are  given  by  pyrogallol  and 
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resorcinol-bydrochloric  acid  (O'l  gram  of  resorcinol  dissolved  in  5  c.c.  of 
alcohol  and  5  c.c.  of  hydrochloric  acid) ;  the  former  yields  a  violet-red 
coloration  on  warming  for  a  short  time,  and  the  latter  a  red  coloration. 
Before  applying  the  test,  the  preparation  should  be  immersed  for  eight 
days  in  alcohol  containing  tartaric  acid  to  remove  alkaloids,  then  for 
eight  weeks  in  alcohol  to  harden  the  inulin,  and,  finally,  be  washed  with 
water  to  remove  sugars.  The  membrane  of  the  cells  and  starch  do  not 
give  a  coloration  with  the  reagents.  W.  P.  S. 

A  New  Mode  of  Estimating  Pentosans  by  the  Copper 
Reduction  Method.  J.  Th.  Flohil  {Chem.  Weekhlad,  1910,  7, 
1057 — 1063). — The  amount  of  furfuraldehyde  generated  by  boiling 
pentosans  with  dilute  hydrochloric  acid  can  be  estimated  by  its 
reducing  action  on  Fehling's  solution,  the  cuprous  oxide  being  weighed, 
or  the  excess  of  cupric  salt  ascertained  by  iodometry.  The  procedure 
is  to  prepare  400  c.c.  of  the  furfuraldehyde  distillate,  atid  to  add 
sodium  hydroxide  (1:3)  to  50  c.c.  of  the  cooled  distillate  until  the 
reaction  is  slightly  alkaline.  To  the  mixture  are  added  10  c.c.  of 
a  solution  containing  6928  grams  of  crystallised  copper  sulphate  per 
litre,  and  10  c.c.  of  one  containing  346  grams  of  Rochelle  i?alt  and 
100  grams  of  sodium  hydroxide  per  litre.  After  diluting  the  solution 
to  100  c.c.  with  distilled  water,  it  is  boiled  in  a  reflux  apparatus  for 
thirty-five  minutes,  pieces  of  ice  being  placed  in  the  open  end  of  the 
condenser  to  ensure  complete  condensation  of  the  furfuraldehyde. 
When  the  operation  is  finished,  the  liquid  is  cooled  quickly,  and  the 
extent  of  the  oxidation  is  ascertained  by  the  gravimetric  or  volumetric 
method.  Each  c.c.  of  iV/10-sodium  thiosulphate  corresponds  with 
0*0024  gram  of  furfuraldehyde,  and  each  mg.  of  copper  with  0*0003775 
gram.  The  percentage  of  pentosan  can  be  calculated  by  means  of 
ToUens's  formula.  The  amount  of  reduction  of  the  Fehling's 
solution  in  the  absence  of  furfuraldehyde  must  be  ascertained  by  the 
aid  of  a  blank  experiment  carried  out  with  similar  conditions,  and 
deducted  from  the  analytical  results  before  calculating  the  percentage 
of  furfuraldeliyde.  A.  J.  W. 

Estimation  of  Lactic  Acid.  Elias  Elvove  {Amer.  J.  Pharm.., 
1911,  83,  14 — 19). — The  United  States  Pharmacopeia  specifies  a  lactic 
acid  containing  75%  of  true  lactic  acid  and  having  D^^  1'206.  An  acid 
of  this  specific  gravity  should  contain  about  85%  of  true  lactic  acid, 
and  this  anomalous  specification  is  due  to  the  inaccuracy  of  the 
pharmacopeial  method  of  estimation,  which  involves  direct  titration 
of  the  boiling  acid.  The  author  recommends  instead  the  addition 
of  50  c.c.  of  normal  sodium  hydroxide  solution  to  2  grams  of  the  acid, 
and  titration  of  the  excess  of  alkali  with  normal  sulphuric  acid  after 
the  mixture  has  remained  for  thirty  minutes  in  the  cold.  Phenol- 
phthalein  should  be  used  as  indicator.  T.  A.  H. 

The  Anhydride  of  Lactic  Acid.  A.  A.  Besson  {CJiem.  Zeit., 
1911,  35,  26). — Attention  is  drawn  to  the  fact  that  specimens  of 
lactic  acid  frequently  contain  quantities  of  the  anhydride,  and  that 
the  latter  is  not  estimated  when  the  acidity  of  a  sample  is  determined 
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by  direct  titration.  The  total  amount  of  acid  is  found  by  treating 
the  neutralised  solution  with  an  excess  of  alkali,  leaving  the  mixture 
for  tea  minutes,  then  adding  an  excess  of  acid,  boiling  the  solution, 
and  neutralising.  The  quantity  of  alkali  used  in  these  operations 
is  a  measure  of  the  total  lactic  acid  present  (that  is,  acid  plus  anhy- 
dride) in  the  sample.  In  oases  where  dextrin  has  been  removed  from 
the  sample  by  treatment  with  alcohol  and  the  alcoholic  solution  of  the 
acid  evaporated  before  the  titration,  it  is  necessary  to  collect  the 
distillate  and  titrate  its  acidity,  as  a  small  quantity  of  the  acid  distils 
over  with  the  alcohol.  W.  P.  S. 

Influence  of  Potassium  Dichromate  on  Certain  Analytical 
Constants  of  Milk.  Leon  Garnier  (7".  Pharm.  Chim.,  1911,  [vii], 
3,  55 — 59). — Samples  of  milk  collected  officially  in  Prance  in  connexion 
with  the  food  adulteration  law  of  1905  are  ordered  to  be  preserved  by 
the  addition  of  1  gram  of  potassium  dichromate  per  litre.  The  author 
points  out  that  in  analysing  milk  so  treated,  allowance  must  be  made 
for  the  increase  in  specific  gravity,  acidity,  refraction,  "dry  extract," 
and  ash,  due  to  the  addition.  He  also  finds  that  milk  preserved  by 
means  of  dichromate,  when  kept,  increases  steadily  in  acidity  and 
refraction  and  decreases  in  optical  activity,  these  changes  being  no 
doubt  in  part  due  to  conversion  of  lactose  into  lactic  acid.  The 
changes  induced  are  irregular  in  amount,  but  the  variations  are 
usually  within  limits  narrow  enough  to  permit  of  corrections  being 
made  in  analytical  results.  T.  A.  H. 

Simple  Method  for  the  Estimation  of  Formaldehyde.  Felix 
Herrmann  [Chem.  Zeit.,  1911,  35,  25 — 26). — The  formaldehyde  solu- 
tion is  mixed  with  ammonium  chloride  and  treated  with  a  definite 
volume  of  standard  sodium  hydroxide  solution  ;  the  ammonia  liberated 
combines  with  the  formaldehyde  to  form  bexamethylenetetramine,  and 
the  excess  of  alkali  is  then  titrated.  The  difference  between  the 
quantity  of  alkali  added  and  that  found  by  titration  represents  the 
amount  of  ammonia  which  has  combined  with  the  formaldehyde  and 
is  a  measure  of  the  quantity  of  the  latter  present.  A  correction  must 
be  made  for  the  amount  of  free  acid  which  is  always  present  in 
commercial  formaldehyde  solutions.  W.  P.  S. 

Estimation  of  Cyanogen  Compounds  in  Coke  Oven  Gases, 
Emlie  Lecocq  {Bull.  Soc.  chim.  Belg.,  1910,  24,  439— 445).— Fifty  to 
100  litres  of  the  gas  are  passed  through  absorption  tubes  containing 
2-5  grams  of  lead  acetate  dissolved  in  200  c.c.  of  a  10%  potassium 
hydroxide  solution.  The  precipitated  lead  sulphide  is  removed  by 
filtration,  and  the  filtrate  transferred  to  a  500  c.c.  flask;  the  lead  is 
then  precipitated  by  addition  of  dilute  sulphuric  acid,  the  solution 
being  cooled  during  the  process  to  prevent  the  escape  of  hydrogen 
cyanide.  After  making  up  to  the  mark,  400  c.c.  of  the  clear  solution 
are  removed  for  the  estimation  of  cyanide  and  thiocyanate. 

For  this  purpose,  10  c.c.  of  a  solution  containing  10%  of  a  mixture 
of  equal  parts  of  ferrous  and  ferric  sulphates  are  added,  followed  by 
jjotashium  hydroxide  solution  sufficient  to  precipitate  a  considerable 
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proportion  of  the  iron  in  solution.  After  about  an  hour,  the  contents 
of  the  flask  are  acidified  by  addition  of  sulphuric  acid,  heated  on  the 
water-bath  for  a  quarter  of  an  hour,  and  left  for  somis  hours.  The 
reddish-coloured  solution  is  then  decanted  off,  and  the  Prussian-blue 
sepaiated  by  filtration  through  a  small,  tine-grained  tilter-paper.  The 
proportion  of  cyanide  in  the  precipitate  is  now  estimated  by  Feld's 
method,  which  consists  in  converting  the  complex  cyanide  into  mercuric 
cyanide  by  heating  with  an  alkaline  solution  of  magnesium  and 
mercuric  chlorides. 

For  the  estimation  of  the  thiocyanate,  the  decanted  solution  and 
the  wash  liquors  are  combined,  made  up  to  a  definite  volume,  and 
the  colour  of  the  solution  compared  with  that  of  a  similar  solution 
containing  a  known  quantity  of  thiocyanate. 

Actual  experimental  results  are  recorded,  according  to  which  the 
average  amount  of  cyanogen  is  0"093  gram,  and  that  of  thiocyanogen 
0-]89  gram,  per  cubic  metre  of  gas.  H.  M.  D. 

Estimation  of  Cyanamide,  Dicyanodiamide,  and  Carbamide  in 
Calcium  Cyanamide  (Kalkstickstoff).  Nikodem  Cako  [with  B. 
Schuck]  (Zei/sc/t.  angev).  Chem.,  1910,23,2407 — 2411). — See  this  vol., 
i,  119. 

Tests  for  Cocaine  and  Certain  other  Anaesthetics.  Ernest 
H.  Hankin  {Analyst,  1911,  35,  2 — 6). — The  permanganate  test  for 
cocaine  is  extremely  sensitive  if  the  cocaine  is  dissolved  in  alum 
solution  and  the  permanganate  is  used  in  the  form  of  a  dried  film  ;  the 
test  readily  distinguishes  between  cocaine  and  certain  cocaine  sub- 
stitutes. Of  these  .substitutes,  alypine,  tropacocaine,  and  scopolamine 
form  crystalline  permanganates  which  can  easily  be  distinguished  from 
each  other  and  from  cocaine  permanganate.  /3-Eucaine,  stovaine, 
novocaine,  holocaine,  and  nirvane  do  not  form  crystalline  per- 
manganates, but  bromine-water  furnishes  a  means  of  distinguishing 
them.  With  bromine-water,  cocaine,  scopolamine,  stovaine,  and  novo- 
caine give  a  yellow  precipitate  which  dissolves  on  heating  ;  yS-eucaine 
yields  a  precipitate  which  dissolves  on  warming,  but  is  re-preci^jitated  on 
boiling  the  solution.  Nirvane  also  gives  a  yellow  precipitate,  .soluble 
on  heating  the  solution  ;  the  liquid  acquires  a  red  colour.  Holocaine 
yields  a  yellow  precipitate  with  bromine-water;  when  the  mixture  is 
boiled,  the  precipitate  dissolves,  and  a  pinkish-white  opalescence  is 
produced  in  the  liquid.  W.  P.  S. 

New  Reaction  of  Cupreine.  Georges  DENicfes  {Compt.  rend., 
1910,  151,  1354—1355.  Compare  this  vol.,  ii,  79).— Ten  c.c.  of 
a  solution  of  a  cupreine  salt  (about  0*2%)  is  mixed  with  1  c.c.  of 
ammonia  and  1  c.c.  of  1  vol.  hydrogen  peroxide.  After  shaking, 
O'l  c.c.  of  copper  sulphate  solution,  containing  3 — 4%  of  the  crystalline 
salt,  is  added,  and  the  mixture  again  shaken.  The  liquid  becomes 
green,  and  shows  greenish-blue  particles  in  suspension ;  an  absorption 
band  is  visible  in  the  infra-red.  On  the  addition  of  an  equal  volume 
of  alcohol  to  the  solution,  it  changes  to  deep  emerald-green.  The 
reaction  is  visible  in  solutions  considerably  more  dilute  than  the  one 
mentioned.  W.  O.  W. 
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Estimation  of  Morphine.  Kudolf  Gottlieb  and  0.  Steppuhn 
{Arch.  exp.  Path.  Fharm.,  1910,  64,  54—66.  Compare  Abstr.,  1910, 
ii,  558). — Eiibsamen's  method  is  defended,  and  details  given  of  the 
method  and  of  the  sources  of  error  and  how  to  avoid  them.     W.  D.  H. 

Estimation  of  Nicotine  in  Concentrated  Tobacco  Juice. 
Johannes  Schroder  {Chem.  Zeit.,  1911,  35,  30). — Very  varying 
results  are  obtained  by  the  processes  which  have  been  proposed  by 
different  workers  (Kissling,  Heut,  Keller,  Biel,  Schloesing,  T6th,  etc.) 
for  the  estimation  of  nicotine  in  tobacco,  although  fairly  concordant 
figures  are  yielded  by  each  particular  method.  The  discrepancy  is 
particularly  marked  in  the  case  of  products  containing  considerable 
quantities  of  nicotine,  such,  for  instance,  as  the  concentrated  tobacco 
extracts  which  are  used  as  insecticides.  The  method  described  by 
Toth  has  been  recommended  as  being  trustworthy  for  technical 
purposes,  but  the  author  points  out  that  the  results  obtained  for 
one  sample  may  vary  by  as  much  as  20%  of  the  quantity  of  nicotine 
actually  present.  He  considers  that  the  subject  needs  further 
investigation.  W.  P.  S. 

Volumetric  Estimation  of  Phenolphthalein,  V.  Zotier  {Bull. 
Soc.  chim.,  1910,  [iv],  7,  993— 995).— A  weighed  quantity  of  the 
material  containingphenolphthalein  is  triturated  with  sodium  hydroxide, 
free  from  carbonate  and  mixed  with  a  few  c.c.  of  water,  and  the  solution 
made  up  to  50  c.c.  and  filtered.  To  25  c.c.  of  the  filtrate,  dilute  hydro- 
chloric acid  is  added  until  phenolphthalein  begins  to  be  precipitated, 
any  precipitate  formed  being  then  just  re  dissolved  by  a  drop  or  two 
of  iV/10-sodium  hydroxide.  iV/ 10- Sulphuric  acid  is  then  added  until 
the  red  colour  disappears,  the  liquid  being  vigorously  shaken  after  each 
addition  of  acid.  If  n  be  the  quantity  in  c.c,  of  iV/10-acid  added,  and 
V  the  volume  of  the  liquid  after  titration,  the  quantity  in  centigrams 
of  phenolphthalein  in  the  material  used  is  given  by  the  formula  : 
2[l-59n-f-(r-n)0-0092].  It  is  convenient  to  use  the  second  25  c.c. 
of  filtrate  as  a  control.  T.  A.  H. 

Estimation  of  the  Tannin  in  Tanning  Liquids  by  means  of 
the  Zeiss  Immersion  Refractometer.  Pjetro  Falciola  and  M. 
CoHRiDi  {Gazzetta,  1910,  40,  ii,  229— 236).— The  change  of  refractive 
index  caused  by  removal  of  the  tanning  substance  from  the  solutions 
is  compared  with  the  weight  of  tanning  substance  precipitated,  and  in 
this  way  the  amount  of  the  latter  corresponding  with  one-scale 
division  of  the  refractometer  is  ascertained.  The  results  agree 
fairly  closely  with  those  of  Zwick  {Chem.  Zeit.,  1908,  32,  405)  and 
Sager  {Collegium,  1909,  146),  and  indicate  that  the  refiactometric 
equivalents  for  tanning  substances  of  different  origins  do  not  differ 
more  than  those  for  different  samples  of  the  same  origin,  so  that  it 
would  not  seem  possible  to  identify  the  source  of  a  given  extract  by 
this  means,  as  was  suggested  by  Zwick.  R.  V.  S. 

Estimation  of  the  Amide  Nitrogen  in  Proteins.  W.  Denis 
(/.  Biol.  Chem.,  1910,  8,  427—435) Folin's  method  for  the  estima- 
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tion  of  ammonia  in  urine  can  also  be  used  with  good  results  for  the 
estimation  of  ammonia  in  the  cleavage  products  of  proteins  ;  amino- 
acids  are  not  aifected.  W.  D.  H. 

Method  for  the  Estimation  of  the  Aliphatic  Amino-group. 
Application  to  the  Chemistry  of  the  Proteins,  Urine,  and 
Enzymes.  Donald  D.  van  Slyke  {Ber.,  1910,  43,  3170—3181).— 
The  apparatus  described,  in  which  the  principle  of  Sachs  and  Kormann 
is  adopted,  allows  of  the  determination  of  aliphatic  amino-groups 
within  a  few  minutes,  with  an  accuracy  of  ±  1/20  mg.  of  nitrogen. 
A  flask  containing  35 — 37  c.c.  is  nearly  filled  with  a  mixture  of 
sodium  nitrite  and  acetic  acid,  and  closed  with  a  cork  through  which 
pass  capillary  tubes  closed  by  stopcocks  connecting  with  a  gas  burette, 
a  tube  containing  the  amino-acid  solution,  and  a  tube  containing  water. 
The  air  is  entirely  displaced  from  the  flask  by  nitric  oxide,  and  about 
20  c.c.  of  solution  are  driven  back  into  the  tube  containing  water  by 
the  pressure  of  the  gas  formed.  The  flask  is  then  connected  to  the 
burette,  and  the  amino-acid  run  in.  Nitrogen  is  evolved,  and  passes 
together  with  much  nitric  oxide  into  the  burette.  After  about  five 
minutes,  all  the  gas  is  expelled  from  the  flask  by  running  in  water,  and 
the  mixture  of  gases  collected  is  passed  into  an  absorption  pipette 
containing  alkaline  potassium  permanganate.  The  residual  nitrogen 
is  measured.  A  few  drops  of  amyl  alcohol  are  introduced  when  protein 
solutions,  which  are  inclined  to  froth,  are  analysed. 

The  simple  amino-acids  give  up  all  their  nitrogen.  Arginine,  histi- 
dine,  and  tryptophan  give  up  one  molecule  of  nitrogen.  In  leucyl- 
leucine  the  peptide  amino-group  does  not  react ;  this  group  is 
partly  active  in  glycylglycine.  Cytosine  and  guanine  react  only 
slowly  with  the  primary  aminc-groups.  Proline  and  oxyproline  do 
not  react. 

By  determining  the  total  and  amine  nitrogen  in  an  impure  proline 
fraction,  the  amount  of  this  present  is  accurately  obtained ;  thus 
casein  contains  6*7%  proline. 

It  is  possible  almost  completely  to  analyse  a  protein,  even  when 
only  small  amounts  are  available,  by  hydrolysis  and  determination  of 
the  nitrogen  as  ammonia,  melanine  nitrogen,  total  and  total  amino- 
nitrogen,  and  also  of  the  total  and  amino-nitrogen  in  the  phospho- 
tungstic  acid  precipitate  and  filtrate.  The  method  is  applicable  to 
urine  after  removal  of  the  carbamide  and  ammonia;  15  to  2  5%  of  the 
total  nitrogen  is  urine  in  amino-nitrogen. 

By  taking  proofs  from  time  to  time,  it  is  possible  to  follow  the  course 
of  protein  hydrolysis  by  trypsin  or  by  sodium  hydroxide.  The  amino- 
acid  citrogen  increases  as  hydrolysis  proceeds.  £.  F.  A.    • 
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Character  of  the  Double  Refraction  of  Liquid  Crystals. 
Daniel  Vorlander  and  M.  E.  Huth  [ZeAtsch.  physikal.  Chem.,  1911, 
75,  641—650.  Compare  Abstr.,  1908,  ii,  88).— Further  evidence  has 
been  obtained  of  the  rule  already  enunciated,  that  all  liquid  crystals 
are  optically  uniaxial.  Pleochroism,  surface  colours,  and  iridescence  of 
liquid  crystals  are  only  observed  with  substances  showing  circular 
polarisation,  but  crystals  showinu;  no  pleochroifem  or  play  of  colours  may 
be  optically  active.  All  liquid  crystals  showing  pleochroism  and 
iridescence  show  negative  double  refraction ;  all  other  crystals  show 
positive  double  refraction.  The  latter  rule  also  applies  to  crystals 
which  exist  in  more  than  one  liquid-crystalline  phase.  In  such  a  case, 
the  region  of  the  phases  showing  pleochroism  and  iridescence  occurs 
regularly  between  those  of  the  amorphous  liquid  and  of  the  colourless, 
crystalline  liquid.  G.  S. 

The  Variation  of  the  Refractive  Index  with  the  Tempera- 
ture in  the  Ultra-red  Region  for  Rock  Salt,  Sylvine,  and 
Fluorite.  Erik  Ziebreich  {Ber.  Deut.  physikal.  Ges.,  1911,  13, 
1 — 18). — Measurements  of  the  variation  of  the  refractive  index  with 
the  temperature  have  been  made  for  wave-lengths  extending  to 
A  =  6'5yu,  in  the  case  of  fluorite  and  to  X  =  9/x  and  2iju,  for  rock  salt  and 
sylvine.  The  temperature-coefficients  are  negative,  a  result  which  is 
identical  with  that  obtained  for  rays  of  the  visible  spectrum.  In  con- 
trast with  the  behaviour  of  visible  rays,  the  temperature-coefficient  for 
the  ultra-red  rays  diminishes  as  the  wave-length  increases.  This 
difference  is  attributed  to  a  shift  of  the  region  of  absorption  in  the 
direction  of  greater  wave-lengths  as  the  temperature  is  raised. 

H.  M.  D. 

Structure  of  Liquids  with  Conical  Focal  Lines.  Georges 
Friedel  and  F.  Grandjean  (Compt.  rend.,  1911,  152,  322 — 325. 
Compare  Abstr.,  1910,  ii,  809,  1018). — Contrary  to  the  view  upheld  in 
a  previous  paper,  the  author  now  agrees  with  Mauguin  (Compt.  rend., 
1910,  51,  1141)  that  liquids  such  as  azoxyphenetole  are  doubly  refrac- 
tive throughout  their  whole  mass  and  optically  homogeneous.  This  is 
not  evident  from  the  appearance  of  a  film  of  the  substance  in  polarised 
light,  unless  the  utmost  precautions  are  taken  to  ensure  the  purity 
of  the  compound,  the  cleanliness  of  the  glass  plates  between  which 
it  is  viewed,  and  their  freedom  from  relative  movement.  The  geometri- 
cal nature  of  the  phenomena  observed  when  these  precautions  are 
taken  is  discussed.  W.  O.  W. 

Optical  Dispersion  :  An  Analysis  of  its  Actual  Dependence 
on  Physical  Conditions.  T.  H.  Havelock  {Proc.  Hoy.  Soc,  1911, 
^,84,  492 — 523). — The  effect  of  the  physical  state  of  a  medium  on  its 
optical  dispersion  can  be  represented  by  means  of  two  variables,  one  of 
which  is  the  density  (p),  and  the  other  a  factor  (o-)  which  expresses 
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the  effect  of  surrounding  molecules.  For  two  different  states  of 
aggregation  of  the  same  substance,  it  is  found  that  the  difference, 
Piling  -  1)  -  pili^i"  -  1)  =  Pio^g  -  p^o-^,  is  independent  of  the  wave-length 
of  the  rays  passing  through  the  substance,  and  is  a  function  only  of 
physical  conditions,  such  as  pressure,  temperature,  and  density. 
Experimental  data  for  gases  and  liquids  are  shown  to  be  in  satisfactory 
agreement  with  this  deduction.  By  assigning  a  zero  value  to  a-  in  the 
case  of  a  gas  at  0°  and  760  mm.,  numerical  values  can  be  obtained 
which  express  the  effect  of  the  molecular  aggregation  in  different 
states.  Anomalies  in  the  refractivity  are  to  be  ascribed,  in  part,  to 
variations  in  the  magnitude  of  the  factor  a.  H.  M.  D. 

The  Doppler  Spectrum  of  the  Hydrogen  Canal  Rays. 
E.  Gehrcke  and  0.  Reichenheim  {Ber.  Deut.  physikal.  Ges.,  1911,  13, 
111 — 118.) — The  Doppler  effect  exhibited  by  the  line  H^g  in  the  canal- 
ray  spectrum  of  hydrogen  has  been  investigated.  For  a  given  fall  of 
the  cathode  potential,  the  distribution  of  intensity  in  the  Doppler 
spectrum  is  dependent  on  the  size  of  the  cathode.  With  a  cathode  of 
1'5  mm.  diameter,  the  intensity  of  the  two  Doppler  lines  is  approxi- 
mately the  same  when  the  cathode  fall  amounts  to  730 — 800  volts. 
The  sharpness  of  the  Doppler  lines  increases  as  the  pressure  of  the 
hydrogen  in  the  discharge  tube  diminishes.  From  the  observations 
at  higher  pressures  it  is  found  that  the  wave-lengths  of  the  Doppler 
lines  do  not  correspond  with  velocities  of  particles  in  the  ratio  of 
J 2  :  1,  and  this  is  considered  to  be  irreconcilable  with  the  hypothesis 
that  the  lines  are  due  to  hydrogen  atoms  and  hydrogen  molecules 
respectively  under  the  influence  of  the  same  driving  force.    H.  M.  D. 

Normals  from  the  Arc  Spectrum  of  Ion  in  the  International 
System.  Heinrich  Kayser  {Zeitsch.  wiss.  Photochem.,  1911,  9, 
173 — 185). — To  supplement  the  determinations  of  the  normal  lines  of 
the  second  order,  measurements  have  been  made  of  further  lines  in 
the  arc  spectrum  of  iron  of  wave-lengths  differing  by  5 — 10  A. 
These  normal  lines  of  the  third  order  were  obtained  by  means  of  a 
concave  grating  having  20,000  lines  to  the  inch,  and  a  radius  of 
curvature  of  6*5  metres.  The  measurements  extend  from  A  =  4120  to 
A.  =  6495.  The  recorded  wave-lengths  were  obtained  by  an  interpolation 
method  in  which  the  data  for  several  pairs  of  adjacent  secondary  normal 
lines  were  made  use  of,  and  the  several  interpolated  values  were  then 
combined  to  give  a  mean  value. 

On  comparison  of  the  differences  between  the  corresponding  wave- 
length numbers  in  Rowland's  and  the  international  system,  it  is 
found  these  increase  from  about  0'16  at  A  =  4100  to  about  0'21  at 
X  =  6500.  H.  M.  D. 

Absorption  Spectra  of  Certain  Salts  of  Cobalt,  Erbium, 
Neodymium,  and  Uranium  as  Affected  by  Temperature  and 
by  Chemical  Reagents.  I.  and  II.  Harry  C.  Jones  and  W.  W. 
Strong  {Amer.  Chtm.  J.,  1911,  45,  1—36,  113— 159).— The  work  of 
Jones  and  Anderson  (Abstr.,  1909,  ii,  359)  on  the  absorption  spectra 
of  cobalt,  erbium,  and  neodymium  salts  has  been  continued. 

I.  Solutions  of  cobalt  chloride  and  bromide  in  glycerol  do  not  give 
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any  of  the  fine  red  cobalt  bands.  A  rise  of  temperature  of  the  more 
concentrated  solutions  causes  the  yellow  absorption  band  at  A  5100  to 
widen,  so  as  finally  to  absorb  all  the  red,  and  thus  cause  the  solution  to 
appear  blue.  Concentrated  aqueous  solutions  of  cobalt  chloride  show 
an  enormous  increase  in  the  absorption  with  rise  of  temperature  ; 
this  increase  takes  place  at  lower  temperatures  as  the  concentration  is 
increased.  In  the  case  of  the  more  dilute  solutions,  the  widening  of 
the  absorption  with  rise  of  temperatui'e  is  quite  symmetrical.  The 
effect  of  a  rise  of  temperature  on  the  absorption  of  cobalt  nitrate  or 
sulphate  is  very  small  as  compared  with  its  effect  on  the  chloride. 
The  presence  of  calcium  or  aluminium  chloride  in  aqueous  solutions  of 
cobalt  chloride  increases  the  effect  of  temperature  on  the  absorption, 
and  causes  the  red  absorption  to  take  place  in  more  dilute  solutions. 
The  temperature  at  which  the  absorption  in  the  red  inci-eases  so 
greatly  is  termed  the  "  critical  colour  temperature,"  and  seems  to  depend 
on  the  existence  of  some  solvate  or  peculiar  condition  of  the  cobalt 
molecule;  it  is  much  higher  in  water  and  glycerol  than  in  other 
solvents. 

A  review  is  given  of  Becquerel's  investigations  of  the  effect  of  low 
temperatures  and  magnetic  fields  on  the  absorption  spectra  of  erbium 
and  neodymium. 

The  absorption  in  solutions  of  erbium  chloride  in  glycerol  is  very 
similar  to  that  in  aqueous  solutions,  but  the  bands,  in  general,  are 
shifted  towards  the  red,  and  most  of  them  are  of  greater  wave-length 
than  those  of  aqueous  solutions.  A  rise  of  temperature  from  15°  to 
200°  produces  no  appreciable  change  in  wave-length,  but  at  the  higher 
temperature  the  bands  are  much  less  distinct  "and  considerably  weaker. 
An  examination  of  the  spectra  of  aqueous  solutions  of  erbium  nitrate 
has  shown  that  the  NO.^  group  does  not  exert  a  hypsochromous  effect 
such  as  has  been  found  for  the  uranyl  bands. 

It  has  been  found  that  Beer's  law  holds  for  solutions  of  neodymium 
salts  in  glycerol,  except  in  the  case  of  the  more  dilute  solutions,  which 
show  greater  general  absorption  in  the  ultra-violet.  A  rise  of  tempera- 
ture of  a  solution  of  neodymium  chloride  in  glycerol  effect*!  scarcely  any 
noticeable  shift  in  the  bands.  The  presence  of  calcium  chloride  causes 
the  temperature  shift  of  the  bands  to  be  increased,  but  the  effect  is 
not  so  great  as  in  aqueous  solutions.  The  absorption  spectra  of 
neodymium  chloride  in  glycerol  are  very  similar  to  those  of  aqueous 
solutions.  The  "  glycerol  "  bands  closely  resemble  the  "  water  "  bands, 
but  are  all  of  slightly  greater  wave-length.  The  presence  of  free 
nitric  acid  in  aqueous  solutions  of  the  nitrate  causes  the  bands  to 
become  much  broader  and  more  diffuse  than  those  of  the  neutral  salt. 
A  study  has  been  made  of  the  effect  of  nitric  acid,  hydrobromic  acid, 
and  hydrochloric  acid  on  neodymium  acetate  solutions,  and  of  hydro- 
chloric acid  on  neodymium  citrate  solutions.  The  spectra  indicate 
that  in  some  of  these  reactions  there  probably  exist  several  systems 
or  compounds  between  the  acetate  and  the  salt  of  the  acid  added. 

An  investigation  of  concentrated  solutions  of  erbium  and  neodymium 
salts  and  of  the  salts  themselves  has  shown  that  the  spectra  are 
entirely  different  for  the  different  salts.  It  has  also  been  found  that 
the  absorption  of  different  salts  in  the  same  solvent  is  very  similar, 
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which   indicates  that   the   solvent  plays  an   important   part   in   the 
absorption  of  light. 

II.  It  is  unusual  for  the  absorption  spectra  of  solutions  of  salts  to 
show  much,  if  any,  influence  of  the  acid  radicle,  but  an  exception  exists 
in  the  case  of  aqueous  sohitions  of  uranium  salts,  the  uranyl  nitrate 
bands  being  all  of  shorter  wave-length  than  those  of  other  uranyl  salts. 

The  absorption  spectra  of  the  uranyl  salts  have  been  photographed 
over  a  wide  range  of  concentration,  and  the  results  show  that  the  wave- 
lengths of  the  bands  do  not  depend  on  the  concentration. 

Experiments  have  been  made  on  the  influence  of  nitric  acid  on 
the  absorption  spectra  of  uranyl  nitrate,  of  sulphuric  acid  on  those  of 
the  sulphate,  of  acetic  acid  on  those  of  the  acetate,  and  of  hydrochloric 
acid,  calcium  chloride  or  aluminium  chloride  on  those  of  the  chloride. 
In  general,  the  presence  of  these  reagents  causes  the  uranyl  bands 
to  become  more  intense,  and,  in  some  cases,  narrower.  The  action  of 
all  the  reagents,  except  nitric  acid,  is  to  cause  the  uranyl  bands  to  be 
shifted  towards  the  red.  Nitric  acid,  however,  causes  a  considerable 
shift  towards  the  violet.  Similar  effects  are  produced  on  the  bands 
of  the  corresponding  uranous  salts.  These  effects  are  probably  due  to 
the  formation  of  aggregates. 

A  study  has  also  been  made  of  the  effect  of  gradually  adding 
sulphuric  or  hydrochloric  acid  to  uranyl  nitrate,  and  it  has  been  found 
that  the  spectra  change  gradually  as  one  salt  is  transformed  into  the 
other  (compare  Abstr.,  1910,  ii,  247). 

It  has  been  shown  previously  (Abstr.,  1909,  ii,  360)  that  the 
spectrum  of  any  one  salt  often  varies  greatly  with  different  solvents. 
Uranous  salts  have  been  found  to  show  very  characteristic  bands  in 
water,  methyl  and  ethyl  alcohols,  acetone,  and  glycerol.  In  mixtures 
of  two  solvents,  both  sets  of  solvent  bands  appear,  the  intensity  of  any 
solvent  band  being  a  function  of  the  relative  amouuts  of  the  solvents 
present. 

A  rise  of  tempei'ature  causes  the  general  absorption  of  an  aqueous 
solution  of  any  salt  to  increase,  and  also  causes  the  bands  to  become 
wider  and  more  intense.  The  uranyl  chloride  bands  are  shifted 
towards  the  red  as  the  temperature  increases,  but  those  of  uranyl 
nitrate  do  not  appear  to  shift.  Uranyl  nitrate,  dissolved  in  concentrated 
nitric  acid,  however,  shows  a  considerable  shift.  The  bands  of  uranyl 
acetate  and  sulphate  are  only  slightly  shifted. 

It  is  pointed  out  that  the  results  of  this  investigation  furnish 
additional  evidence  that  ions  and  certain  molecules  combine  to  some 
extent  with  the  solvent.  These  so-called  solvates  have  very  different 
compositions  and  absorption  spectra,  depending  on  the  solvent  employed 
for  the  solution  of  a  particular  salt. 

The  paper  concludes  with  a  discussion  of  the  bearing  of  the  solvate 
hypothesis  on  the  theory  of  electrolytic  dissociation  (compare  Abstr., 
1909,  ii,  221  ;  and  Zeitsch.  physikal.  Chem.,  1910,  74,  325).  A  biblio- 
graphy of  the  work  of  Jones  and  others  on  this  subject  is  appended. 

E.  G. 


Selective  Oxidation.    XXXIII.     Habry  C.  Jones  and  W.  W. 
Strong  lAmer.  Chem.  J.,  1911,  45,  36 — 38). — The  absorption  spectrum 
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of  a  solution  of  uranous  bromide  in  a  mixture  of  methyl  alcohol  and 
water  shows  two  well-defined  sets  of  bands,  the  "  methyl  alcohol 
bands "  and  the  "  water  bands."  On  adding  a  small  quantity  of 
potassium  perchlorate  to  such  a  solution,  the  uranous  "  water  bands  " 
disappear,  whilst  the  "  meth}'^!  alcohol  bands "  remain,  thus  showing 
that  the  portion  of  the  uranous  salt  combined  with  the  water  has  been 
oxidised,  whilst  that  combined  with  the  methyl  alcohol  has  not  under- 
gone any  change.  Calcium  nitrate  produces  the  same  effect,  but 
hydrogen  peroxide  oxidises  both  the  "  hydrated  "  and  "  alcoholated  " 
uranous  bromide  to  the  uranyl  state.  Similar  results  are  obtained 
with  uranous  chloride.  E.  G. 

The  Destruction  of  the  Fluorescence  of  Iodine  and  Bromine 
Vapour  by  other  Gases.  Robekt  W.  Wood  (Ber.  Deut.  phynhal. 
Ges.,  1911, 13, 1'2—11  *). — The  intensity  of  the  fluorescent  light  which 
is  emitted  by  iodine  vapour  when  subjected  to  sunlight  decreases 
when  foreign  gases  are  admixed  with  the  vapour.  From  a  series 
of  comparative  measurements  it  has  been  found  that  the  fluorescence 
is  diminished  in  the  ratio  5  "3  to  1  by  ethyl  ether,  carbon  dioxide,  air, 
and  hydrogen  when  the  pressures  of  the  admixed  gases  are  respectively 
3,  7,  11*5,  and  24  mm.  The  influence  of  the  foreign  gas  increases 
with  its  molecular  weight,  but  there  is  no  simple  connexion  between 
the  two  quantities. 

In  the  absence  of  traces  of  foreign  gases,  the  intensity  of  the 
fluorescence  of  iodine  increases  in  a  linear  manner  with  the  tempera- 
ture between  -  20°  and  +  20°  At  30°  the  intensity  is  the  same  as  at 
20°,  but  diminishes  with  further  rise  of  temperature.  It  is  probable 
that  at  the  higher  temperatures  the  increase  in  the  fluorescence  is 
more  than  counterbalanced  by  the  increased  absorption. 

Some  experiments  with  bromine  vapour  show  that  this  can  be  made 
to  fluoresce  if  the  tube  containing  it  is  cooled  by  means  of  solid  carbon 
dioxide.  This  indicates  that  the  density  of  the  vapour  must  be  reduced 
below  a  certain  value  before  the  molecules  of  the  vapour  show  fluorescent 
effects.  H.  M.  D. 

The  Influence  on  the  Fluorescence  of  Iodine  and  Mercury 
Vapour  of  Gases  with  Dififerent  AflQnities  for  Elec  rons. 
J.  Franck  and  Kobert  W.  Wood  {Ber.  Deut.  physikal.  Ges.,  1911, 
13,  78 — 83  t). — The  effect  of  varying  quantities  of  helium,  argon, 
nitrogen,  oxygen,  and  chlorine  on  the  intensity  of  the  fluorescence  of 
iodine  vapour  has  been  examined.  On  comparing  the  results  with 
those  obtained  in  presence  of  hydrogen,  air,  carbon  dioxide,  and 
ethyl  ether  (see  preceding  abstract),  it  is  found  that  the  reduction 
in  the  intensity  of  the  fluorescence  for  a  given  pressure  of  the  admixed 
gas  increases  as  the  electro-negative  character  becomes  more  pro- 
nounced. The  inert  gases  are  least  active,  whilst  chlorine  is  the  most 
effective.  Preliminary  experiments  with  mercury  vapour  in  presence 
of  helium  and  oxygen  have  given  similar  lesults.  In  presence  of 
oxygen  at  a  pressure  of  3  mm.,  mercury  cannot  be  made  to  fluoresce, 

*  and  Phil.  Mag.,  1911,  [vi],  21,  309—313. 
t  and  Phil.  Mag.,  19U,  [vi],  21,  314—318. 
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whereas  helium  at  a  pressure  of  one  atmosphere  is  apparently  without 
influence. 

These  observations  are  connected  with  the  fact  that  the  pressures  at 
which  fluorescence  can  be  excited  in  the  case  of  mercury,  iodine,  and 
bromine  are  very  different.  The  optimum  pressure  for  mercury 
amounts  to  several  atmospheres  ;  for  iodine  it  is  02  mm.,  and  for 
bromine  it  is  very  small.  The  fall  in  pressure  with  increase  in 
the  electro-negative  character  of  the  vapour  is  supposed  to  be  due 
to  the  increasing  influence  of  the  vibi-ating  molecules  on  one  another. 

H.  M.  D. 

The  Transformation  of  the  Resonance  Spectrum  of 
Fluorescing  Iodine  into  a  Banded  Spectrum  by  Addition 
of  Helium.  Egbert  W.  Wood  and  J.  Franck  (Ber.  Deut.  physihd. 
Ges.,  1911,  13,  84—87;  also  Phil.  Mag.,  1911,  [vi],  21,  265—268. 
Compare  preceding  abstracts). — Spectroscopic  examination  of  the 
fluorescent  light  emitted  by  iodine  vapour  exposed  to  the  green 
mercury  line  has  shown  that  the  presence  of  helium  at  a  pressure 
of  2  mm.  of  mercury  causes  a  marked  change  in  the  spectrum.  The 
series  of  lines  which  are  observed  in  pure  iodine  vapour  are  greatly 
diminished  in  intensity,  and  this  change  is  accompanied  by  the 
appearance  of  a  banded  spectrum.  This  spectrum  appears  to  be 
identical  with  that  which  is  obtained  when  the  iodine  vapour  (without 
helium)  is  excited  by  means  of  white  light.  When  the  pressure 
of  the  helium  is  raised  to  10  mm.,  the  series  of  resonance  lines  can 
no  longer  be  observed.  When  the  helium  is  replaced  by  chlorine, 
there  is  no  trace  of  this  banded  spectrum. 

In  explanation  of  these  observations  it  is  supposed  that  impacts  of 
iodine  molecules  with  molecules  of  helium  set  up  vibrations  in  all  the 
contained  systems  of  electrons,  the  energy  of  the  original  vibrating 
systems  being  thereby  diminished.  The  change  in  the  colour  of  the 
fluorescence  from  green  to  red  when  increasing  quantities  of  helium 
are  admixed  with  the  iodine  vapour  is  consistent  with  this  hypothesis. 
The  absence  of  the  banded  spectrum  in  presence  of  chlorine  is  due 
to  the  damping  effect  of  the  strongly  electro-negative  molecules. 

H  M.  D. 

Photolysis  of  Acids  with  a  Complex  Grouping  by  Ultra- 
violet Light.  Action  of  Uranium  Salts  as  Luminous 
Catalysts.  Daniel  Berthelot  and  Henry  Gaudechon  {Compt. 
rend.,  1911,  152,  262—265.  Compare  Abstr.,  1910,  i,  349,  543; 
ii,  564,  606,  813,  814). — Dibasic  acids  in  the  solid  state  or  in  aqueous 
solution  lose  carbon  dioxide  on  exposure  to  ultra-violet  light,  and  form 
monobasic  acids,  which,  on  prolonged  exposure,  undergo  further  decom- 
position as  previously  indicated.  Maleic  and  fumaric  acids  give  a 
mixture  of  carbon  monoxide  and  dioxide.  Pyruvic  acid  is  decomposed 
in  the  same  way  as  by  heat,  but  Isevulic  acid  behaves  differently, 
yielding  carbon  dioxide,  carbon  monoxide,  and  gaseous  hydrocarbons. 
Lactic  acid  forms  mainly  carbon  dioxide,  with  carbon  monoxide, 
hydrogen,  and  methane. 

The  action  of  the  rays  on  the  foregoing  substances  is  accelerated  by 
the  presence  of  uranium  salts,  which  act  as  catalysts.    Other  fluorescent 
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substances,  such  as  thorium  sulphate  or  eosin,  are  without  action. 
The  presence  of  fluorescent  substances  diminishes  the  decomposition  of 
simple  compounds,  such  as  alcohol  or  acetaldehyde.  W.  O.  W. 

The  Re-combination  of  Ions  Produced  in  Gases  by  a-Rays. 
M.  Moulin  {Le  Radium,  1910,  7,  350 — 354). — Curves  are  given 
showing  the  relation  between  the  ionisation  current  and  voltage  for 
carbon  dioxide,  air,  and  hydrogen  ionised  by  the  a-rays  of  polonium 
when  the  electric  field  acts  in  the  direction  of,  at  right  angles  to,  and 
at  45°  to,  the  path  of  the  rays  through  the  gas.  It  is  possible  to  pre- 
dict the  form  of  saturation  curve  for  different  inclinations  of  the 
electric  field  to  the  trajectories  of  the  rays  by  supposing  that  only  the 
component  of  the  field  perpendicular  to  the  trajectories  acts.  This 
would  not  be  the  case  if  the  phenomenon  of  lack  of  saturation  with 
a-ray  ionisation  were  due  to  initial  re-combination  of  ions  produced 
from  the  same  molecule,  but  is  well  explained  on  the  view  that  the 
ions  are  formed  in  columns  along  the  trajectory  of  the  rays,  and  are 
not  uniformly  distributed  throughout  the  volume  of  the  gas. 

F.  S. 

The  Different  Influences  of  a-,  /?-,  and  y-Rays  on  the  Colours 
of  Solid  Substances.  Cornelio  Doelter  and  Heinrich  Sirk 
(Monatsh.,  1910,  31,  1057 — 1066). — Rock  salt,  quartz,  fluorspar,  and 
barytes  were  exposed  for  four  months  to  the  a-rays  of  polonium 
deposited  on  a  platinium  foil.  Only  the  first-named  showed  coloration, 
which  was  brownish,  and  extended  only  some  hundredths  of  a 
millimetre  into  the  material.  A  glass  vessel  in  which  a  radium  pre- 
paration had  been  kept  showed,  in  addition  to  the  brown  coloration 
throughout  due  to  )8-rays,  an  intense  surface  coloration  due  to  a-rays. 
Glass  cubes  exposed  to  the  /3-  and  y-rays  of  radium  showed  an  intense 
dark  brown  coloration,  diminishing  with  depth,  due  to  /3-rays,  and  a 
much  lighter  uniform  yellowish-brown  coloration  beyond,  due  to  the 
y-rays. 

A  cylinder  of  salmon-red  gold-ruby-glass,  covered  on  all  sides  but 
one  with  5  mm.  thickness  of  tin  foil  and  exposed  to  two  radium  pre- 
parations consisting  of  I'O  and  0*5  gram  of  radium  chloride,  one  acting 
directly  and  the  other  through  the  foil,  showed  after  twenty-three  days 
a  uniform  orange-brown  colour,  showing  that  the  /8-rays  were  without 
action  in  this  case. 

A  clear  rock-crystal  after  exposure  to  the  rays  showed  a  remarkable 
distribution  of  colour,  reminiscent  of  what  is  often  seen  in  natural 
amethysts,  consisting  of  lighter  and  darker  shades  of  colour  parallel 
to  the  hexagonal  contour.  From  the  centre  extended  three  rhomb- 
shaped  streaks  parallel  to  the  crystal  axes.  The  darker  streaks 
were  all  dichioic.  There  was  no  alteration  of  the  rotatory  power  or 
of  the  interference  figure  of  the  crystal.  Coloured  zircons  are  coloured 
more  deeply,  and  those  rendered  colourless  by  heating  are  re-coloured  by 
the  rays.  Solutions  of  barium  and  calcium  chloride  were  not  coloured 
by  thirty  days'  exposure  to  the  rays  from  0  5  gram  of  radium  chloride, 
but  those  of  mercuric  chloride,  potassium  chloride,  and  sodium  sulphate 
showed  respectively  faint  yellowish,  milky-blue,  and  yellow  coloration, 
as  is  the  case  for  the  solid  salts.  F.  S. 
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Scattering   During   Radioactive    Recoil.     Walter  Makower 

and  Sydney  Kuss  {Mem.  Manchester  Phil.  Soc,  1910,  65,  No.  2,  1 — 4). 
— In  experiments  on  the  recoil  in  a  vacuum  of  radium-^  from  a  wire 
coated  with  radium-^,  surfaces  out  of  the  direct  line-of-fire  also 
received  some  active  deposit.  Under  conditions  where  the  surface 
could  only  receive  active  deposit  by  reflexion  from  an  opposite  surface, 
the  decay  curve  showed  that  more  than  one-half  of  the  active  matter 
deposited  was  radium-C,  and  not  radium-^.  The  latter  is  probably 
due  to  reflexion  and  the  former  to  recoil  from  radium-^  deposited  on 
the  reflector.  The  large  proportion  of  radium-C  under  these  conditions 
is  surprising,  as  in  ordinary  circumstances  only  one-thousandth  of 
the  atoms  of  radium-C  formed  recoil  from  radium-i?.  It  is  pi-obable 
that  the  absence  of  films  on  the  surface  in  this  experiment  is  the  cause 
of  the  greater  proportion  of  the  radium-C  recoiling.  F.  S. 

The  Chemical  Reactions  of  Radioactive  Elements.  Bela 
SziLARD  {Le  Radium,  1910,  7,  366 — 372). — The  views  that  the 
fixation  of  radioactive  elements  by  precipitates  formed  in  their 
solutions  is  due  to  chemical  similarity  between  the  precipitant  and  the 
substance  fixed,  or  to  the  great  insolubility  of  the  radioactive  substance, 
the  precipitant  acting  as  a  nucleus,  or  to  the  electro-positive  character 
of  the  elements,  like  barium,  most  used  as  precipitants,  or  to 
isomorphism,  or  to  the  lowering  of  the  solubility  of  the  radio-element 
by  addition  of  another  electrolyte,  are  dismissed  as  untenable.  The 
view  is  advanced  that  the  precipitates  are  charged  particles  in 
suspension  which  attract  the  charged  ions  of  the  dissolved  radio- 
element,  forming  complexes  less  highly  charged. 

Precipitates  like  barium  sulphate  and  ferric  hydroxide,  formed  in 
non-radioactive  solutions  and  afterwards  mixed  with  them,  still  fix  the 
radioactive  substance.  The  precipitates  most  useful, as  barium  sulphate, 
carbon,  &c.,  are  extremely  insoluble  substances,  capable  of  existing  un- 
dissolved in  the  state  of  fine  suspensions.  Whether  radioactive 
substances  act  differently  in  neutralising  the  charge  on  these  fine 
particles  from  ordinary  electrolytes  cannot  at  the  present  time  be 
decided.  F.  S. 

Some  Probable  Chemical  Properties  of  Radium  and  its 
Compounds.  Robert  de  Forcrand  {Compt.  rend.,  1911,  152, 
66 — 69). — The  heats  of  solution  and  of  formation,  respectively, 
augment  or  diminish  regularly  for  the  halogen  salts  and  the  oxides  of 
the  alkali  and  alkaline  earth  metals,  in  the  order :  calcium,  lithium, 
strontium,  barium,  sodium,  potassium,  rubidium,  caesium.  So  far  as  is 
known,  the  same  is  true  for  the  sulphates  and  selenates,  and  for 
the  hydrides  and  carbides.  The  affinity  of  the  oxides  for  oxygen, 
water,  or  carbon  dioxide,  and  the  solubility  of  the  fluorides,  oxides, 
and,  with  some  irregularities,  the  carbonates  augment  progressively  in 
the  order  given.  Similar  considerations  apply  to  the  solubility  in 
alcohol  or  in  hydrochloric  acid  of  most  of  the  halides  and  carbonates, 
and  to  the  formation  from  the  fluorides  of  more  and  more  stable 
compounds  with  hydrofluoric  acid.  In  this  scheme  radium,  by 
analogy,  is  to  be  placed  between  barium  and  sodium,  and  by  taking  the 
mean  of  the  values  for  these  elements,  the  heat  of  formation  of  the 


GENERAL  AND   PHYSICAL   CHEMISTRY.  ii.   173 

halogen  salts  and  oxide,  in  solution,  can  be  approximately  calculated 
for  radium  (|Ra)  as  follow:  chloride,  98'5  ;  bromide,  91 '0;  iodide, 
79-0;  fluoride,  112-0;  oxide,  79-6  Cal.  The  solubilities  at  15°  per 
100  parts  of  water,  calculated  in  the  same  way,  are  :  chloride,  35  to 
36;  bromide,  100;  iodide,  180;  fluoride,  1  to  2 ;  oxide,  10  to  20. 
The  calculated  heat  of  reaction  between  radium  (ARa)  and  excess  of 
water  is  45  Cal.  The  hydroxide  should  be  more  stable  than  that  of 
barium,  and  less  stable  than  sodium  hydroxide.  The  oxide  should  be 
peroxidised  easily  at  a  red  heat  with  development  of  19  Cal.,  and  the 
carbonate  should  be  formed  from  the  oxide  with  70  Cal.,  and  should 
be  with  difficulty  decomposed  at  a  red  heat.  The  heat  of  formation  of 
the  hydride  (|Ra)  should  be  17*7  Cal.,  and  it  should  decompose 
at  about  900°.  It  is  to  be  expected  that  the  metal  should  be  formed  by 
the  action  of  calcium  or  lithium  on  the  fluoride,  or  by  calcium  or 
aluminium  on  the  oxide.  F.  S. 

The  Density  of  Niton  (Radium  Emanation)  and  the  Dis- 
integration Theory.  R.  Whytlaw  Gray  and  Sir  William  Ramsay 
{Proc.  Roy.  Soc,  1911,  A,  84,  536— 550).— By  means  of  a  modified 
form  of  the  micro-balance  described  by  Steele  and  Grant  (Abstr.,  1909, 
ii,  876)  the  authors  have  succeeded  in  determining  the  density  of 
niton  from  experiments  with  about  0*1  cubic  mm.  of  the  gas  weighing 
approximately  1/1400  mg.  The  balance  employed  was  sensitive  to 
about  2.10"^  mg.,  and  its  zero  was  found  to  remain  constant  for  days 
together.  As  in  Steele  and  Grant's  balance,  a  small  silica  tube 
containing  air  was  used  as  counterpoise,  its  capacity  being  about 
20  cubic  mm.  Instead  of  weighing  by  displacement  from  the  zero 
position,  a  null  method  was  adopted,  the  pressure  in  the  balance  being 
altered  until  the  spot  of  light  reflected  from  a  platinised  silic*  mirror, 
and  deflected  by  movement  of  the  beam,  was  brought  back  to  its  initial 
position. 

The  volume  of  niton  at  disposal,  representing  the  equilibrium  amount 
yielded  by  the  available  radium,  was  known  from  previous  experiments, 
and  the  proportion  of  this  actually  present  in  the  weighing  tube 
was  ascertained  by  measurements  of  the  y-ray  activity.  In  five 
independent  experiments,  the  values  obtained  for  the  density  of  niton 
corresponded  with  molecular  weight  values  of  227,  226,  225,  220,  and 
218,  mean  =  223. 

After  the  lapse  of  sufiicient  time  for  the  decay  of  the  niton  and 
the  conversion  of  its  quick-change  products,  A,  B,  C,  into  radium -Z), 
the  density  tube  was  opened,  and  the  loss  of  weight  corresponding  with 
the  helium  produced  was  determined.  After  correction,  this  diminution 
in  weight  was  found  to  correspond  with  the  loss  of  three  atoms  of 
helium  from  each  atom  of  niton.  Since  four  atoms  of  helium  are 
emitted  by  an  atom  of  radium  during  its  conversion  into  radium-Z>, 
and  the  atomic  weight  of  radium  is  226"4,  it  follows  that  the  true 
atomic  weight  of  niton  is  2224.  H.  M.  D. 

The  Half- Period  of  Actinium-C.  Alois  F.  KovIrik  {Physikal. 
Zeitsch ,  1911,  12,  83). — The  period  of  decay  of  actinium-C  obtained 
by  recoil  methods  has  been  frequently  measured.     From  150  curves 
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the  mean  value  of  the  half-period,  4'71  minutes,  was  found,  no  single 
value  being  so  great  as  five  minutes.  Hahn  and  Meitner  found  by 
several  methods  the  value  5'1  minutes  (compare  Abstr.,  1908,  ii,  920). 

F.  S. 

Radioactive  Bqulibrium  in  Vesuvian  Cotunnite.  Paolo 
Eossi  (Atti  R.  Accad.  Lincei,  1910,  [v],  19,  ii,  578 — 583.  Compare 
Abstr.,  1908,  ii,  9;  and  Zambonini,  Abstr.,  1907,  ii,  683).— From 
theoretical  considerations  the  author  deduces  what  measurements  are 
necessary  for  ascertaining  whether  a  given  specimen  of  cotunnite 
(containing  radium-Z),  radium-^,  and  radium-^)  has  reached  radio- 
active equilibrium.  The  question  may  be  settled  either  by  examining 
the  radioactivity  of  the  specimen  at  intervals  of  a  few  months,  or  by 
comparing  its  activity  with  that  of  a  sample  known  to  be  in 
equilibrium.  For  the  latter  purpose  the  author  has  employed  a 
cotunnite  dating  from  1872,  and  has  found  that  the  sample  of  the 
mineral  of  1907,  examined  by  Zambonini  {loc.  cit.),  was  by  no  means 
in  equilibrium,  and  contained  in  fact  at  that  time  very  little  radium-i^. 
It  had  attained  to  an  equilibrium  condition  by  July,  1910.  In  this  con- 
nexion interest  attaches  to  the  observation  of  Piutti  (Rend.  Acad.  Sci. 
Jis.  mat.  Napoli,  1910,  [iiij,  16,  30),  who  found  no  helium  in  the 
mineral,  and  suggested  that  posi^ibly  this  disintegration  product  of 
radium-i^  had  not  had  time  to  accumulate.  R.  Y.  S. 

The  Radioactivity  of  Rocks.  Albert  Gockel  (Jahrb.  Radioaktiv. 
Elektrordk,  1910,  7,  487 — 527). — The  a-radioactivity,  and  in  some 
cases  the  ^-activity  also,  of  a  great  variety  of  rocks  and  minerals 
from  all  parts  of  the  world  has  been  examined.  The  radioactivity 
was  found  to  vary  within  far  wider  limits  than  when  determined  by  means 
of  the  emar  ation  method.  Igneous  rocks  may  be  divided  into  three 
classes.  The  first  is  strongly  radioactive,  and  comprises  granite, 
porphyry,  syenite,  and  pegmatite,  the  activity  being  due  to  zircon, 
rutile,  titanite,  and  rare  earths.  The  second  class,  comprising  diabase, 
andes^ite,  and  gabbro,  are  almost  inactive.  The  third  class,  com- 
prising the  remainder,  are  of  intermediate  activity.  The  activity  of 
the  first  class  varies  over  a  range  of  1  to  280,  due  to  variation  in  the 
amount  of  active  constituent  minerals.  Among  sedimentary  rocks, 
quartz  sand,  rock  salt,  gypsum,  anhydrite,  and  chalk  are  inactive,  the 
activity  of  the  others  averaging  only  one-tenth  of  that  of  the  first 
group  of  igneous  rocks.  Many  rocks  send  out  ^-rays  in  considerable 
intensity,  and  of  penetrating  power  varying  with  the  nature  of  the 
rock.  Potassium  accounts  for  this  in  some  cases,  but  in  others  the 
rays  are  much  more  penetrating,  and  may  be  due  to  mesothorium-2  or 
to  unrecognised  radioactive  substances,  F.  S. 

Radiation  from  Quinine  Sulphate,  lonisation,  and 
Luminescence.  Maurice  de  Broglie  and  L.  Brizarj)  [Compt. 
rend.,  1911,  152,  136 — 138), — The  ionisation  produced  in  a  gas  when 
quinine  or  cinchonine  sulphate  is  heated,  or  allowed  to  cool  after  heating, 
appears  to  be  connected  with  the  production  of  small  electrical  dis- 
charges due  to  disruption  of  the  crystals.  Thus,  on  heating  cinchonine 
sulphate  at  120°  for  half  an  hour  and  allowing  it  to  cool  in  the  air, 
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brilliant  scintillations  are  visible  under  a  lens  recalling  those  seen  in  a 
spinthariscope.  The  scintillations  increase  under  diminished  pressure. 
The  luminous  and  electrical  phenomena  are  more  marked  in  hydrogen 
than  in  air.  W.  O.  W. 

The  Isolation  of  an  Ion  and  the  Exact  Measurement  of  its 
Charge;  Correction  to  the  Law  of  Stokes.  R.  A.  Millikan 
{Le  Radium,  1910,  7,  345 — 350). — A  cloud  of  droplets  of  oil,  mercury, 
or  other  non-volatile  liquid  is  produced  by  spraying  in  dust-free  air 
above  a  condenser  with  horizontal  plates.  A  few  droplets  are  allowed 
to  fall  through  a  small  hole  in  the  upper  plate,  which'  is  then  closed, 
and  one  droplet,  illuminated  by  a  horizontal  beam  from  an  arc  lamp 
passed  through  a  long  column  of  water,  is  kept  under  observation  in 
a  cathetometer.  By  alternately  applying  a  suitable  electric  field  to 
the  plates  of  the  condenser  and  discharging  them,  the  same  drop  may 
be  watched  for  many  hours  at  a  time,  falling  under  gi-avity  and 
ascending  against  it  under  the  field  in  the  same  vertical  line.  In 
absence  of  the  field  during  the  fall  of  the  drop,  the  air  is  always 
ionised  to  a  certain  extent  naturally,  and  this  ionisation  may  be 
increased  at  will  by  the  presence  of  radioactive  preparations.  The 
speed  of  fall  is  throughout  independent  of  the  charge  on  the  drop  if 
precautions  are  taken  against  air  currents,  but  as,  during  the  fall,  one 
or  more  ions  of  either  sign  may  join  themselves  to  the  di'op,  altering 
by  definite  increments  the  value  of  its  charge,  the  speed  of  ascent, 
which  is  a  simple  function  of  the  charge  on  the  drop,  varies  step-wise 
in  successive  measurements.  In  one  case  the  speed  of  fall  and  ascent 
were  observed  for  a  single  negatively-charged  drop  for  four  and  a 
quarter  hours,  during  which  the  number  of  atomic  charges  on  the 
drop  varied  from  4  to  17.  The  value  of  the  charge  can  be  altered  at 
will  by  holding  the  drop  with  a  suitable  field  near  to  either  plate  with 
the  air  uniformly  ionised  by  radium.  Near  the  plate  the  concentration 
of  the  ion  of  opposite  sign  to  the  plate  is  the  greater,  so  that  to 
increase  the  charge  on  a  positively  charged  drop,  it  is  kept  near  the 
negative  plate,  when  more  positive  than  negative  ions  attach  them- 
selves to  it.  The  spontaneous  alteration  of  the  charge  during  descent 
must  be  due  to  the  kinetic  energy  of  the  ion,  assisted  or  opposed  by 
the  electrostatic  attraction  or  repulsion,  according  to  the  sign,  project- 
ing the  ion  against  the  drop.  Since  the  spontaneous  accretion  of 
negative  ions  by  a  drop  already  charged  negatively  with  126  to  150, 
but  never  more,  units  has  been  observed,  it  follows  that  the  kinetic 
energy  of  the  ion  must  be  greater  than  4*6  to  5*47  (  x  10~i*  ei"gs). 
This  agrees  with  the  accepted  value  (5*756  x  10~^*  ergs)  for  the 
kinetic  energy  of  a  molecule  at  ordinary  temperatures,  as  deduced 
from  the  kinetic  theory,  and  furnishes  a  direct  experimental  proof  of 
the  existence  of  this  kinetic  energy.  The  results  of  forty-seven  days 
consecutive  observations,  comprising  33  drops,  ranging  in  radius  from 
313  to  6581  (  X  10"^  cm.),  as  determined  from  the  velocity  of  fall 
under  gravity,  gives  a  mean  value  for,  e,  the  atomic  charge, 
4-9016x10-10  E.S.U.,  with  a  probable  error  of  1  in  1000,  although 
the  value  involves  that  of  the  coefficient  of  viscosity  of  the  air,  taken 
as  0-0001785  at  15°,  which  maybe  wrong  to  5  in  1000.     By  assuming 


ii.    176  ABSTRACTS   OF   CHEMICAL   PAPERS. 

always  a  multiple  of  this  charge  and  measuring  the  departures  from  it 
for  drops  comparable  in  diameter  with  the  mean  free  path  of  the 
molecule,  it  is  deduced  that  Stokes'  Law  gives  velocities  of  fall  for 
such  drops  which  must  be  multiplied  by  1  +  Alja,  where  I  is  the  mean 
free  path  of  the  molecule,  a  the  radius  of  the  drop,  and  A  a  constant 
found  equal  to  0'815.  This  is  in  agreement  with  the  theory  of 
Cunningham  based  on  kinetic  considerations.  F.  S. 

The  Ions  and  Neutral  Particles  Present  in  Certain  Gases 
■wben  Recently  Prepared.  Leon  Bloch  {Le  Radium,  1910,  7, 
354 — 362). — It  is  probable  that  ions  produced  by  spraying,  bubbling, 
and  splashing  are  produced  in  the  same  way  as  those  produced  in 
chemical  reactions.  A  liquid  surface  disengaging  very  fine  bubbles  of 
hydrogen  by  chemical  action  was  made  one  plate  of  a  condenser,  and  it 
was  found  that  the  current  was  nearly  proportional  to  the  voltage,  no 
indication  of  saturation  being  obtained  with  fields  exceeding  1100 
volts.  This  is  shown  to  be  due  to  the  projection  from  the  surface  of 
neutral  particles  which,  when  a  field  is  applied,  become  charged  electro- 
statically, carrying  away  part  of  the  surface  charge.  The  larger  part 
of  the  ionisation  due  to  chemical  reactions  is  due  to  these  "  neutral 
particles,"  which  become  charged  electrostatically  and  which  are  to  be 
sharply  distinguished  from  true  ions,  because  their  charges  and 
mobilities  are  functions  of  the  electric  field  where  they  originate. 
They  are  to  be  distinguished  from  dust  particles,  etc.,  which  attract 
''  small  ions "  forming  "  large  ions,"  for  they  do  not  form  "  large 
ions  "  in  this  way.  They  are  formed  in  liquids  which  give  ions  by 
bubbling,  whilst  the  *'  neutral  centres,"  similar  to  those  investigated 
by  others,  which  are  produced  by  bubbling  are  only  formed  in 
liquids  which  do  not  give  ions.  They  are  too  small  to  be  visible  in 
the  ultramicroscope,  and  may  be  present  in  large  numbers  in  a  gas 
optically  void.  Determination  of  their  diffusion  coefiicients  and 
mobility  gave  2  5  units  for  the  mean  value  of  their  charge,  but  the 
particles  are  too  small  to  obey  Stokes'  Law,  and  probably  have  a  radius 
of  the  order  of  10"''  cm.  Their  production  is  prevented  by  a  layer 
of  benzene,  petroleum,  and  various  oils,  also  by  alcohols  and  ethyl 
ether,  but  acetone  and  aldehyde  do  not  stop  their  formation.  In  the 
first  case  the  action  cannot  be  explained  by  supposing  that  the  surface 
liquid  stops  the  formation  of  spray.  Since  a  liquid  does  not  lose  its 
charge  by  evaporation,  there  must  exist  somewhere  between  the 
dimensions  of  these  new  "  neutral  particles  "  and  that  of  the  molecule 
a  critical  diameter  at  which  the  particle  loses  its  power  of  becoming 
electrified  by  contact.  F.  S. 

A  Relationship  between  the  Temperature-coefficient  and 
the  Specific  Resistance  of  Certain  Metals,  with  Special 
Reference  to  Copper.  Stephan  Lindesk  [Ber.  Deut,  physikal.  Ges., 
1911,  13,  65 — 71). — From  a  comparison  of  the  data  for  a  large 
number  of  samples  of  copper,  it  ia  found  that  the  product  of  the 
specific  resistance  (c)  and  the  temperature-coefficient  (a)  at  a  given 
temperature  is  very  nearly  constant.  At  15°  the  mean  value  of  the 
product  is  6*78  x  10'/,  and  the  relationship  holds  good  for  samples  of 
copper  the  specific  resistances  of  which  vary  as  much  as  3 : 1  •     ^ov 
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copper  containing  a  considerable  proportion  of  arsenic,  the  conductivity 
of  which  is  only  one-eleventh  of  that  of  pure  copper,  the  product  ca  has 
nearly  the  same  value  as  that  for  the  pure  metal. 

Similar  relationships  have  been  found  in  the  case  of  samples  of 
commercial  aluminium  and  iron.  For  aluminium  the  value  of  c^^oaj^o  is 
11-6  X  10~^,  and  for  iron,  58-5  x  10"^.  The  relationship  appears 
therefore  to  be  of  a  general  nature.  H.  M.  D. 

Experiments  with  Metallic  Conductors  of  Very  High 
Resistance  and  the  Application  of  the  Electron  Theory. 
Hilda  yon  Martin  {Physikal.  Zeitsch.,  1911,  12,  41— 48).— The 
conduction  of  electricity  through  columbite  and  stibnite,  both  of  which 
have  a  ppecific  resistance  of  the  order  of  lO'^  ohms,  takes  place  accord- 
ing to  Ohm's  law.  From  observations  on  the  variation  of  the  resistance 
with  the  temperature,  the  heat  of  dissociation  is  calculated  to  be  about 
4400  for  columbite  and  about  10,000  for  stibnite.  According  to  this, 
the  latter  occupies  a  position  between  those  substances  for  which  the 
conduction  is  electronic  in  character,  and  those  for  which  the 
conduction  is  due  to  ions. 

Various  anomilous  phenomena  have  been  observed  in  the  further 
investigation  of  the  conducting  properties  of  stibnite.  On  prolonged 
pissage  of  a  current  through  the  substance  in  one  direction,  the 
conductivity  increases,  but  this  increase  is  accompmied  by  a  diminu- 
tion of  the  conductivity  when  the  current  is  passed  in  the  opposite 
direction.  The  original  direction  of  the  ilow  of  the  current  is  without 
influence  on  this  phenomena.  After  the  lapse  of  a  considerable  time, 
during  which  no  current  is  passed  through  the  stibnite,  it  returns  to 
its  original  condition.  This  unipolar  effect,  which  is  quantitatively 
reproducible,  cannot  be  attributed  to  polarisation. 

A  further  primary  unipolar  effect  is  also  observable  which  cannot  be 
reproduced  in  a  quantitative  manner,  and  this  is  supposed  to  be  due 
to  lack  of  homogeneity  in  the  crystal  under  examination. 

H.  M.  D. 

Regularities  in  the  Changes  of  the  Electrical  Conductivity 
of  Metals  on  Liquefaction.  Ernst  Wagnek  (Ann.  Fhysik,  1910, 
[iv],  33,  1484 — 1492). — A  comparison  of  the  electric  conductivities  of 
solid  and  liquid  metals  at  the  melting  point  shows  that  in  many  cases 
the  conductivities  are  related  to  one  another  in  a  simple  manner.  For 
mercury  the  ratio  of  the  conductivity  of  the  solid  to  that  of  the 
liquid  is  approximately  4;  for  lead,  zinc,  tin,  cadmium,  thallium,  and 
tellurium  2;  for  sodium,  potassium,  rubidium,  and  csesium  1'5,  and  for 
bismuth  and  gallium  0*5. 

If  the  number  of  free  electrons  in  unit  volume  is  the  same  for  the 
two  states  of  aggrega,tion,  the  changes  in  the  conductivity  must  be 
attributed  to  simply  related  changes  in  the  mobilities  of  the  electrons. 
The  possibility  that  these  changes  are  connected  with  variations  in 
the  molecular  complexity  in  the  solid  and  liquid  states  is  discussed. 

H.  M.  D. 

The  Thomson  Effect  and  its  Variation  with  Temperature 
in  Lead,  Mercury,  Tin,  Zinc,  Cadmium,  and  Aluminium.  Paul 
Cermak  {Ann.  Fhysik,  1910,   [iv],  33,   1195—1215). — Mea^urements 
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of  the  Thomson  effect  in  the  above  six  metals  have  been  made  at 
various  temperatures  reaching  up  to  350°.  In  general,  the  magnitude 
of  the  effect  increases  as  the  temperature  rises,  but  this  increase  is  not 
consistent  with  the  assumption  that  the  Thomson  effect  is  propor- 
tional to  the  absolute  temperature.  At  the  melting  point,  the  curves 
which  show  the  relationship  between  the  Thomson  effect  and  the 
temperature  are  apparently  quite  continuous,  in  spite  of  the  very 
considerable  change  in  the  conductivity.  H.  M.  D. 

The  Dielectric  Constants  of  the  Halogen  Compounds  of 
Lead.  August  Lenert  {Ber.  Deut.  physikal.  Ges.,  1910,  12, 
1051 — 1053). — The  fact  that  the  pure  halogen  compounds  of  lead 
have  a  very  small  electric  conductivity  has  led  the  author  to  measure 
their  dielectric  constants.  The  substances  were  examined  in  the  form 
of  powder  or  compressed  plates  by  Nernst's  method,  and  gave  the 
following  values:  lead  chloride,  420;  bromide,  4'89 ;  iodide,  2*35, 
and  fluoride,  3*62.  A  determination  of  the  dielectric  constant  of  the 
chloride  by  Drude's  method  comfirmed  these  results.  After  the 
substances  had  been  melted  and  solidified,  much  higher  values  were 
obtained,  and  this  is  attributed  to  the  loss  of  halogen  and  the  formation 
of  sub-halides.  H.  M.  D. 

The  Cathode  Fall  in  Argon  (Air,  Nitrogen,  Hydrogen), 
and  the  Periodic  System  of  the  Elements.  Karl  Rottgardt 
(Ann.  Physik,  1910,  [iv],  33,  1161—1194). — Observations  have  been 
made  relating  to  the  distribution  of  potential  in  discharge  tubes 
containing  different  gases  and  cathodes  of  different  metals. 

A  considerable  difference  of  potential  exists  between  the  two  ends 
of  the  negative  glow  region.  This  varies  from  26  to  60  volts  in  argon, 
from  26  to  56  volts  in  air,  from  26  to  49  volts  in  nitrogen,  and  from 
30  to  60  volts  in  hydrogen.  By  using  different  metals  as  cathodes,  it  is 
found  that  the  potential  fall  in  the  glow  light  increases  as  the  cathode 
fall  increases.  Although  the  fall  of  potential  in  the  glow  light  is 
practically  constant  when  the  cathode  fall  is  normal,  it  appears  to 
increase  slightly  with  increasing  current  density  and  with  diminution 
in  the  pressure. 

The  normal  cathode  fall  is  defined  as  the  minimum  value  of  the 
potential  difference  between  the  earthed  cathode  and  that  part  of 
the  negative  glow  region  which  is  in  immediate  contact  with  the 
cathode  dark  space.  For  variations  in  pressure,  current  strength, 
and  dimensions  of  the  discharge  tube,  the  normal  cathode  fall,  defined 
in  this  way,  appears  to  be  constant  within  5%  when  the  tube  contains 
argon,  and  within  3%  for  the  other  gases  investigated. 

In  argon  the  normal  cathode  fall  has  the  same  value  for  series  of 
metals  which  have  the  same  valency,  and  diminishes  as  the  valency 
increases.  For  copper,  silver,  and  gold  it  is  131  volts;  for  magnesium, 
zinc,  and  cadmium  119  volts,  and  for  aluminium  100  volts.  Tin  and 
lead  gave  123"5,  and  approximate  therefore  to  the  bivalent  metals, 
while  antimony  and  bismuth  gave  135*5.  Similar  relationships  are 
found  between  the  cathode  falls  in  nitrogen.  In  hydrogen  the  normal 
cathode   potential  increases  in   most   cases  with    the  passage  of    the 
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discharge,  and  this  is  attributed  to  the  conversion  of  the  metal  into  a 
hydride. 

When  small  quantities  of  foreign  gases  are  admixed  with  argon, 
the  normal  cathode  fall  is  altered  to  a  considerable  extent,  hydrogen 
having  the  smallest,  oxygen  and  water  the  greatest,  effect.  With 
a  zinc  cathode,  the  change  brought  about  by  2%  of  moist  oxygen  is 
equal  to  that  effected  by  10%  of  nitrogen  or  35%  of  hydrogen. 

H.  M.  D. 

Value  of  the  Components  of  the  Electromotive  Force  of 
the  Voltaic  Couple.     Giovanni  Guglielmo  {Atti  R.  Accad.  Lincei, 

1910,  [v],  19,  ii,  672— 577).— If  V  be  the  electromotive  force  of  the 
couple,  V  and  V"  the  difference  of  potential  between  the  metals  and 
the  electrolyte  respectively,  C  and  C"  the  respective  heats  of  com- 
bustion (in  Joules)  of  1  gram-equivalent  of  the  metals  with  the 
electronegative  constituent  of  the  solution,  and  e  the  quantity  of 
electricity  which  produces  this  amount  of  chemical  action  (for  1  gram- 
equivalent,  e  will  be  96540  coulombs),  then  V=V'-V"  =  {C'-C")/e, 
whence  f  =  C'/e  +  K,  and  V"  =  C'/e  +  K.  If  K  be  negligibly  small, 
V  =  C'je  and  V"  —  C"/e,     The  value  of  K  can  be  calculated,  however : 

(1)  by  using  Ilelmhoitz's  formula  V —  C'/e  +  dV'l7^dT,  irom  which  it 
follows  that  K=dV'/TdT=dV"/TdT;  the  value  of  X  calculated  by  this 
means  from  the  experimental  results  of  previous  workers  is  0*22  volt ; 

(2)  by  applying  the  fact  that  of  the  total  heat  of  combination,  C,  of 
one  of  the  metals  only  a  fraction,  c,  appears  locally,  the  rest  mani- 
festing itself  in  the  whole  circuit  :  hence  V  —  {C  -  c')/e,  and 
F"  =  (C"  — c")/e,  and  therefore  K— c'/e  =  c'je  ;  the  value  of  K  obtained 
by  this  method  is  also  about  0  2  volt.  R.  V.  S. 

Mercurous  Sulphate  as  Depolariser  in  Weston  and  Clark 
Normal   Cells.     P.  .T.  H.  van  Ginneken   {Zeitsch.  physikal.  Chem., 

1911,  75,  687— 709).— A  theoretical  paper.  Hulett  (Abstr,,  1904, 
ii,  695)  observed  that  the  E.M.F.  of  a  cadmium  element  rose  on 
shaking  to  a  value  higher  than  the  normal,  but  slowly  recovered  the 
former  value  when  kept.  He  gave  an  explanation  of  this  based  on 
the  slow  hydrolysis  of  mercurous  sulphate  and  the  consequent 
increase  of  the  "  mercury  concentration  "  in  the  solution.  It  was 
further  assumed  that  the  hydrolysis  is  accelerated  by  the  catalytic 
action  of  the  mercury  surface.  It  is  not  clear  exactly  what  Hulett 
means  by  "  mercury  concentration  "  in  this  case.  The  author  accepts 
Hulett's  assumptions  in  the  main,  but  shows  as  the  result  of  a 
detailed  consideration  of  the  equilibria  in  the  system  that  the  mercury 
ion  concentration  would  be  diminished  and  not  increased  by  hydrolysis. 
The  author's  explanation  of  the  observations  is  as  follows.  On 
remaining  quiescent,  hydrolysis  takes  place  fairly  rapidly  in  the  layer 
in  contact  with  the  mercury  surface,  owing  to  the  catalytic  action  of 
the  latter,  but  is  very  slow  in  the  main  bulk  of  material.  The  result 
is  that  the  mercury  ion  concentration  in  the  surface  layer  diminishes 
and  the  E.M.F.  falls,  but,  on  shaking,  the  mercury  concentration  in 
the  surface  layer  becomes  practically  the  same  as  that  in  the  main  bulk 
of  material,  and  the  E.M.F.  rises.  In  normal  circumstances,  therefore, 
the  E.M.F.  is  depressed  owing  to  hydrolysis.  G.  S. 
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Thermodynamics  of  Normal  Cells.  Ernst  Cohen  {Client. 
Weekblad,  1911,  8,  1—4.  Compare  Abstr.,  1910,  ii,  176).— The 
values  obtained  by  the  thermochemical  method  for  the  chemical 
energy  of  the  normal  cells  of  Clark  and  of  Weston  differ  from  those 
derived  from  Gibbs  and  von  Helmholtz's  equation  by  the  aid  of 
electro-measurements.  The  author  attributes  the  discrepancies  to 
errors  in  the  temperature  formulas  employed.  For  neither  cell  can 
the  relation  of  E.M.F.  to  temperature  be  represented  by  a 
continuous  curve.  A.  J.  \V. 

Determination  of  Specific  Heats  at  Low  Temperatures 
and  Their  Use  in  the  Calculation  of  Electromotive  Forces. 
F.  PoLLiTZER  {Zeitsch.  Elektrochem.,  1911,  17,  5 — 14). — The  method 
of  measuring  the  rise  of  temperature  produced  by  the  addition, 
electrically,  of  a  known  quantity  of  heat,  described  by  Nernst 
(Abstr.,  1910,  ii,  263),  is  employed.  The  specific  heats  of  zinc, 
mercury,  heptahydrated  zinc  sulphate,  and  of  mercurous  sulphate 
and  chloride  are  determined  at  temperatures  between  -  200°  and 
-  30°.  The  results  are  calculated  by  means  of  the  formula  given 
by  Magnus  and  Lindemann  (Abstr.,  1910,  ii,  580),  the  values  of  the 
constants  being  : 

n.  jSj/.  a. 

Zn 1  173  .5-4x10-5. 

Hg  (solid) 1  80  21-0  xlO-^ 

CI  1  236  — 

The  specific  heat  of  mercurous  chloride  is  calculated  by  adding  the 
expressions  for  one  atom  of  mercury  and  one  of  chlorine,  the  value  of  a 
for  the  compound  being  12  x  10"^.  With  the  more  complicated 
substances,  zinc  sulphate  and  mercurous  sulphate,  empirical  expressions 
were  used  instead  of  attempting  to  introduce  a  special  value  for  the 
frequency  of  each  kind  of  atom. 

The  heat  of  fusion  of  mercury  is  found  to  be  554"5  cals.  per  gram- 
atom  at  the  melting  point,   -  38-7°. 

Using  these  data,  the  following  E.M.F.'s,  are  calculated  by  means  of 
Nernst's  theorem : 

Zn  I  ZnS04,7H20  |  Hg2S04  |  Hg  (-7°),  1-4610  volt  (calculated),  1-4556  volt  (obs.). 
Hg  I  HgCl  I  PbCla  I  Pb  (-39°),  0-4636  volt  (calculated),  0-5216  volt  (obs.). 
Hg  I  HgCl  I  AgCl  I  Ag  (-39°),  0-0341  volt  (calculated),  -0-0270  volt  (obs.). 

The  differences  between  the  observed  and  calculated  values  in  the 
last  two  cases  are  possibly  due  to  errors  in  the  values  of  the  heats  of 
formation  of  the  compounds.  T.  E. 

Calculation  of  Electromotive  Force  from  Thermal  Effects. 
Ernst  Cohen  {Chem.  Weekblad,  1911,  8,  51 — 52;  Zeitsch.  Elektro- 
chem.., 1911,  17,  143 — 145.  Compare  JPollitzer,  preceding  abstract). — 
The  great  discrepancies  between  the  values  deduced  by  the  aid  of 
Nernst's  theorem  for  the  E.M.F.  of  galvanic  combinations  and  those 
obtained  by  experiment  are  attributed  by  Pollitzer  to  errors  in  the 
thermochemical  determinations  involved.  The  author  points  out 
that  for  a  cell  Hg-HgCl-PbClg-Pb,  the  difference  is  due  to  the 
use  of  an  electrode  of  lead  amalgam  instead  of  pure  lead.     A.  J.  W. 
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Mathematical  Theory  of  the  Changes  of  Concentration  at 
the  Electrode  brought  about  by  Diffusion  and  by  Chemical 
Reaction.  T.  R.  Rosebrugu  and  W.  Lash  Miller  {J,  PhysicaZ. 
Ckem.,  1910,  14,  816 — 883). — A  mathematical  paper,  in  which  the 
changes  in  concentration  at  the  electrodes  which  take  place  as  the 
result  of  electrolysis  under  different  conditions  have  been  deduced 
from  a  consideration  of  the  effects  of  ionic  migration  and  diffusion, 

H.  M.  D. 

The  Behaviour  of  Copper  Anodes  in  Chloride  Solu- 
tions, Saul  Dushman  (/.  Physical  Chem.,  1910,  14,  885—908). — 
The  behaviour  of  copper  anodes  in  the  electrolysis  of  solutions  of 
hydrochloric  acid  in  the  absence  of  air  has  been  investigated.  In  an 
extensive  series  of  experiments,  in  which  the  concentration  of  the 
hydrochloric  acid  was  varied  from  0*00465  to  0"01615  mol.  per  litre, 
the  current  from  0"013  to  0"051  ampere,  the  anode  area  from  18  to  47 
square  cm.,  and  the  rate  of  circulation  of  the  electrolyte  from  0  2 4 2  to 
2-361  c.c.  per  second,  it  was  found  that  the  proportion  of  the  copper 
which  passed  into  solution  as  cuproion  varied  from  25  to  74%.  By 
taking  into  account  the  change  resulting  from  diffusion,  values  have 
been  obtained  for  the  constant  ^=[Cu"]/'[Cu']2  corresponding  with 
the  equilibrium  Cu"  +  Cu  ^^  2Cu*.  The  numbers  so  obtained  vary 
from  0*5  to  35  x  10"^,  whereas  the  value  obtained  by  Bodliinder  and 
Storbeck  from  experiments  in  which  finely  divided  copper  and  cuprous 
chloride  were  shaken  with  solutions  of  potassium  chloride  was 
1-5x10-*. 

The  proportion  of  copper  dissolved  as  cuprous  salt  at  a  rotatory 
anode  in  hydrochloric  acid  with  different  concentrations  of  acid, 
current  densities,  rates  of  rotation  of  the  anode,  and  rates  of  circula- 
tion of  the  electrolyte,  is  found  to  be  in  accord  with  the  assumption  of 
the  above  equilibrium  condition,  H.  M,  D. 

Velocity  of  Anodic  Solution  of  Nickel  in  Normal  Sulphuric 
Acid.  C.  Russo  {Gazzetta,  1910,  40,  ii,  491— 508).— The  rate  at 
which  nickel  functioning  as  anode  passes  into  solution  in  normal 
j.  sulphuric  acid  is  proportional  to  the  strength  of  the  current  when  this 
is  not  great.  After  a  certain  critical  strength  of  current  has  been 
reached  (usually  about  O'l  ampere),  the  electrode  is  passive,  and 
the  rate  of  solution  decreases,  being  a  linear  function  of  the  current 
strength,  A  minimum  is  plainly  observable  when  the  current  is 
0-4  ampere,  and  thereafter  the  velocity  of  solution  increases  again, 
forming  a  linear  function  of  the  strength  of  the  current.      R,  V,  S, 

Comparison  between  the  Velocity  of  Solution  and  the 
Anodic  Polarisation  of  Nickel  in  Normal  Sulphuric  Acid. 
C,  Russo  {Gazzetta,  1910,  40,  ii,  508—518,  Compare  preceding 
abstract). — The  results  obtained  by  the  author  support  the  theory  of 
Muthmann  and  Frauenberger  that  the  passivity  of  nickel  is  due  to 
the  formation  of  a  solid  solution  of  oxygen  at  the  surface  of  the  anode. 
In  following  the  variation  of  anodic  polarisation  with  increasing 
current,  no  sudden  change  is  observed  which  could  correspond  with 
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the  singular  poiat  (at  0*4  ampere)  in  the  curve  of  velocity  of  anodic 
solution,  so  that  the  existence  of  the  latter  must  be  due  to  some 
cause  which  does  not  sensibly  affect  the  polarisation.  It  is  suggested 
that  it  may  be  connected  with  the  discharge  of  the  ion  HSO^'. 
When  a  certain  degree  of  polarisation  has  been  exceeded,  the  nickel 
anode  no  longer  remains  practically  unattacked  by  the  solution  ;  in 
spite  of  the  gaseous  envelope  of  oxygen  which  surrounds  it,  it  is  in 
a  semi-active  condition,  and  this  forms  another  argument  in  favour 
of  the  hypothesis  that  the  passivity  of  the  metal  is  due  to  dissolved, 
not  to  enveloping,  oxygen.  R.  V.  S. 

Planck's  Formula  for  Diffasion  Potentials.  Niels  Bjerrum 
{Zeitsch.  Elektrochem.,  1911,  17,  58—61). — Planck's  formula  for  the 
difference  of  potential  between  two  solutions  of  electrolytes  is  obtained 
on  the  assumption  that  two  solutions  of  constant  concentration 
are  separated  by  a  layer  the  composition  of  which  is  also  not  changed 
by  the  diffusion  going  on  through  it.  This  condition  is  not  fulfilled  in 
general.  The  real  state  of  affairs  is  better  represented  by  a  formula 
obtained  by  Henderson  from  Nernst's  theory  (Abstr.,  1907,  ii,  426  ; 
1908,  ii,  655),  in  deducing  which  it  is  supposed  that  the  two  solutions 
are  separated  by  a  fairly  thick  layer  in  which  they  have  simply  mixed 
together.  It  is  shown  that  when  such  a  layer  is  formed,  the  potential 
difference  changes  with  the  time,  the  change  being  inversely  pro- 
portional to  the  thickness  of  layer.  For  0"1  A'^potassium  chloride  and 
OOlA^-hydrochloric  acid  and  a  layer  of  separation  1  cm.  thick, 
the  change  is  about  0  2  millivolt  in  a  quarter  of  an  hour;  usually  it  is 
much  smaller  and  quite  negligible.  T.  E. 

Electrometric  Measurements  [of  Acidity]  in  Liquids  con- 
taining Carbon  Dioxide.  K.  A.  Hasselbalch  {Biochem.  Zeitech., 
1910,  30,  317 — 331). — The  measurements  were  made  with  the 
hydrogen  electrode  by  a  slight  modification  of  the  usual  method. 
Hydrogen  was  passed  for  half  an  hour  through  the  electrode  vessel 
containing  the  electrode  only  until  the  latter  was  thoroughly  saturated. 
The  solution  to  be  examined,  saturated  with  air  or  oxygen,  was  then 
drawn  in  until  its  upper  surface  just  touched  the  bottom  of  the  electrode, 
the  electrode  vessel  was  then  shaken  to  establish  equilibrium  between 
the  liquid  and  the  gas  space,  and  the  potential  measurements  made 
in  the  usual  way.  This  method  gives  satisfactory  results  for  solutions 
saturated  with  air  or  oxygen  (the  latter  gas  produces  no  depolarising 
effects  on  the  electrode),  but  is  not  satisfactory  for  solutions  contain- 
ing carbon  dioxide,  as  th^  latter  escapes  into  the  gas  space,  and 
the  measured  H*  ion  concentration  is  too  low.  This  difficulty  has  been 
overcome  by  shaking  one  portion  of  the  solution  until  equilibrium 
is  established  with  the  gas  space ;  this  portion  is  then  replaced  by 
a  second  portion,  and  as  the  gas  space  already  contains  carbon  dioxide, 
none  of  the  gas  escapes  from  the  liquid.  A  series  of  measurements 
with  blood  shows  that  the  previous  methods  of  measurements  (compare 
Michaelis  and  Eona,  Abstr.,  1909,  ii,  680)  give  rather  too  low  values 
for  the  H'  ion  concentration,  as  would  be  anticipated  from  the  source 
of  en  or  above  referred  to.  G.  S. 
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Rationality  of  the  Ratios  of  the  Magnetic  Moments  of 
Atoms  and  a  New  Universal  Constituent  of  Matter.  Pierre 
^YElss  {Go7npt.  rend.,  1911,  152,  187—189.  Compare  this  vol.,  ii,  91). — 
Values  have  been  calculated  for  the  magnetic  susceptibility  at  absolute 
specific  saturation  of  a  number  of  metals  in  the  form  of  aqueous 
^solutions  of  their  salts.  To  explain  the  results,  which  together  with 
Rthose  of  Pascal  and  others  are  shown  in  graphic  form,  the  author  is 
Bled  to  assume  the  existence  in  all  forms  of  matter  of  magneton,  a 
■Bubstance  having  a  definite  determinable  magnetic  moment. 

■^  W.  0.  w. 

New  Method  for  Investigation  of  the  Magnetic  Permeability 
of  Gases.  W.  P.  Roop  [Physikal.  Zeitsch.,  1911,  12,  48— 56).— A 
method  of  determining  the  difference  between  the  magnetic  perme- 
abilities of  two  gases  is  described,  which  depends  on  the  deflexion  of  a 
jet  of  the  one  gas  streaming  through  the  other  under  the  influence  of 
a  magnetic  field  in  which  the  lines  of  force  are  very  unevenly 
distributed.  From  experiments  with  carbon  -dioxide  and  air,  for  the 
former  of  which  the  magnetic  susceptibility  is  probably  nil,  the 
susceptibility  of  air  has  been  found  to  0'0260  x  lO"*'.  H.  M.  D. 

The  Magnetism  of  the  Copper-Manganese-Tin  Alloys 
under  Varying  Thermal  Treatment.  Alexander  D.  Ross  and 
Robert  C.  Gray  {Froc.  Roy.  Soc.  Edin.,  1910,  31,  85 — 99.  Compare 
Abstr.,  1909,  ii,  859). — A  aeries  of  ternary  alloys  has  been  prepared 
in  which  copper  and  manganese  are  present  throughout  in  the  ratio 
7  :3,  whilst  the  alloys  contain  respectively  14,  16,  18,  30,  38,  and  48% 
of  tin.  The  alloys,  cast  in  the  form  of  rods,  were  tested  maguetically 
as  cast,  and  also  after  normalising  by  heating  and  cooling  fairly 
rapidly.  Other  specimens  were  tested  after  baking  for  several  hours 
at  180°  or  200°,  and  after  annealing  at  higher  temperatures.  Baking 
diminishes  the  susceptibility,  and  increases  the  coercive  force  and 
hysteresis.  The  three  alloys  containing  the  smallest  quantity  of  tin 
are  much  more  magnetic  at  -  190°  than  at  the  ordinary  temperature. 
Quenching  from  350°  or  580°  produces  complex  changes,  the  coercive 
force  being  always  diminished,  and  the  effect  cannot  be  reversed 
by  again  annealing.  The  quenched  alloys  are  more  improved  in 
magnetic  properties  by  cooling  to  -190°  than  those  in  the  normal 
condition.  C.  H.  D. 

The  Magnetisation  of  Ferromagnetic  Substances  above 
the  Curie  Point.  Pierre  Weiss  and  G.  Foi-ix  {Arch.  Sci.  Phys.  Nat., 
1911,  [iv],  31,  5 — 19). — In  connexion  with  an  investigation  of  the 
variation  of  magnetisability  with  the  temperature,  preliminary 
measurements  of  the  coeflScient  of  magnetisation  of  anhydrous  cobalt 
sulphate  and  the  heptahydrated  salt  and  of  solutions  of  cobalt  and 
nickel  nitrate  have  been  made  with  a  specially  designed  form  of 
apparatus.  H.  M.  D. 

Use  of  the  Magnetic  Field  as  a  means  of  Determining 
Constitution  in  Organic  Chemistry.  VI.  Paul  Pascal  {Bull. 
Soc.  chim.,  1911,  [iv],  9,  79—84.  Compare  Abstr.,  1910,  ii,  100,  179, 
580;  this  vol.,  ii,  91). — The  method  of  calculating  magnetic  suscepti- 
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bilities  of  carbon  compounds  has  been  described  previously,  and  it  has 
been  shown  that  although  this  property  is  additive,  a  correction  B 
must  be  made,  the  value  of  which  varies  with  the  structure  of 
the  group  of  compounds  under  consideration. 

The  present  communication  deals  with  cycloid  substances,  and  it  is 
shown  that  ring-formation  invariably  exalts  the  magnetic  suscepti- 
bility. For  purposes  of  calculation  in  these  cases,  a  definite  value  is 
assigned  to  each  carbon  atom,  apart  from  its  intrinsic  value  as  a 
carbon  atom,  according  as  it  occurs  in  one  ring  ouly  (mononuclear 
carbon,  as  in  benzene),  two  rings  (binuclear  carbon,  as  in  naphthalene), 
or  three  rings  (trinuclear  carbon,  as  in  chrysene).  The  values  of  B 
for   carbon   atoms    so    linked    are    —2-5x10"'',     -  32'0  x  10"'',   and 

—  42'0  X  10"'^  respectively.  The  magnetic  susceptibility  of  indene, 
CgHg,  calculated  according  to  these  rules  and  those  already  given 
{ioc.    cit.)    is    (-9x62-5+ -8x30-8+ -2x32-0+ -6x2-5)10-7  = 

—  885-5x10-'^,  which   compares    well   with    the    experimental   value 

—  883  X  10"".  The  magnetic  susceptibilities  found  experimentally  are 
best  explained  by  the  Claus  formulae  for  cycloid  substances,  but  they 
are  not  entirely  in  harmony  with  any  formulae  yet  put  forward. 
A  long  list  of  calculated  and  experimental  values  for  compounds 
of  various  types  is  given,  showing,  as  a  rule,  good  agreement  between 
the  two  values.  T.  A.  H. 

Electrical  Double  Refraotion  (Kerr  Effect)  in  Liquids  and 
its  Relation  to  Chemical  Composition  and  Constitution. 
Alexander  Lippmann  {Zeitsch.  Elektrochem.,  1911,  17,  15 — 20). — 
The  values  of  the  electro-optical  constants  of  some  eighty-eight  sub- 
stances dissolved  in  benzene  are  determined.  It  appears  that  this 
constant  is  influenced  enormously  by  the  constitution  of  the  substances, 
depending,  for  example,  in  the  case  of  benzene  derivatives  on  the 
number,  nature,  and  relative  positions  of  the  substituting  groups. 

T.  E. 

Experiments  Relating  to  the  "Swarm"  Theory  of  Aniso- 
tropic Liquids.  Emil  Bose  {Physikal.  Zeitsch.,  1911,  12,  60 — 62. 
Compare  Abstr.,  1909,  ii,  383). — Observations  relating  to  the  behaviour 
of  anisotropic  liquids  in  a  magnetic  field  are  described  as  evidence  in 
support  of  the  theory  which  the  author  has  put  forward  previously. 
In  a  magnetic  field,  the  lines  of  force  in  which  are  parallel  to  the  line 
of  sight,  a  clearing  of  the  turbid  liquid  has  been  observed  in  the  case 
of  anisaldazine,  jt?-azoxyanisole,  jo-azoxyanisolephenetole,  and  a  mixture 
of  anisylidenepropionic  acid  with  anisic  acid.  With  cholesteryl 
benzoate,  which  is  much  more  viscous  than  the  other  substances 
examined,  no  effect  was  obtained  even  when  a  strong  magnetic  field 
was  employed.  With  a  weak  fieM,  the  clearing  takes  an  appreciable 
time,  but  the  clearing  period  diminishes  rapidly  with  increase  in  the 
strength  of  the  field. 

When  the  lines  of  force  of  the  applied  field  were  at  right  angles  to 
the  lino  of  sight,  no  clearing  effect  was  observed  in  any  of  the 
bubstances  examined.  .     H.  JVJ.  D. 
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Density,  Coefflcient  of  Expansion,  and  Variation  in  Volume 
on  Fusion  of  the  Alkali  Metala.  Louis  Hackspill  {CompL  rend., 
1911,  152,  259 — 262). — A  description  is  given  of  the  methods  whereby 
the  following  results  have  been  obtained  : 

Column  A  contains  the  coefficients  of  expansion  of  the  solid  metals, 
B  the  same  constants  for  the  liquid  metals  at  temperature  t,  and  C  the 
percentage  increase  in  volume  on  fusion. 

D°.  D86-3.  A.  B.  t.  C. 

Cs  1-9029  —  0-000291         0-000341  28—  50°  '2-32 

0-000348  50—123° 

Rb 1-5248  —  0-00027  0000339  40—140°  2-28 

K    0-859  —         |°^n°*^^-^Qo|      0-000280  70—100°        2-42 

|_at  0— 00  J 

0000285         100—150° 
Na, 0-9725         0-9385    {ato-sir}      0-000275         100—180°        1-50 

Toluene  and  benzene  are  rapidly  attacked  by  liquid  caesium.  The 
compounds  formed  are  under  investigation.  W.  O.  W. 

Anomalous  Expansion  of  Nickel  Steels.  Charles  Edguard 
GuiLLAUME  {Compt.  rend.,  1911,  152,  189 — 191). — The  coefficients  of 
expansion  of  reversible  alloys  of  iron  and  nickel  have  been  determined, 
and  the  results  plotted  in  the  form  of  a  curve,  showing  the  variation 
of  the  coefficient  as  a  function  of  the  proportion  of  nickel.  Owing  to 
the  small  cohesion  of  the  pure  alloys,  specimens  containing  a  small 
proportion  of  manganese  (or  chromium),  silicon,  and  carbon  were 
employed.  The  curve  shows  a  well-marked  minimum,  corresponding 
with  about  36%  of  nickel ;  as  the  percentage  of  the  latter  rises,  it 
gradually  approaches,  and  finally  coincides  with,  the  line  representing 
the  expansion  as  calculated  from  the  law  of  mixtures. 

The  effect  of  the  manganese  and  chromium  in  the  alloys  has  also 
been  studied.  The  influence  of  these  metals  on  the  expansion  is  some- 
what complex  j  in  general,  the  addition  of  small  amounts  of  manganese 
diminishes  the  expansion  in  the  neighbourhood  of  the  minimum  of  the 
curve.  W.  O.  W. 

The  Variation  of  the  Thermal  Conductivity  of  Solid  Non- 
Metals  with  the  Temperature.  Arnold  Eucken  {Ann.  Physik, 
1911,  [iv],  34,  185 — 221). — Two  forms  of  apparatus  are  described 
which  have  been  used  in  the  investigation  of  the  thermal  conductivity 
of  crystalline  and  amorphous  substances.  From  experiments  with 
crystals  of  sodium  chloride,  potassium  chloride,  fluorspar,  calcspar, 
sodium  chlorate,  and  sucrose  between  -190°  and  -f- 100°,  it  is  found 
that  the  thermal  resistance  increases  in  approximately  the  same  ratio 
as  the  absolute  temperature.  This  holds  with  greater  exactness  for 
quartz  in  a  direction  perpendicular  to  the  axis  than  for  any  of  the 
other  substances  examined.  The  magnitude  of  the  thermal  conduc- 
tivity does  not  depend  on  the  system  to  which  a  particular  crystal 
belongs.  In  general  it  is  found  to  increase  with  a  diminution  in  the 
number  of  atoms  in  the  molecule  of  the  substance  and  with  increase  in 
the  melting  point.     Crystals  containing  two  and  three  atoms  in  the 
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molecule  have  approximately  the  same  thermal  conductivity  at  their 
respective  melting  points. 

For  substances  in  the  form  of  crystalline  aggregates,  the  above 
relationship  between  thermal  conductivity  and  temperature  does  not 
hold.  This  is  attributed  to  the  existence  of  thermal  resistance  between 
the  individual  small  crystals,  and  this  effect  becomes  relatively  more 
important  as  the  conductivity  of  the  substance  increases. 

According  to  experiments  with  various  kinds  of  glass,  the  behaviour 
of  amorpho\is  substances  is  quite  different  from  that  of  crystals,  for 
the  thermal  resistance  of  these  diminishes  as  the  temperature  rises.  A 
comparison  of  the  conductivity  of  the  same  substance  in  the  crystalline 
and  amorphous  form  shows  that  the  crystalline  form  always  conducts 
better  than  the  amorphous.  At  0°  crystalline  quartz  conducts  7 "5 
times,  and  at  —190°  fifty-five  times,  as  well  as  fused  quartz.  At  the 
melting  point  the  conductivities  are  probably  equal.  H.  M.  D. 

^  Connexion  between  the  Elastic  Properties  and  the  Specific 
Heat  of  Solid  Substances  Consisting  of  Monatomic  Mole- 
cules. Albkrt  Einstein  {Ann.  Physik,  1911,  [iv],  34,  170 — 176). 
— Reference  is  made  to  the  calculation  by  Sutherland  (Abstr.,  1910,  ii, 
946)  of  the  wave-lengths  which  correspond  with  the  fundamental 
mechanical  vibrations  of  the  atoms  of  the  alkali  metals  and  the 
halogens,  and  it  is  pointed  out  that  the  fiequencies  corresponding  with 
the  molecular  vibrations  of  monatomic  substances  can  be  calculated 
from  the  variation  of  the  specific  heat  of  these  substances  with  the 
temperature.  The  wave-lengths,  which  have  been  deduced  from  the 
elastic  properties  for  ten  different  metals,  vary  from  A  =  45  x  10"*  for 
aluminium  and  nickel  to  X=163xlO~*  for  bismuth.  The  value  for 
silver  is  X  =  73x  10~*,  whereas  that  calculated  from  the  variation  of 
the  specific  heat  with  the  temperature  is  X  =  90  x  10""^.  For  the  other 
metals,  the  specific  heat  at  low  temperatures  is  not  known  accurately 
enough  to  permit  of  a  comparison,  but  the  agreement  in  the  case  of 
silver  affords  strong  evidence  of  the  correctness  of  Sutherland's  views 
relating  to  the  nature  of  the  ultra-red  rays.  H.  M.  D. 

Specific  Heat  of  Carbon  Tetrachloride  and  of  its  Saturated 
Vapour.  James  E.  Mills  and  Duncan  MacRae  {J.  Physical  Chem., 
1911,  15,  54—66.  Compare  Abstr.,  1910,  ii,  932).— The  method 
previously  described  for  benzene  has  been  used  to  determine  the 
specific  heat  of  carbon  tetrachloride  with  a  maximum  error  of  ±0'001. 
The  purified  tetrachloride  of  b.  p.  76-64°  to  76-69°  at  760  mm.  has  a 
specific  heat  which  increases  regularly  from  0-2010  at  0°  to  02031  at 
70°.  This  value  is  somewhat  lower  than  that  obtained  by  Hirn  and 
by  Winkelmann  at  the  same  temperatures. 

The  specific  heat  of  the  saturated  vapour  is  calculated  from  the  sp. 
heat  of  the  liquid  and  the  latent  heat.  The  values  obtained  are  some- 
what lower  if  the  latent  heat  is  calculated  by  the  thermodynamical 
equation  than  if  by  the  equation  given  by  Mills  (Abstr.,  1909,  ii, 
861). 

The  specific  beat  of  the  vapour  falls  from  0-140  at  0°  to  0-115  at  70° 
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according  to  the  latter  method  of  calculation,  which  is  preferred  by  the 
authors. 

When  the  quantities  of  heat  employed  in  doing  external  work,  in 
increasing  the  kinetic  energy  of  the  molecules,  and  in  overcoming 
molecular  attraction  are  subtracted  from  the  specific  heat,  there 
remains  about  0"3  cal.  in  the  case  of  benzene  liquid  or  vapour,  and  of 
0  16  cal.  in  the  case  of  carbon  tetrachloride,  unaccounted  for. 

Nearly  as  much  energy  is  required  to  raise  carbon  and  hydrogen, 
combined  as  benzene,  from  —  273°  to  4-  20°  as  when  they  exist 
separately.  •  R.  J.  C. 

The  Specific  Heat  of  Liquid  Benzene  and  of  its  Saturated 
Vapour.  James  E.  Mills  and  Duncan  MacRae  (/.  Physical  Ohem., 
1910,  14,  797 — 815). — Measurements  have  been  made  of  the  specific 
heat  of  liquid  benzene  at  temperatures  ranging  from  the  freezing  point 
to  70°  a  Dewar  vessel  being  employed  as  calorimeter  and  the  heat 
supplied  by  an  electrical  current.  The  specific  heat  varies  with  the 
temperature  in  a  linear  manner,  the  straight  line  representing  the 
data  giving  the  values  0-3970  and  0-4369  at  0°  and  70°  respectively. 

From  the  heats  of  vaporisation  of  benzene  at  different  temperatures, 
the  authors  have  also  calculated  the  specific  heat  of  the  saturated 
vapour.  It  is  shown  that  the  heats  of  vaporisation  obtained  in 
diiierent  ways  are  not  in  satisfactory  agreement,  and  as  a  consequence 
the  calculated  specific  heat  values  differ  considerably  according  to  the 
vaporisation  data  which  are  utilised.  The  values,  adopted  tentatively, 
lie  on  a  straight  line  corresponding  with  the  specific  heats  0-284  and 
0-268  at  0°  and  70°  respectively.  H.  M.  D. 

The  Latent  Heat  of  Fusion  of  Antimony  Trichloride  and 
Tribromide,  Arsenic  Trichloride,  and  Stannic  Bromide  in 
Relation  to  the  Molecular  Depression  of  their  Freezing 
Points.  Stanislaw  ToiLOCZKO  and  M.  Meyer  (CAem.  Zentr.,  1910,  ii, 
1024—1025  ;  from  Cosmos,  1910,35;  Eadziszewski-Festband,  641—648). 
— The  latent  heats  of  fusion  of  antimony  trichloride  and  tribromide, 
arsenic  trichloride,  and  stannic  bromide  were  determined  from  the 
measurement  of  the  heats  of  solution  of  the  substances  in  solid  and 
liquid  (supercooled)  states,  in  20 '5%  hydrochloric  acid  solution,  and  25% 
hydrobromic  acid  solution,  and  the  results  are  given.  The  molecular 
depression  of  the  freezing  points  calculated  from  these  latent  heats  of 
fusion  agree  with  those  obtained  by  cryoscopic  methods.  At  the  same 
time  it  is  shown  that  the  latent  heat  of  fusion  given  by  Berthelot 
{Thermochimie,  1897,  2,  156)  for  stannic  bromide,  7-07  cal.,  was  much 
too  high.  The  specific  heat  of  a  25%  dilute  hydrobromic  acid  solution 
is  0-715  cal.  N.  C. 

Use  of  a  Dewar  Flask  in  Measurements  of  Heats  of 
Neutralisation.  J.  Howard  Mathews  and  A.  F.  O.  Germann  (/. 
Physical  Chem.,  1911,  15,  73 — 82). — By  the  use  of  a  silvered  Dewar 
flask  as  calorimeter  in  measurements  of  heats  of  neutralisation,  the 
radiation  correction  is  much  reduced  and  the  error  due  to  thermometric 
lag  is  minimised.     The  acid  is  placed  in  the  Dewar  flask  and  is  stirred 
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by  an  inner  reciprocating  tube  containing  the  equivalent  of  alkali, 
which  in  turn  contains  a  rotating  stirrer.  The  liquids  are  brought 
into  contact  by  tearing  with  the  rotating  stirrer  the  rubber  disc 
which  forms  the  bottom  of  the  inner  vessel.  Only  one  thermometer 
is  required. 

Parallel  determinations  of  the  heats  of  neutralisation  of  sodium» 
hydroxide  by  hydrochloric,  nitric,  sulphuric,  and  acetic  acids  in  2iV,  JV, 
372,  and  i\^/4  strengths  were  in  very  close  agreement  in  every  case,  and 
show  that  the  method  is  susceptible  of  great  accuracy.  Stress  is  not 
laid  on  the  actual  values  obtained  in  this  investigation,  since  the 
thermometer  was  not  specially  standardised.  R.  J.  C. 

Thermochemical     Analysis     of    Tautomeric     Compounds. 

WojciECH  SvENTOSLAVSKY  (C/«em.  Zeutv.,  1910,  ii,  1022;  from  Kosmosy 
1910,  35,  Radziszewski-Festhand,  469 — 477). — The  analysis  of  the 
thermochemical  data  of  organic  compounds  led  the  author  to> 
study  the  thermochemical  characteristics  of  some  atomic  linkingSv 
These  characteristics  make  it  possible  to  state  the  energy  contents  of 
tautomeric  forms  of  the  same  compound.  The  author  explains  the 
results  for  some  examples  of  well  known  tautomeric  compounds,  and 
shows  that  the  mutual  interconversion  of  tautomeric  forms  of  ethyl  aceto- 
acetate,  isatin,  and  benzoquinoneoxime  takes  place  either  without  any 
heat  change,  or  is  accompanied  by  very  slight  thermal  disturbance. 
In  the  two  tautomeric  forms  of  methylisatin,  the  energy  content  is 
decidedly  different  ;  the  mutual  interconversion  of  the  two  forms 
would  be  accompanied  by  considerable  heat  effect,  and  therefore  it  does 
jiot  take  place.  N.  C. 

The  Influence  of  Temperature  on  the  Compressibility  of 
Metals.  Eduard  Gruneisen  {Ann.  Physiky  1910,  [iv],  33, 
1239 — 1274). — An  apparatus  is  described  by  means  of  which 
measurements  of  the  compressibility  of  metals  at  different  tem- 
peratures have  been  made.  Iron,  copper,  silver,  and  platinum  were 
investigated  between  ^  190°  and  +  165°,  aluminium  between  —  190°  and. 
+  125°,  and  tin  and  lead  between  -  190°  and  +  16°.  These  data  show 
that  in  some  cases  the  compressibility  increases  with  the  temperature 
according  to  a  linear  equation,  whilst  in  others  the  increase  is  more 
rapid.  At  low  temperatures  the  magnitude  of  the  temperature- 
coefficient  of  the  compressibility  increases  as  the  coefficient  of  thermal 
expansion  increases.  H.  M.  D. 

Thermal  Molecular  Pressure  of  Gases  in  Tubes.  Martin 
Knudsen  {Ann,  Physik,  1910,  [iv],  33,  1435— 1448).— A  method  of 
measuring  small  differences  of  pressure  is  described.  This  has  been 
employed  to  determine  the  molecular  pressures  of  hydrogen  and  oxygen 
contained  in  a  tube,  different  parts  of  which  are  at  different  tem- 
peratures. If  p-^  and  JO2  denote  the  molecular  pressures  observed  at 
points  the  absolute  temperatures  of  which  are  T■^^  and  I'g,  these  are  found 
to  be  connected  by  the  equation:  Pi'-Pi'  =  C{T^^ -  T^^)/273{^^f, 
where  C  is  a  constant  which  depends  on  the  diameter  of  the  tube,  on 
the  viscosity  of  the  gas,  and  on  its  density.  H.  M,  D, 
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Application  of  the  Principle  of  Archimedes  to  the  Exact 
Determination  of  the  Densities  of  Gases.  Adrien  Jaquerod 
aod  M.  TouRPAiAN  (Aroh.  Sci.  Phys.  Nat.,  1911,  [iv],  31,  20—35).— 
A  method  of  measuring  gas  densities  is  described  which  depends  on 
changes  in  the  weight  of  a  closed  cylindrical  glass  tube  when  suspended 
in  the  different  gases.  This  cylinder  is  suspended  by  a  thin  platinum 
wire  from  one  arm  of  a  balance,  and  is  surrounded  by  a  wider  tube 
immersed  in  a  thermostat.  The  wider  tube  is  provided  at  its  lower  end 
with  an  inlet,  through  which  the  gas  to  be  examined  is  introduced.  At 
its  upper  end  the  containing  tube  is  drawn  out  to  a  capillary  sufficiently 
wide  to  permit  of  the  free  movement  of  the  platinum  wire  suspension. 
For  experiments  with  chemically  active  gases^  an  attachment  is  pro- 
vided above  the  hydrometer  tube  by  means  of  which  the  gases  can  be 
removed  from  the  neighbourhood  of  the  balance.  With  this  apparatus 
the  density  of  oxygen  at  0°  and  760  mm.  was  found  to  be  0'0014290,  ■ 
and  the  coefficient  of  expansion,  between  10°  and  37°,  0-003674  at 
730  mm.  pressure. 

In  the  case  of  hydrogen,  the  rapid  diffusion  of  gas  through  the 
capillary  was  found  to  introduce  an  error  into  the  density  measure- 
ments. This  can  be  eliminated  by  making  weighings  when  hydrogen 
is  passing  through  the  containing  tube  at  different  rates,  and  extra- 
polating the  results  to  the  stationary  condition.  It  is  shown  that  this 
method  yields  satisfactory  results,  and  that  the  density  found  for 
hydrogen  agrees  with  Morley's  value.  H.  M.  D. 

Determination  of  Degree  of  Molecular  Association  in 
Liquids.  Alexius  Batchinski  {Zeitseh.  physikal.  Chem.,  1911,  75, 
665 — 673.  Compare  Abstr.,  1902,  ii,  444). — It  is  shown  that  the 
familiar  Ramsay-Shields'  formula,  y{xMv)"'^  =  2-l2{Tk  -T  -  6),  for  deter-^ 
mining  the  molecular  complexity  of  liquids  from  measurements  of 
surface  tension  requires  a  correction  which  can  be  made  by  substi- 
tuting for  1\  the  magnitude  T',^,  the  "  metacritical  temperature " 
already  defined  by  the  author  {loc.  cit.).  The  metacritical  temperature 
can  be  obtained  from  the  results  of  viscosity  measurements  by  means 
of  the  equation:  Tm[pk/{'r}^^^)^Y'^  "^  16-31,  where  pk  is  the  critical  density 
and  7]  is  the  viscosity  at  the  absolute  temperature  T.  When  the  critical 
density  is  not  known,  the  density  at  0°,  po,  may  be  used ;  the  formula 
then  becomes  Tm[pol{r]T^fY'^  =1^''^^.  By  means  of  these  formulae  the 
molecular  complexities  of  methyl  and  ethyl  alcohols,  acetic  acid,  and 
water  have  been  calculated.  G.  S. 

Surface  Tension  of  Solutions  of  Salts  in  Alcohol.  Ivar  W. 
Cederberg  (/.  Chim.  Phys.,  1911,  9,  3 — 14). — The  surface  tension  of 
purified  alcohol  and  of  alcoholic  solutions  of  sodium  bromide,  sodium 
iodide,  and  potassium  acetate  was  determined  from  the  capillary  rise  in 
tubes  of  Jena  glass.  Care  was  taken  to  maintain  the  temperature 
constant  and  to  compensate  for  evaporation  of  solvent  during  the 
determinations. 

The  surface  tension  of  alcohol  is  increased  by  each  of  the  salts,  the 
bromide  being  most  effective  and  the  acetate  least.  The  increase  is 
relatively  rapid  with  the  first  additions  of  salt,  but  afterwards  falls, 
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and  becomes  a  linear  function  of  the  salt  added  when  the  concentration 
of  the  latter  is  more  than  about  0*3  mol.  per  litre. 

The  highest  surface  tension  observed  was  22*93  dynes  with  a  solution 
of  0*9381  mol.  of  sodium  iodide  per  litre.  The  increment,  1*72  dyne?, 
is  the  same  as  that  produced  in  water  by  0*94:  mol.  of  sodium  chloride 
per  litre. 

Quincke  found  (1877)  that  lichium  chloride  and  calcium  chloride 
increase  the  surface  tension  of  alcohol  in  proportion  to  their 
concentration,  but  his  measurements  were  made  before  the  sources  of 
error  in  capillary  rise  determinations  had  been  studied  by  Volkmann. 

R.  J.  C. 

Degree  of  Dispersity  and  Viscosity.  H.  W.  Woudstsa 
(Zeitsch.  Ghem.  Ind.  Kolloide,  1911,  8,  73— 80).— The  influence  of  the 
degree  of  dispersity  of  the  disperse  phase  on  the  viscosity  of  colloidal 
solutions  of  ferric  and  chromic  hydroxides  has  been  investigated.  On 
addition  of  successive  small  quantities  of  electrolytes,  the  viscosity 
diminishes  at  first,  attains  a  minimum,  and  afterwards  increases. 
Small  quantities  of  a  non-electrolyte,  such  as  sucrose,  have  no  influence 
on  the  viscosity.  When  the  colloidal  solutions  are  kept  at  45°,  a 
gradual  diminution  in  the  viscosity  is  observed  both  in  presence  and 
absence  of  electrolytes.  Continued  shaking  of  the  colloidal  solutions 
has  no  measurable  effect  on  the  viscosity.  Since  addition  of 
electrolytes,  rise  of  temperature,  and  shaking  reduce  the  degree 
of  dispersity  of  the  hydrosol,  it  is  supposed  that  the  changes  in 
viscosity  are  dependent  on  the  changes  in  the  character  of  the 
disperse  phase.  For  small  variations  in  the  degree  of  dispersity,  the 
viscosity  diminishes,  whereas  the  formation  of  much  larger  particles 
results  in  an  increase  of  viscosity.  H.  M.  D. 

Balling-together  Phenomena.  J.  Hertkorn  (Chem.  Zeit.,  1911, 
35,  89). — The  various  phenomena  in  connexion  with  the  balling- 
together  of  precipitates  (this  vol.,  ii,  98)  are  readily  explained  by  the 
convection  currents  set  up  by  the  difference  in  temperature  between 
the  liquid  in  which  the  precipitate  is  suspended  and  the  surrounding 
atmosphere.  T.  S.  P. 

Adsorption  of  Neutral  Salts.  Hilary  Lachs  and  Leonor 
MiCHAELis  (Zeilsch.  Blektrochem.,  1911,  17,  1 — 5). — It  is  first  shown 
that  potassium  and  sodium  chlorides  are  adsorbed  (from  aqueous 
solutions)  by  blood  charcoal  in  a  normal  way  (the  quantity  adsorbed 
per  gram  of  charcoal  is  nearly  proportional  to  the  square  root  of  the 
equilibrium  concentration  of  the  salt)  and  that  the  cation  and  anion 
are  adsorbed  in  equivalent  quantities.  The  adsorption  is  not  affected 
by  the  addition  of  acetone,  amyl  alcohol,  or  phenol  to  the  solution,  and, 
conversely,  the  adsorption  of  these  substances  is  not  affected  by 
the  presence  of  the  salts.  On  the  other  hand,  the  addition  of  a  salt 
(sodium  or  potassium  nitrate  or  sodium  sulphate)  to  the  solution 
diminishes  the  quantity  of  the  chloride  adsorbed  in  a  very  marked 
way. 

The  addition  of  a  basic  substance  (sodium  or  potassium  hydroxide, 
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ammonia,  sodium  carbonate,  trisodium  phosphate)  to  the  solution 
prevents  the  adsorption  of  chlorine  ion  altogether,  whilst  acids  have 
the  opposite  effect.  This  effect  of  acids  is  not  entirely  dependent  on 
the  hydrion,  but  depends  also  on  the  nature  of  the  anion.  Sulphuric 
and  phosphoric  acids  were  the  most  active  of  those  tried,  nitric  acid 
had  but  little  effect,  and  the  halogen  hydracids  diminished  the 
adsorption  instead  of  increasing  it. 

The  authors  draw  the  conclusion  that  whilst  the  adsorption  of  non- 
electrolytes  is  probably  due  to  changes  of  surface  tension,  that  of 
electrolytes  must  be  ascribed  to  some  different  cause,  probably  of 
electrical  origin.  T.  E. 

Adsorption  Experiments.  K.  Scheringa  (Chem.  Weekblad, 
1911,  8,  11 — 12). — The  author  describes  experiments  on  the  diminu- 
tion of  the  lead  content  of  lead  solutions  by  contact  with  paraffin- 
wax,  and  states  that  the  amount  of  lead  abstracted  from  the  solutions 
is  independent  of  the  surface  area  of  the  wax.  His  inference  is  that 
the  action  is  due  to  solution  and  not  to  surface  condensation. 

A.  J.  W. 

Ostwald's  Dilution  Law.  Jan  Sebor  {Zeiisch.  physikal.  Chem., 
1911,75,  685 — 686). — It  is  shown  mathematically  that  the  dilution 
law  is  only  valid  when  no  reaction  takes  place  between  the  electrolytes 
in  the  mixture.  G.  S. 

Relation  of  Osmotic  Pressure  to  Temperature.  I.  Manu- 
facture of  the  Cells  employed  in  the  Measurements.  Harmon 
N.  Morse,  William  W.  Holland,  Joseph  C.  W.  Frazer,  and 
B.  Mears  (Amer.  Chem.  J.,  1911,  45,  91 — 113.  Compare  Morse  and 
Frazer,  Abstr.,  1905,  ii,  575).— Morse  and  Holland  (Abstr.,  1909,  ii, 
386)  have  given  an  account  of  measurements  of  the  osmotic  pressure 
of  sucrose  solutions  at  20°,  and  have  compared  the  results  with  those 
obtained  at  0°,  5°,  10°,  15°,  and  25°  (Abstr.,  1907,  ii,  744;  1908, 
ii,  671,  1019;  1909,  ii,  216).  It  has  been  found  that  within  this 
range  of  0 — 25°,  the  temperature-coefficient  of  osmotic  pressure  in  the 
case  of  sucrose  solutions  of  concentration  from  O'liV  to  N  is 
practically  identical  with  that  of  gas  pressures. 

The  method  of  investigation  has  now  been  further  improved,  and  the 
work  at  the  six  temperatures  mentioned  has  been  repeated.  The 
results  obtained  confirm  the  conclusion  arrived  at  previously,  but 
a  few  preliminary  experiments  with  concentrated  solutions  at  30°,  40°, 
and  50°  indicate  that  at  these  higher  temperatures  the  ratio  of 
osmotic  to  gas  pressure  does  not  remain  constant,  but  tends  to 
diminish,  beginning  at  &ome  point  between  25°  and  30°.  A  detailed 
account  of  the  work  is  to  bo  published  in  a  series  of  papers,  of  which 
this  is  the  first. 

A  full  description  is  given  of  the  method  of  manufacturing  the 
cells,  including  the  treatment  of  the  clays,  the  burning  and  glazing  of 
the  cells,  and  the  mode  of  attaching  the  manometer.  The  cells  are 
glazed,  both  inside  and  outside,  from  the  middle  upwards.  They  have 
been  found  satisfactory  in  all  respects,  except  that  there  is  a  chance 
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that  dissolved  matter  may  diffuse  in  between  the  two  glazed  surfaces 
and  afterwards  affect  the  pressure  measurement  by  diffusing  down- 
wards and  distributing  itself  about  the  membrane.  It  is  considered 
probable  that  the  results  of  the  experiments  have  not  been  vitiated  in 
the  slightest  degree  by  this  defect,  but  efforts  will  be  made  to 
obviate  the  risk  by  making  a  cell  half  porous  and  half  porcelain. 

E.  G. 

Theory  of  the  Isoelectric  Point.  Leonor  Michaelis  andi 
Heinrich  Davidsohn  (Biochem.  Zeitsch.,  1910,  30,  143 — 150). — In 
previous  papers  (Abstr.,  1910,  ii,  592,  etc.)  it  has  been  shown  by. 
experiments  with  protein  solutions  that  the  so-called  isoelectric  point 
and  the  point  of  optimum  coagulation  coincide.  The  acidic  and  basic 
dissociation  constants  of  these  proteins  are,  however,  not  known,  and 
experiments  have  now  been  made  with  simpler  compounds  for  which 
both  dissociation  constants  are  known.  The  rate  of  crystallisation 
from  fairly  concentrated  solutions  of  these  electrolytes  in  iV/1-sodium 
hydroxide  to  which  different  proportions  of  acid  had  been  added  was 
observed  ;  the  hydrogen  concentration  of  the  solution  showing  the 
maximum  crystallisation  velocity  was  determined  by  E.M.F.  measure- 
ments, and  the  H'  ion  concentration,  J,  at  the  isoelectric  point  thus 
obtained  compared  with  that  calculated  by  means  of  the  formula 
J=  J KaKyjfKi,  where  Ka  and  jfiTj  are  the  acidic  and  basic  dissociation 
constants  of  the  electrolyte,  and  Ki,,  is  the  ionic  product  for  water. 

With  m-  and  p-aminobenzoic  acids  there  is  excellent  agreement 
between  the  observed  and  calculated  values  of  J,  with  aspartic  acid 
the  agreement  is  moderate,  with  theobromine  unsatisfactory,  and  with 
aisenious  acid  the  velocities  of  crystallisation  were  so  irregular  that 
no  definite  results  were  obtained.  G.  S. 

Ideal  Solutions.  L.  Gay  {J.  Chim.  Phys.,  1911,  9,  103—104).— 
Polemical.  Criticism  of  a  recent  paper  by  Washburn  (Abstr.,  1910, 
ii,  1044).  R.  J.  C. 

Transference  and  Transformations  of  Energy  with 
Applications  to  the  Theory  of  Solutions.  Madison  M.  Garver 
(/.  Physical  Chem.,  1911,  15,  20—44.  Compare  Abstr.,  1910, 
ii,  935). — The  second  law  of  thermodynamics  may  be  enunciated 
thus :  "In  an  isolated  system  work  or  potential  energy  appears  only 
during  the  spontaneous  transfer  of  energy  from  points  of  higher  to 
points  of  lower  intensity,  accompanied  by  an  equilibrating  of  the 
various  energy  intensities."  All  natural  processes  are  equilibrating 
processes,  during  which  each  type  of  energy  independently  tends  to 
become  uniformly  distributed. 

Equilibrium  may  be  established  between  a  solution  and  the  pure 
solvent  by  (1)  raising  the  temperature  of  the  solution  until  its  vapour 
pressure  equals  that  of  the  solvent,  or  (2)  raising  the  level  of  the 
solution  so  that  the  difference  in  vapour  pressures  is  compensated  by 
the  higher  barometric  pressure  of  the  vapour  on  the  solvent,  or 
(3)  increasing  the  pressure  on  the  solution.  If  any  two  of  these 
conditions  are  prevented,  the  spontaneous  transfer  of  solvent  vapour  to 
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the  solution  will  establish  the  third.  The  solution  is  therefore  in  a 
state  of  less  potential  (free)  energy  than  the  pure  solvent  at  the  same 
temperature,  although  the  energy  per  molecule  is  unchanged.  If  it  is 
assumed  that  dissolution  entails  no  chemical  union,  but  merely  the 
distribution  of  the  energy  of  the  iV-molecules  of  solvent  among  the 
(JV+n)  molecules  of  solution,  the  abs.  temperatures  before  and 
after  dissolving  the  solute  should  be  as  (iV  +  w):iV.  The  fall  in 
temperature  on  dissolving  1  gram-mol.  of  sucrose  in  a  litre  of  water 
at  20°  would  be  5°  instead  of  the  actual  0  8°.  The  difference  must  be 
supplied  by  chemical  union  with  a  decrease  in  the  number  of  reacting 
molecules  and  the  liberation  of  a  definite  amount  of  energy. 

R.  J.  C. 

The  Critical  Phenomena  of  Dissolution  of  Mixtures  with 
Normal  Components  Examined  under  Variable  Pressure. 
Jean  Timmermans  {Proc.  K.  Akad.  Wefensch.  Amsterdam,  1910,  13, 
507 — 526). — The  influence  of  pressure  on  the  critical  solution 
temperature  has  been  investigated  for  mixtures  of  c?/c^ohexane  and 
aniline  (3r05°),  nitrobenzene  and  hexane  (21  "00°),  and  nitrobenzene 
and  isopentane  (32"20°).  For  the  first  pair  of  liquids  tbe  critical 
solution  temperature  rises  with  increase  of  pressure,  the  rise  per 
atmosphere  being  about  0'0065°.  For  the  other  two  pairs  the 
temperature  falls  with  increase  of  pressure,  the  fall  per  atmosphere 
decreasing  as  the  pressure  becomes  greater.  In  the  case  of  a  mixture 
of  nitrobenzene  and  hexane,  dt/dp  is  equal  to  0*0186°  at  low  pressures, 
and  0'0122°  at  220  atmospheres.  For  a  mixture  of  nitrobenzene  and 
tsopentane,  dt/dp  is  equal  to  0'0413°  at  low  pressures  and  0"0200°  at 
250  atmospheres.  H.  M.  D. 

Crystallisation  from  Aqueous  Solutions.  V.  Adsorption 
by  Crystals,  Robert  Marc  {Zeitsch.  physikal.  Chem.,  1911,  75, 
710—732.  Compare  Abstr.,  1909,  ii,  798,  983;  1910,  ii,  834).— In 
connexion  with  the  observation  that  the  presence  of  dyes  retards  the 
velocity  of  crystallisation,  the  equilibrium  between  certain  crystals 
and  dyes  in  solution  has  now  been  systematically  investigated.  As 
dyes,  methylene-blue,  Bismarck-brown,  methyl-violet,  and  ponceau- 
RR,  and  as  adsorbing  surfaces,  [crystals  of  uric  acid,  barium  sulphate, 
and  barium  and  strontium  carbonates  were  used. 

It  is  shown  that  the  colouring  of  crystals  is  an  adsorption  pheno- 
menon, and  follows  the  well-known  exponential  law  a  =  M^l'^,  where  a 
is  the  amount  adsorbed  by  a  definite  surface,  I  is  the  concentration  of 
the  dye  in  the  solution,  and  k  and  n  are  constants.  With  different 
substances  the  values  of  1/n  vary  between  1/3  und  1.  Further,  for 
every  crystalline  substance  with  definite  surface,  there  is  an  upper 
limit  of  saturation,  beyond  which  a  no  longer  increases  as  lis  increased. 
The  bearing  of  the  saturation  limit  on  the  phenomena  of  crystallisa- 
tion from  coloured  solutions  is  discussed  in  detail. 

The  same  crystal  does  not  adsorb  to  the  same  extent  on  all  its 
surfaces,  and  in  this  connexion  it  is  shown  generally  that  the  ratio  in 
which  the  different  dyes  are  adsorbed  does  not  depend  on  the  chemical 
nature  of  the  adsorbent,  but  on  the  crystallographic  nature  of  the 
adsorbing  surface.  G.  S. 
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Crystallisation  through  Membranes.  James  H.  Walton,  jun. 
{J.  Physical  Chem.,  1911,  15,  45 — 53.  Compare  Abstr.,  1909,  ii, 
649). — Supercooled  phosphorus,  which  crystallises  at  a  speed  of  60,000 
mm.  per  minute,  cannot  transmit  its  crystallisation  through  gold- 
beater's skin,  or  through  0-005  in.  of  rubber,  although  salol  with  a 
crystallisation  speed  of  only  4  mm.  per  minute  is  able  to  pass  its  solid 
phase  through  these  membranes.  Aqueous  supersaturated  solutions 
of  sodium  acetate,  potassium  alum,  and  lead  acetate  are  unable  to 
crystallise  through  rubber  membranes  00003  to  0*0004  in.  thick. 
The  necessary  contact  with  the  solid  phase  is  not  established  unless 
the  membrane  is  wetted  by  the  solvent  as  in  the  case  of  aqueous 
solutions  with  parchment  or  collodion.  In  order  that  an  aqueous 
solution  shall  crystallise  through  either  of  these  membranes,  a  definite 
minimum  degree  of  supersaturation  is  necessary,  depending  on  the 
particular  salt  and  membrane.  Potassium  alum  appears  to  pass 
through  parchment  less  readily  than  through  collodion,  and  the 
reverse  holds  for  sodium  acetate.  The  author  suggests  that  there  is  a 
concentration  of  the  water  in  the  pores  of  the  membrane,  so  that  in 
order  to  produce  a  saturated  solution  in  the  membrane,  a  definite 
degree  of  supersaturation  is  necessary  outside  it.  R.  J.  C. 

Solid  Colloidal  Solutions.  Alfred  Lottermoser  {Zeitsch.  Chem. 
Ind.  KoUoide,  1911,  8,  95 — 96). — In  reference  to  the  views  of 
Benedicks  on  the  nature  of  troostite  (this  vol.,  ii,  25),  the  author  calls 
attention  to  the  similarity  between  the  phenomena  which  are  observed 
in  the  slow  and  rapid  cooling  of  iron  carbon  alloys  on  the  one  hand, 
and  gold  glasses  on  the  other.  H.  M.  D. 

Emulsion  Colloids  (Bmulsoids)  and  Observations  on  the 
Methods  of  Counting  Ultra-microscopic  Particles.  Georg 
WiEGNER  {KolL  Chem.  Beihefte,  1911,  2,  213— 242),— It  has  been 
found  that  independent  estimations  of  the  number  of  ultra-microscopic 
particles  in  a  solution  of  colloidal  gold,  carried  out  by  different 
observers  at  different  times,  exhibit  discrepancies  such  as  can  be 
entirely  accounted  for  on  the  basis  of  the  law  of  probability. 

Experiments  are  described  which  show  that  olive  oil-water  emulsions 
can  be  prepared  by  means  of  a  Laval  emulsifier  which  contain  as 
many  as  5"  10^  colloidal  particles  in  1  c.c.  Emulsoids  containing  from 
2  to  3"  10^  particles  per  c.c.  are  quite  stable,  but  those  containing  a 
larger  or  a  smaller  number  of  particles  are  comparatively  unstable. 

The  olive  oil-water  emulsoids  exhibit  the  characteristic  properties 
of  colloidal  solutions.  Coagulation  takes  place  on  addition  of 
electrolytes.  Corresponding  with  the  fact  that  the  emulsoid  particles 
are  negatively  charged,  it  is  found  that  acids  cause  coagulation  even 
in  very  dilute  solution.  In  very  small  quantities  (less  than  2-5 
millimols.  per  litre),  hydroxides  have  no  effect,  but  above  this  limit  the 
activity  of  hydroxides  exceeds  that  of  acids.  This  is  attributed  to  the 
greater  readiness  with  which  the  OH*  ions  are  adsorbed  as  compared 
with  the  H'  ions. 

In  presence  of  egg-albumin,  coagulation  takes  place  more  readily,  and 
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this  is  supposed  to  be  an  effect  of  the  same  kind,  although  opposite  in 
sign,  as  that  which  is  involved  in  the  action  of  protective  colloids. 

H.  M.  D. 

Some     General     Properties     of    the     Binary     Equilibrium 

(Diagram.  Karl  Bornemann  {Metallurgie,  1910,  7,  740 — 747). — 
pomplete  immiscibility  of  the  components  in  two  co-existing  phases  is 
impossible,  and  every  homogeneous  field  of  the  equilibrium  diagram 
must  therefore  have  a  certain  extension  in  the  direction  of  the  axis  of 
-  concentration.  As  two  co-existing  saturated  phases  cannot  have  the 
same  composition,  the  heterogeneous  field  separating  these  two  phases 
must  also  have  a  definite  extension  in  the  same  direction.  These  rules 
apply  to  all  systems  which  are  not  in  invariant  equilibrium.  Their 
effect  on  the  diagram  is  illustrated  by  application  to  the  nickel-sulphur 
system  (Abstr.,  1910,  ii,  1072).  0.  H.  D. 

The  Analysis  of  Binary  Compounds  by  a  Method  Based 
on  the  Law  of  Mass  Action.  Iwan  Ostromisslensky  {Ber.,  1911, 
44,  268 — 273). — It  is  shown  that  if  two  substances,  A  and  B,  unite 
to  form  an  unstable  compound,  and  if  varying  amounts  represented  by 
a  and  6  (in  gram-mols.)  of  the  two  are  mixed  in  solution  so  that  a  +  b  is 
always  constant,  then  the  maximum  yield  of  the  compound  is  formed 
when  the  two  components  are  present  in  the  proportions  in  which  they 
combine  with  one  another.  The  maximum  yield  of  compound  can  be 
determined  by  some  physical  method,  such  as  change  in  colour.  It  is 
shown  that  in  the  case  of  aniline  and  nitrobenzene,  a  definite  compound 
of  molecular  proportions  of  the  components  is  formed  in  the  absence 
of  a  solvent.  The  coloration  was  determined  with  a  Kriiss  spectro- 
photometer, using  an  incandescent  gas  lamp  and  a  thickness  of  liquid 
10  mm.,  at  22—23". 

The  formula  a/s.{9M+3M')/R  can  be  used  for  calculating  the  relative 
amounts  of  product  in  the  solution  when  a  +  b  =12  and  o/6  =  3. 
M  and  M'  represent  the  mol.  wts.  of  the  two  components,  >S'  the  sp.  gr. 
of  the  mixture,  and  Ii  the  proportionality  factor.  J.  J.  S. 

Equilibrium  Diagram  of  Silver  Iodide.  Gustav  Tammakn 
{Zeitsch.  physikal.  Chem.,  1911,  75,  733 — 762). — In  a  previous  paper 
(Ann.  Phys.  Chem.,  1899,  [ii],  68,  643)  evidence  was  obtained  that 
three  solid  forms  of  silver  iodide  exist.  As  a  result  of  the  present 
investigation,  this  conclusion  is  confirmed,  the  three  forms  being  silver 
iodide,  I,  the  ordinary  yellow  modification  ;  II,  a  red  modification,  and 
III,  which  is  only  stable  when  the  pressure  exceeds  3000  kilog./cm.^. 

The  equilibrium  curves  I — III  and  I — II  have  been  determined  in 
detail,  and  also  the  position  of  the  triple  point  at  which  the  three 
forms  are  in  equilibrium  ;  the  latter  point  lies  at  100°  and  2940  kilog. 
pressure.  The  change  ot  volume  when  modification  I  changes  to  the 
denser  form  III  is  about  0*0265  c.c.  per  gram,  whereas  the  converse 
change  from  III  to  I  is  attended  by  an  expansion  of  only  0'0233  c.c. 
per  gram.  The  cause  of  this  discrepancy  is  so  far  undetermined. 
The  average  change  of  volume  in  changing  II  to  III  is  about  001 15 
cm.  per  gram.     The  velocity  of  transformation  of  I  to  III,  and  vice 
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versa,  does  not  take  place  like  a  system  of  one  component,  {or  example, 
like  the  transformation  ice  I — ice  III.  In  the  range  of  temperature 
from  90°  to  20°  the  transformation  I — III  takes  place  at  a  definite 
pressure,  which  only  depends  on  the  rate  of  change  of  volume ;  in  the 
converse  transition  III — I,  the  maximum  velocity  is  reached  at  2700 
kilog./cm.2,  practically  independent  of  the  temperature.  At  the  end 
of  the  transformation  I — 111,  the  pressure  must  exceed  3200  kilog.  in 
order  to  complete  the  change  ;  similarly,  to  complete  the  converse 
transformation,  the  pressure  must  be  very  considerably  lowered.  As 
an  explanation  of  these  peculiarities  it  is  suggested  that  both  I  and 
III  form  saturated  mixed  crystals,  the  composition  of  which  depends 
on  the  temperature  and  pressure. 

When  III  is  cooled  to  -  80°  and  the  pressure  reduced,  the  change 
III — I  occurs  at  1700  kilog.  pressure,  but  when  the  same  form  is 
cooled  to  -180°,  the  transformation  does  not  occur  even  at  1  kilog. 
pressure. 

In  the  course  of  the  investigation  it  was  shown  that  the  precipitated, 
so-called  amorphous  silver  iodide  is  identical  with  the  crystalline 
modification.  G.  S. 

Mixed  Crystals  in  Liquid-Orystalline'Syatems  and  the  Phase 
Rule.  Ada  Prins  (Zeitsch.  physikal  Chem.,  1911,75,  681 — 684). — 
An  answer  to  the  criticisms  of  Lehmann  (Abstr.,  1910,  ii,  772)  on  the 
author's  work  (compare  Abstr.,  1909,  ii,  869).  The  importance  of 
quantitative  observations  as  opposed  to  purely  qualitative  microscopic 
observations  is  emphasised.  G.  S. 

Periodic  Reactions.  Julius  Hirniak  {Zeitsch.  physikal.  Chem., 
1911,  75,  675—680.  Compare  Lotka,  Abstr.,  1910,  ii,  401).— It  is 
shown  mathematically  that  under  certain  conditions  a  periodic  chemical 
reaction  may  occur  in  the  unimolecular  reversible  transformation  of 
three  isomerides.  G.  S. 

Speed  of  Reaction  in  Heterogeneous  Systems.  J.  Boselli 
(Compt.  rend.,  1911,  152,  256 — 259). — The  following  conclusions, 
derived  from  theoretical  considerations  to  be  published  hereafter,  refer 
to  that  particular  type  of  reaction  illustrated  by  the  dissolution  of 
magnesia  in  dilute  hydrochloric  acid,  a  case  in  which  the  velocity  of 
reaction  depends  on  the  rate  of  diffusion  of  the  acid  towards  the 
solid, 

(1)  The  velocity  of  dissolution  or  vaporisation  of  a  solid  in  a  liquid 
is  proportional,  other  conditions  being  equal,  to  a  power,  slightly  less 
than  the  4/3,  of  the  difference  between  the  mean  concentration  of  the 
dissolved  solid  at  an  infinitely  small  distance  from  the  undissolved  sur- 
face, and  its  average  concentration  in  the  solution.  The  velocity  is 
also  pr-oportional  to  the  1/3  power  of  the  coefiicient  of  diffusion  of  the 
solute  in  the  solvent. 
,.  (2)  The  speed  of  dissolution  is  proportional  to  the  square  root  of  the 

. licient  of  diffusion,  to  the  square  root  of  the  velocity  of  the  stream 

'f Vi  \\\ '  n  ("moving  uniformly  in  a  straight  line),  and  to  the  difference 

r  ^'^   concentration    at    saturation     and    the    average    con- 

In  presence  Oi 
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(3)  The  following  expressions  indicate  the  speed  of  total  dissolution, 
Q,  of  a  rectangular  plate  (dimensions  Ixy)  and  of  a  circular  plate, 
radius  E,  respectively,  each  being  parallel  to  the  flow  of  liquid : 
Q  =  2By  jTiaJ-Tv ;  Q  =  2^7??  JVKJTr.B/.O.  -  a?)^.da. 

K  is  the  coefficient  of  diffusion,  Fthe  velocity  of  the  liquid,  and  B  the 
diiJerence  between  concentration  at  saturation  and  mean  con- 
centration. 

These  expressions  have  an  advantage  over  those  of  Nernst,  inasmuch 
as  they  contain  no  arbitrary  constant.  W.  0.  W. 

Comparison  of  Reaction  Velocity  and  the  Fluidity  of  the 
Medium.  Ernest  S.  Grumell  (/.  Chim.  Phys.,  1911,  9,  143 — 159). 
— The  rates  of  hydrolysis  of  sucrose  and  ethyl  acetate  by  hydrogen 
chloride  have  been  compared  with  the  viscosities  of  the  same  solutions 
at  various  temperatures  from  0°  to  98°.  In  neither  case  does  the 
progress  of  the  hydrolysis  introduce  any  appreciable  change  in  the 
viscosity  of  the  solutions. 

No  quantitative  relation  between  viscosity  and  chemical  acti\rity 
could  be  traced,  and  the  introduction  of  solubility  considerations  in 
the  case  of  sucrose  led  to  no  better  result. 

The  coefficients  of  increase  of  velocity  and  decrease  of  viscosity  with 
temperature  both  show  a  diminution  as  temperature  rises.  The  ratios 
of  the  temperature-coefficients  of  velocity  and  viscosity  at  any  tem- 
perature were  appreciably  constant  in  both  reactions.  This  is  held  to 
demonstrate  a  connexion  between  the  phenomena.  It  is  suggested  that 
connexion  is  to  be  sought  in  Trautz'  hypothesis  (Abstr.,  1909,  ii, 
651),  according  to  which  the  variations  in  the  temperature-coefficient 
of  reaction  velocity  are  due  to  changes  in  the  specific  heat  of  the 
solution,  to  which  also  the  viscosity  is  closely  connected.        K.  J.  C. 

The  Velocity  of  the  Ring  Opening  in  Connexion  with 
the  Composition  of  the  Unsaturated  Ring  Systems,  Jacob 
BoESEKEN  and   A.  Schweizer  {Froc.  K.  Akad.   Wetensch.  Amsterdam, 

1910,  13,  634 — 536). — The  rates  of  hydration  of  succinic  and  malic 
anhydrides  have  been  compared  at  0°  by  means  of  measurements  of  the 
electrical  conductivities  of  the  aqueous  solutions.  The  observed  rate 
of  change  indicates  that  the  reaction  is  unimolecular,  and  that  maleic 
anhydride  takes  up  water  14*2  times  as  fast  as  succinic  anhydride 
(compare  Rivett  and  Sidgwick,  Trans.,  1910,  97,  1677).      H.  M.  D. 

Repeating  Figures  in  the  Atomic  Weight  Values.  Heinrich 
Loewen  {Chem.  Zeit,  1911,  35,  55). — A  severe  adverse  criticism  of 
Loring's  suggestion  (compare  Abstr.,  1910,  ii,  1053)  that  there  is 
some  significance  in  the  occasional  recurrence  of  the  figure  in  the  unit's 
place  in  the  second  place  of  decimals.  G  S 

Atomic  Weight  Relations.     F.  H.  Loring  {Physikal.  Zeitsch., 

1911,  12,  107 — 112). — The  paper  consists  mainly  of  tables  and  curves 
illustrating  relationships  between  the  atomic  weights,  some  of  which 
have  already  been  given  in  previous  papers  (compare  Abstr.,  1909, 
ii,  392,  562,  715  ;  1910,  ii,  26).    The  inactive  gases  are  supposed  to  be 
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formed  by  the  association  of  acid  and  basic  principles,  and  a  number 
of  methods  of  arriving  at  their  atomic  weights  on  this  basis  are 
indicated.  Tiie  atomic  weights  of  these  elements  are  also  derived 
by  a  geometrical  method.  In  the  course  of  the  investigation,  the 
atomic  weights  of  a  number  of  elements  so  far  unknown  are  deduced. 

a  S. 

Periodic  System  [of  the  Elements].  Curt  Schmidt  {Zeitsch. 
physikaL  Chem.,  1911,  75,  651 — 664). — The  author  considers  that  the 
weaknesses  of  Mendeleeff's  classification  of  the  elements  can  be 
avoided  by  dividing  the  elements  into  four  groups  which  are  genetically 
connected.  The  first  group  comprises  hydrogen,  certain  gases  present 
in  stars,  and  "  proto-metals."  The  second  group  consists  substantially 
of  the  members  of  the  even  series  of  Mendeleeff's  table,  which  are 
characterised  by  pronounced  chemical  individuality  and  the  division 
into  metals  and  non-metals,  separated  by  a  neutral  zone  of  inactive 
gases.  The  third  group,  which  consists  mainly  of  the  uneven  series  of 
Mendeleeff's  table,  consists  of  metals  only,  and  the  members  form  no 
definite  chemical  compounds  among  themselves,  but  merely  alloys. 
The  fourth  group  comprises  the  metals  of  the  rare  earths. 

The  advantages  of  this  system  of  classification,  and  the  possible 
stages  in  the  genesis  of  the  elements  are  discussed  in  detail.  Finally, 
as  regards  tendencies  now  at  work,  the  development  is  towards  the 
elimination  of  chemical  differences,  and  therefore  towards  the  dis- 
appearance of  chemical  affinity.  This  is  brought  about  by  the  forma- 
tion of  systems  of  elements,  the  members  of  which  become  chemically 
more  alike  and  finally  identical.  G.  S. 

Helix  Chemica.  Study  of  the  Periodic  Relations  of  the 
Elements  and  Their  Graphic  Representation.  Benjamin  K. 
Emerson  {Amer.  Chem.  J.,  1911,  45,  160 — 210). — The  elements  have 
been  arranged  in  the  form  of  a  spiral  based  on  the  idea  of  Crookes' 
spiral  (Trans.,  1888,  53,  503).  The  curve  begins  with  "  der  TJrstoff  " 
or  ether  with  valency  and  density  of  zero.  From  this  an  initial 
half-circle  rises  with  coronium  at  its  summit.  The  second  curve  is  a 
half-octave  circle  passing  from  hydrogen  through  nebulium  and 
"  protofluorine  "  to  helium  (compare  Jessup  and  Jessup,  Abstr.,  1908, 
ii,  96).  This  is  followed  by  two  octave  circles  in  which  the  elements 
sink  through  lithium  to  carbon,  rise  through  fluorine  to  neon,  and 
repeat  the  curve  through  sodium  to  silicon  and  on  through  chlorine 
to  argon.  The  spiral  is  continued  by  four  double-octave  circles,  and 
terminates  in  a  quadruple  octave.  The  first  double  octave  begins  with 
potassium  and  ends  with  krypton ;  the  second  begins  with  rubidium 
and  ends  with  xenon  ;  the  third  begins  with  caesium  and  ends  with 
an  unknown  element ;  the  fourth  begins  with  an  unknown  element 
and  ends  with  "  radium  emanation."  The  quadruple  octave  contains 
radium,  ionium,  thorium,  and  uranium. 

The  position  of  the  elements  in  the  spiral  are  correlated  with  the 
atomic  weights,  densities,  valencies,  refractivities,  specific  volumes, 
compressibilities,  electropotential  relations,  cry  stall  ographic  forms, 
fusibilities,  volatilities,  hardness,  ductility,  and  other  properties. 

The  paper  is  illustrated  with  numerous  diagrams.  E.  G. 
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The  State  of  Aggregation  of  Matter.  I. — III.  Samuel 
B.  ScHRYVER  {Proc.  Roy.  Soc,  1910,  B,  83,  96— 123).— See  this 
vol.,  i,  245. 

The  History  of  the  Name  "  Gas."  Edmunb  O.  von  liiPPMANN 
{Chem.  Zeit.,  1911,  35,  41—43,  62—64,  70— 72).— Historical. 

L.  DE  K. 

Congress  of  Chemists  at  Karlsruhe  in  1860.  Ernst  von 
Meyer  (J.  pr.  Chem.,  1911,  [ii],  83,  182— 189).— Historical. 

C.  S. 

Gas  Regulator  for  Thermostats.  Arthur  Slator  (.r.  Soc. 
ClMm.  Ind.,  1911,  30,  61 — 62). — The  part  of  the  regulator  containing 
the  mercury  is  provided  with  a  side-tube  which  is  bent  slightly  down- 
wards close  to  the  junction  and  then  rises  vertically.  By  means  of  a 
glass  rod  fitted  into  the  upper  end  of  this  side-tube,  the  level  of  the 
mercury  in  the  main  tube  may  be  regulated  as  desired,  the  rod  being 
moved  up  or  down  for  this  purpose.  The  rod  passes  through  a  rubber 
stopper  fitted  in  a  cup  at  the  top  of  the  tube,  and  this  cup  is  filled  with 
a  mixture  of  glycerol  and  water.  W.  P.  S. 

New  Form  of  Constant  Temperature  Drying  Oven. 
Raymond  L.  S;au  {J.  Soc.  Chem.  Ind.,  1911,  30,  61). — The  oven 
consists  of  a  round  or  square  cylinder  mounted  horizontally  and 
surrounded  by  a  jacket  of  similar  shape.  The  jacket  is  united  to  the 
cylinder  at  one  end,  and  this  end  of  the  oven  is  closed  by  means  of  a 
closely-fitting  door.  Steam,  or  the  vapour  of  any  other  liquid,  is 
admitted  to  the  jacket,  which  is  provided  with  a  condenser,  and  a 
current  of  air  is  drawn  through  the  oven  itself,  this  air,  before  enter- 
ing the  oven,  having  been  passed  through  a  spiral  tube  situated  in  the 
jacket  and  surrounding  the  cylinder  form- 
ing the  oven.  A  tube,  leaving  the  oven 
at  the  opposite  end  to  the  door,  is  con- 
nected with  a  pump  in  order  to  draw  the 
current  of  heated  air  through  the  spiral 
tube  and  oven.  W.  P.  S. 

Cheap  Crucible  Supports,  von  Hey- 
GENDORFF  {Chem..  Ztit.,  1911,  35,  139).— 
The  disused  fire-clay  supports  of  inverted 
incandescent  mantles  will  be  found  suit- 
able for  supporting  red-hot  crucibles  either 
on  the  bench  or  in  a  desiccator.     L.  de  K. 

A  Closing  Contrivance  for  Gas- 
washing  Bottles,  Wash-Bottles,  etc. 
Franz  Michel  {Chem.  Zeit.,  1911,  35, 
72). — The  arrangement  (see  Fig.)  renders 
unnecessary  the  use  of  stopcocks  or  pinch- 
cocks,  and  allows  the  current  of  the  gas 
to  be  regulated  or  to  be  shut  off.  All  that  is  necessary  is  to  move 
the  bulb-tube  upwards  or  downwards  in  the  cork,  so  as  to  partly  or 
totally  close  the  opening  A. 

14—2 
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The  same  principle  may  be  applied  to  ordinary  wash-bottles. 

L.  DE  K. 

A  New  Gas-generating  Apparatus.  Fkanz  Michkl  {Chem. 
Zeit,  1911,  35,  52). — An  Improved  Kipp  Apparatus. — An  exit  tube  for 
the  gas  generated  is  fused  on  to  the  neck  of  the  lower  vessel. 
Corresponding  in  position  with  this,  a  groove  is  cut  in  the  upper  vessel 
where  it  is  ground  into  the  neck  of  the  lower  vessel,  so  as  to  form 
a  passage  from  the  lower  vessel  to  the  exit  tube.  On  rotating  the 
upper  vessel  this  passage  is  closed,  thus  replacing  the  usual  external 
stopcock  on  the  exit  tube,  •  L.  de  K. 
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Influence  of  Organic  Liquids  on  the  Interaction  of  Hydrogen 
Sulphide  and  Sulphur  Dioxide.  David  Klein  {J.  Physical  Chem.y 
1910,  15,  1 — 19). — Dry  hydrogen  sulphide  will  not  react  with  dry 
sulphur  dioxide  (Cluzel,  Ann.  Chim.  Phys.,  1812,  84,  162).  Brereton 
Baker  has  recently  stated  that  liquid  alcohol  and  liquid  sulphur 
dioxide  can  liberate  sulphur  from  the  dried  mixture  of  gases, 
whereas  carbon  tetrachloride  is  inert  {Mem.  Manchester  Phil.  Soc, 
1909,  53,  Part  3).  The  author's  experiments  confirm  and  extend 
these  observations. 

Immediate  action  is  produced  by  water,  ethyl  alcohol,  rsobutyl 
alcohol,  isoamyl  alcohol,  acetone,  propyl  acetate,  benzaldehyde,  and 
carvone.  A  slower  decomposition  occurs  with  methyl  ethyl  ketone, 
acetonitrile,  propionitrile,  valeronitrile,  phenylacetonitrile,  methyl 
benzoate,  zsobutyl  acetate,  and  ethyl  ether.  On  the  other  hand, 
carbon  disulphide,  ethyl  disulphide,  benzene,  amylene,  chloroform, 
nitrobenzene,  acetyl  chloride,  benzoyl  chloride,  ethyl  chloride,  and 
carbon  tetrachloride  are  quite  inert.  There  appears  to  be  no 
connexion  between  the  dielectric  capacity  or  association  factor  of  a 
liquid  and  its  activity  as  a  catalyst  in  this  reaction.  Many  of  the 
active  liquids  are  known  to  form  compounds  with  hydrogen  sulphide, 
notably  the  nitriles,  the  aldehydes,  and  carvone.  The  results  generally 
support  the  intermediate  compound  theory  of  catalysis. 

Care  was  taken  to  eliminate  water  as  far  as  possible  from  the 
mixed  gases  and  the  various  solvents,  but  it  is  admittedly  impossible 
to  prove  that  water  was  entirely  absent  in  those  cases  where  action 
occurred,  K.  J.  C. 

Nitrosulphonic  Acid  :  "  Blue  Acid  ".  Fritz  Raschig  {Zeitsch. 
angew.  Chem.,  1911,  24,  160,  Compare  Abstr,,  1910,  ii,  1055).— 
Polemical.     A  reply  to  Manchot  ^this  vol.,  ii,  107).  T.  S.  P. 
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Tellurium.  Alexander  Gutbier  and  Ferdinand  Flury  (/.  pr. 
CJiem.,  [ii],  83,  145— 163).— See  this  vol.,  i,  182. 

Action  of  Hydrazine  Hydrate  on  Sodamide.  Robert  Stoll^ 
(/.  pr.  Chem.,  1911,  [ii],  200). — Almost  anhydrous  hydrazine  is 
obtained  by  distilling  sodamide  and  hydrazine  hydrate  in  a  vacuum 
(compare  llaschig,  Abstr.,  1910,  ii,  706).  The  quantity  of  sodamide 
must  be  rather  smaller  than  that  calculated  from  the  equation  : 
N2H4,H20  +  NHgNa  =  NgH^  +  NHg  +  NaOH  ;  when  an  excess  is  used, 
a  violent  explosion  occurs  at  about  70°,  probably  due  to  the  formation 
and  decomposition  of  sodium  hydrazide  (compare  Ebler,  Abstr.,  1910, 
ii,  614).  0.  S. 

Experiments  on  the  Inertness  of  Oxygen  towards  Phos- 
phorus. MiECZYSLAW  Centnerszwer  {Chem.  ZeMtr.,  1910,  ii,  1022; 
from  Kosmos,  1910,  35,  Radziszewski-Festhand,  526 — 527). — The  author 
determined  the  partial  pressure  of  oxygen  at  which  luminosity 
commences  in  solutions  of  phosphorus  in  castor  oil,  petroleum,  and 
vaselin  oil  between  0°  and  25°.  He  also  measured  the  speed  of 
oxidation  of  phosphorus  in  castor  oil  at  25°.  The  experiments  show 
that  the  apparent  inertness  of  phosphorus  for  oxygen  occurs  also  in 
solutions  of  phosphorus,  and  that  with  the  decreasing  partial  pressure 
of  the  phosphorus  the  luminosity  pressure  decreases  for  the  oxygen. 
It  is  also  shown  that  by  the  solution  of  phosphorus  in  non-volatile  oils 
its  oxidation  power  is  increased.  During  the  oxidation  of  phosphorus 
an  unknown  compound  is  formed,  which  inhibits  the  oxidation  process 
autocatalytically;  this  compound  is  evidently  identical  with  that  which 
inhibits  the  oxidation  of  solid  phosphorus  by  oxygen  at  atmospheric 
pressure.  N.  0. 

Density  of  Hydrogen  Phosphide  and  Atomic  Weight  of 
Phosphorus.  G.  Ter-Gazarian  (/.  Chim.  Phys.,  1911,  9,  101—102). 
— Replying  to  the  criticism  of  Baxter  and  Jones  (Abstr.,  1910, 
ii,  288),  the  author  contends  that  the  hydrogen  phosphide  used  in  his 
atomic  weight  determinations  could  not  have  been  contaminated  with 
hydrogen  and  ammonia.  Some  error  may,  however,  have  been 
introduced  by  calculating  the  compression  constants  from  the  critical 
data  instead  of  from  the  compressibility  of  the  phosphide. 

R.  J.  C. 

The  Volatile  Matter  of  Coal.  Horace  C.  Porter  and  F.  K. 
OviTZ  [Bull.  Bureau  of  Mines,  1910,  I,  1 — 56). — Nine  different  coals 
from  various  parts  of  the  United  States  have  been  investigated  with  a 
view  to  determining  the  composition  of  the  volatile  products  evolved 
at  different  temperatures.  The  by-products  of  coking  were  determined 
by  tests  in  an  iron  retort  on  400  grams  of  coal,  whilst  the  gas  evolved 
was  determined  by  tests  on  10  grams  of  coal,  using  a  platinum  retort. 
The  furnace  temperatures  varied  from  500 — 1100°. 

The  main  features  of  the  results  are  the  comparatively  large 
amounts  of  inert  constituents,  such  as  cai'bon  dioxide  and  water,  in 
the  products  from  certain  western  coals,  the  large  amounts  of  higher 
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methane  hydrocarbons,  such  as  ethane,  in  the  products  obtained  at 
moderate  temperatures,  particularly  from  the  Appalachian  coals,  and 
the  larger  amounts  of  gas  and  tarry  vapours  produced  quickly  at 
moderate  temperatures  from  the  younger  western  coals.  The  bearing 
of  these  results  on  smoke-producing  tendencies,  on  studies  of  the 
nature  of  coal  substance,  and  on  the  calculation  of  heat  value  from 
ultimate  analysis  is  discussed. 

Any  statement  as  to  the  character  of  the  gases  or  volatile  products 
evolved  from  coal  at  specified  temperatures  has  little  value,  unless  it  is 
accompanied  by  a  clear  description  of  the  conditions  prevailing  during 
the  testing,  and  particularly  of  the  points  at  which  temperatures  were 
taken,  and  of  the  mass  of  coal  which  was  heated.  The  temperature 
varies  throughout  the  mass,  and  is  affected  by  the  rate  and  time  of 
heating.  The  same  temperatures  outside  the  containing  vessel  produce 
diii'erent  temperatures  in  the  coal  itself  according  to  the  kind  of 
vessel  and  the  duration  of  heating.  The  distance  of  the  vessel  from 
the  point  where  temperatures  are  read  influences  the  difference 
between  the  observed  temperature  and  that  of  the  coal  within  the 
vessel.  T.  S.  P. 

Fractional  Crystallisation  and  Atomic  Weight  of  Argon. 
Franz  Fischer  and  Victor  Froboese  {Ber.,  1911,  44,  92 — 104). — 
The  discrepancy  in  the  periodic  arrangement  of  the  elements  which 
occurs  with  the  pair  argon  and  potassium  is  due  very  probably  to  an 
error  in  the  atomic  weight  of  argon.  The  authors  have  therefore  tested 
the  individuality  of  this  element  by  a  process  of  fractional  crystallisation. 
An  apparatus  for  this  purpose  is  figured  and  described  ;  the  most 
important  part  is  the  fractionating  vessel,  which  is  designed  to  effect 
a  separation  of  the  liquid  and  the  solid  phases  at  any  pressure,  and 
in  the  complete  absence  of  air.  Forty  litres  of  argon,  J)  1994, 
isolated  from  air  by  the  aid  of  glowing  calcium  carbide  (Fischer  and 
Kinge,  Abstr.,  1908,  ii,  688  ;  Fischer  and  Hahnel,  Abstr.,  1910,  ii,  608), 
aroused.  Argon  has  b.  p.  -  186-9°/760  mm.  and  f.  p.  -  189*6°,  and  its 
freezing  and  thawing  by  the  aid  of  freshly-prepared  liquid  air,  b.  p. 
about  —  191°,  and  of  stored  liquid  air,  b.  p.  about  -  184°,  is  a  practical 
operation. 

The  experiments  show  that  argon  cannot  be  separated  into  two 
fractions  of  different  density  by  fractional  crystallisation  }  the  densities 
of  the  gaseous  argon  obtained  from  the  liquid  and  the  solid  phases 
are  both  19"95(4),  corresponding  with  an  atomic  weight  of  399.  la 
gome  experiments  fractions  have  been  obtained  having  D  19 '86  ;  the 
depression  is  due  to  the  presence  of  neon  and  air,  for  when  the  latter 
is  removed  bv  chemical  means  the  density  is  increased  to  19  92. 

C.  8. 

Isothernis  of  Monatomic  Gases  and  of  their  Binary 
Mixtures.  VI.  Co-existing  Liquid  and  Vapour  Densities  of 
Argon ;  Calculation  of  the  Critical  Density  of  Argon. 
C.  A.  Crommelin  (Proc.  K.  Akad.  Wetensch.  Amsterdam,  1910,  13, 
607 — 613). — From  the  data  obtained  in  a  previous  investigation 
(Abstr,,    1910,   ii,    709),    the   author    has   calculated   the    difference^ 
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between  the  denpities  of  liquid  and  gaseous  argon  at  a  series  of 
temperatures.  By  combination  of  these  differences  with  the  sum  of 
the  densities  as  represented  by  the  law  of  rectilinear  diameters,  values 
have  been  obtained  for  the  density  of  both  liquid  and  saturated  vapour. 
The  respective  densities  are  1-0268  and  01073  at  -140-8°,  0-9339 
and  0-1621  at  -  134-72°,  0-8581  and  0-2079  at  -  129-83°,  and  0-7557 
and  0-2843  at  -  125-49°,  It  is  shown  that  the  observations  can  be 
satisfactorily  represented  by  means  of  Keesom's  formula. 

H.  M.  D. 

Isotherms  of  Monatomic  Gaaes  and  Ox  their  Binary- 
Mixtures.  VII.  Isotherms  of  Argon  between  +20°  and 
- 150°.  H.  Kamerlinoh  Onnes  and  C.  A.  Crommelin  [Proc.  K. 
Akad.  Wetensch.  Amsterdam,  1910,  13,  614 — 625). — The  pressure 
volume  relationships  of  argon  have  been  determined  at  temperatures 
between  +  20°  and  -  150°  for  pressures  ranging  up  to  60  atmospheres. 

H.  M.  D. 

Precipitation  of  Soluble  Chlorides  by  Hydrochloric  Acid. 
John  Gibson  and  Robert  B.  Denison  (Proc.  Roy.  Soc.  Edin., 
1909-10,  30,  562— 568),— From  the  point  of  view  of  the  dissociation 
theory  the  precipitation  of  sodium  chloride  from  solution  by  the 
addition  of  hydrochloric  acid  is  due  to  a  decrease  in  the  dissociation 
of  the  salt,  and  consequent  increase  in  the  concentration  of  the 
undissociated  molecules.  Precipitation  should  occur,  therefoi-e,  only 
when  the  concentration  of  the  chloride  ions  in  the  solution  of  hydro- 
chloric acid  is  greater  than  the  concentration  of  the  chloride  ions  in 
the  saturated  solution  to  which  it  is  added. 

Experiments  at  18°  with  saturated  solutions  of  sodium,  potassium, 
'rubidium,  and  ammonium  chlorides,  and  at  0°  with  saturated  solutions 
of  sodium  and  potassium  chlorides,  showed  that  precipitation  occurred 
only  when  the  concentration  of  the  hydrochloric  acid  added  was 
18 — 19%  or  higher,  that  U,  when  acid  of  maximum  conductivity  was 
added. 

Calculation  of  the  chloride-ion  concentrations  of  the  saturated 
solutions  from  measurements  of  the  electrical  conductivity  shows  that 
only  in  the  case  of  sodium  chloride  is  it  less  than  the  concentration 
of  the  chloride  ion  in  hydrochloric  acid  of  maximum  conductivity,  so 
that  if  the  explanation  mentioned  above  is  the  correct  one,  the  ionic 
concentrations  calculated  from  the  electrical  conductivities  cannot  be 
even  approximately  correct. 

Even  if  the  concentration  of  the  chloride  ions  is  at  least  equal  to 
that  of  the  saturated  salt  solutions,  there  is  no  explanation  as  to  why 
such  solutions,  which  are  all  precipitated  by  hydrochloric  acid  of  the 
same  concentration,  are  in  no  case  pi  ecipitated  by  a  solution  containing 
less  hydrogen  chloride. 

The  insufficiency  of  the  dissociation  theory  to  explain  these 
phenomena  is  probably  due  to  its  taking  into  account  only  the 
following  equilibria  :  solid  salt  Z^  undissociated  salt  in  solution  Z^ 
ions,  whereas  probably  there  are  other  factors,  such  as  the  hydration 
of  the  ions  and  undissociated  molecules,  and  the  formation  of  complex 
ions. 
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The  above  experiments  are  further  instances  of  a  tendency  towards 
maximum  specific  conductivity  in  chemical  reactions  (compare  Abstr., 
1897,  ii,  437;  1900,  ii,  198);  the  hypothesis  of  such  a  tendency  is 
thus  shown  to  be  useful,  for  by  it  the  conditions  necessary  for  these 
precipitations  are  correlated  and  were  predicted.  T.  S.  P. 

Revision  of  the  Atomic  Weight  of  Calcium.  II.  Analysis 
of  Calcium  Chloride.  Theodore  W.  Richards  and  Otto  Honig- 
SCHMID  {Monatsh.,  1911,  32,  41—51.*  Compare  Abstr.,  1902,  ii,  394, 
and  this  vol.,  ii,  112). — The  calcium  chloride  was  prepared  from  calcium 
carbonate  and  hydrochloric  acid,  and  was  subjected  to  three  recrystal- 
lisations.  The  calcium  carbonate  was  from  two  different  sources.  The 
first  specimen  was  prepared  from  calcium  nitrate  by  precipitation  with 
freshly  distilled  ammonium  carbonate,  the  calcium  nitrate  having  been 
obtained  from  marble  and  nitric  acid,  and  recrystallised  ten  times.  The 
second  specimen  was  obtained  in  a  similar  manner  from  a  pure  specimen 
of  precipitated  calcium  carbonate,  the  nitrate  being  recrystallised  four 
times.  Calcium  chloride  was  prepared  from  each  of  these  specimens 
of  calcium  carbonate,  and  also  by  concentration  of  the  mother  liquors 
resulting  from  the  recrystallisations  ;  this  third  specimen  of  calcium 
chloride  was  recrystallised  four  times. 

The  calcium  chloride  used  in  each  determination  was  fused  in  a 
current  of  hydrogen  chloride,  and  cooled  in  an  atmosphere  of  nitrogen 
and,  finally,  of  air.  It  was  then  analysed  by  the  gravimetric  titration 
method  (Abstr.,  1910,  ii,  292),  the  chlorine  being  precipitated  by  silver 
nitrate  prepared  from  three  different  specimens  of  pure  silver.  Allow- 
ance had  to  be  made  for  any  acidity  or  alkalinity  of  the  calcium 
chloride.  The  average  of  seven  determinations  gave  the  ratio 
CaCla :  Ag  =  0-514405,  corresponding  with  40*074  ±  0-002,  as  the  atomic 
weight  of  calcium  [Ag  =  107-88  and  CI  =  35-457].  This  result  is  con- 
sidered to  be  more  accurate  than  those  obtained  by  analysis  of  calcium 
bromide  (loc.  cit.).  As  a  mean  of  all  results,  the  authors  consider 
Ca  =  40-075  as  the  most  accurate  number.  T.  S.  P. 

The  Chemical  Action  of  Sea-Water  on  Portland  Cement. 
LuciEN  PoiRSON  {Zentr.  hydraul.  Zemente,  1910,  1,  151 — 159). — 
Experiments  in  which  powdered  Portland  cement  was  shaken  with 
solutions  of  the  salts  contained  in  sea-water  show  that  the  only  stable 
compound  formed  is  calcium  sulpho-aluminate,  3CaO,Al203,3CaS04. 
Solutions  of  chlorides  react  with  cement,  and  form  insoluble  compounds, 
such  as  2(30aO,Alo03),CaCl2,  but  these  compounds  are  rapidly  decom- 
posed by  solution  of  sulphates,  yielding  the  sulpho-aluminate.  Calcium 
ferrite  forms  an  insoluble  compound,  SOaOjFegOgjCaSO^.         C.  H.  D. 

The  Ternary  Alloys  of  Lead,  Tin,  and  Antimony.  Richabd 
LoEBE  {Metallurgie,  1911,  8,  7 — 10,  33 — 49). — The  thermal  analysis 
of  the  tin-antimony  alloys  confirms  the  results  of  Williams  (Abstr., 
1907,  ii,  783)  as  to  the  existence  of  three  series  of  solid  solutions,  the 
discontinuities  in  the  freezing-point  curve  being  at  422°  and  244° 
respectively.  Thus,  two  components  of  the  ternary  system  form  three 
solid  solutions  with  one  another,  whilst  the  third  component  does  not 
*  and  /.  Amer.  Chem.  Soc,  1911,  33,  28—35. 
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form  solid  solutions  with  either.     The  limited  miscibility  of  solid  lead 
and  tin  may  be  neglected  under  the  conditions  of  the  investigation. 

The  freezing-point  surface  of  the  space-model  is  made  up  of  four 
surfaces,  of  which  three  represent  the  primary  crystallisation  of  the 
solid  solutions  of  tin  and  antimony,  and  the  fourth  that  of  lead.  There 
is  no  ternary  eutectic,  the  lowest  point  of  the  surface  being  the  lead' 
tin  eutectic  point  at  183°.  There  are  two  horizontal  planes  of  invariant 
equilibrium,  at  245°  and  191°,  limiting  the  regions  of  stability  of  the 
saturated  solid  solutions.  The  process  of  diffusion  in  the  solid  alloys 
is  so  slow  that  equilibrium  is  not  readily  reached,  and  small  discrep- 
ancies are  observed  between  the  thermal  and  microscopical  results. 
The  great  differences  of  density  between  the  phases  formed  also  lead 
to  much  segregation  during  freezing.  The  lead  iu  these  alloys  only 
plays  the  part  of  a  solvent,  and  does  not  otherwise  affect  the  relations 
of  tin  and  antimony.  C.  H.  D, 

A  New  Property  of  Copper  and  the  Rapid  Combustion  of 
Gases  without  Flame,  or  Convergent  Combustion.  Jean 
Meunibr  (Compt.  rend.,  1911,  152,  194—196,  Compare  Abstr.,  1908, 
ii,ll,  276,  376,  463;  1909,  ii,  311).— Copper  is  able  to  bring  about  the 
flameless  combustion  of  mixtures  of  coal  gas  and  air  at  its  surface 
in  the  same  way  as  the  metals  mentioned  in  previous  communications. 
The  phenomenon  may  be  observed  by  passing  a  copper  wire  into  the 
interior  of  the  luminous  flame  from  a  Bunsen  burner  in  such  a  way 
that  the  surface  becomes  bright  by  reduction ;  on  allowing  air  to  enter, 
and  pushing  the  metal  into  the  cool  portion  of  the  mixed  gases,  the 
wire  glows  and  the  flame  above  becomes  green,  probably  through  the 
formation  of  a  hydride  of  copper.  This  property  appears  to  be 
attributable  to  the  crystalline  condition  of  the  metal ;  electrolytic 
copper  shows  it  particularly  well.  VV.  0.  W. 

Colloidal  Mercury.  Conead  Amberger  {Zeitsch.  Chem.  Ind. 
Kolloide,  1911,  8,  88 — 93). — Colloidal  preparations  containing  about 
30%  of  mercury  can  be  obtained  by  the  reduction  of  mercurous  nitrate 
in  presence  of  protalbic  and  lysalbic  acids  as  protective  agents.  Five 
grams  of  sodium  protalbate  are  dissolved  in  250  c.c.  of  water,  and 
sodium  hydroxide  is  added  to  this  solution  in  quantity  somewhat 
greater  than  that  corresponding  with  7  grams  of  mercurous  nitrate. 
This  is  also  dissolved  in  250  c.c.  of  water  acidified  with  a  few  drops  of 
nitric  acid,  and  the  mercurous  salt  solution  is  added  in  successive  small 
portions  to  the  protalbate  solution.  On  addition  of  excess  of  hydrazine 
hydrate  to  the  reddish-brown  solution,  the  mercurous  salt  is  reduced. 
Acetic  acid  is  then  added,  and  the  dark  brown,  flaky  precipitate,  after 
washing,  is  dried  in  a  vacuum  at  the  ordinary  temperature.  The 
substance  thus  obtained  is  an  adsorption  compound  of  solid  colloidal 
mercury  and  protalbic  acid.  If  the  flaky  precipitate  is  dissolved  in 
the  minimum  amount  of  sodium  hydroxide  solution  before  evaporation, 
a  similar  absorption  compound  of  colloidal  mercury  and  sodium 
protalbate  is  obtained. 

Experiments  are  also  described  which  show  that  colloidal  mercury 
preparations  are  obtained   by  the  reduction  of  mercurous  nitrate  by 
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means  of  sodium  hyposulphite  in  presence  of  sodium  protalbate  or 
lysalbate  as  protective  colloid.  All  these  preparations  appear  to  be 
quite  stable,  but  coagulation  takes  place  when  they  are  dissolved  in 
water.  The  stability  of  solutions  of  the  preparations  obtained  by  the 
hyposulphite  reduction  is,  however,  relatively  much  greater  than  that 
of  the  preparations  which  result  from  the  reduction  with  hydrazine. 
This  is  attributed  to  the  presence  of  colloidal  mercuric  sulphide,  which 
acts  as  &  second  protective  colloid.  H.  M.  D. 

Formulae  of  Aluminium  Salts.  S.  C.  J.  Olivier  (fihem.  Week- 
Mad,  1911,  8,  56 — 59). — Polemical.  A  reply  to  Coops  (this  vol.,  ii, 
116).  A.  J.  W. 

The  Influence  of  Manganese  on  the  Properties  of  Mild 
Steel.  Geokg  Lang  {Metallurgie,  1911,  8,  15—21,  49— 53).— The 
addition  of  aluminothermic  manganese  to  iron  prepared  in  an  electric 
furnace,  and  containing  O'l%of  carbon,  yields  alloys  the  tenacity  and 
hardness  of  which  increases  up  to  3%  of  manganese.  The  ductility  is 
not  diminished  until  the  manganese  exceeds  1*5%.  The  electrical 
resistance  is  increased,  and  is  independent  of  the  thermal  treatment. 
The  magnetic  coercive  force  and  hysteresis  of  iron  are  increased,  and 
the  permeability  diminished  by  the  addition  of  manganese. 

C.  H.  D. 

Action  of  Water  Containing  Carbon  Dioxide  on  Iron.  W. 
Th.  Clous  (Chem.  Weekblacl,  1911,  8,  10). — When  carbon  dioxide  is 
passed  through  a  wash-bottle  containing  water  and  powdered  iron  into 
a  eudiometer  filled  with  a  concentrated  solution  of  potassium  hydroxide 
until  the  hydroxide  solution  is  nearly  saturated  with  the  gas,  a  small 
amount  of  gas  insoluble  in  the  potassium  hydroxide  is  obtained.  In 
the  author's  experiment,  25  c.c.  of  this  gas  were  collected,  and  it  was 
proved  to  be  hydrogen  by  introducing  a  small  amount  of  oxygen,  and 
exploding  the  mixture  by  an  electric  spark.  A.  J.  W. 

Preparation  of  the  Hydrosol  of  Tungstic  Acid.  Arthur 
MiJLLER  {Zeitsch.  Chem.  Ind.  Kolloide,  1911,  8,  93 — 95). — Five  grams 
of  tungstic  tetrachloride  are  dissolved  in  about  50  c.c.  of  a  mixture 
containing  equal  volumes  of  ethyl  alcohol  and  ethyl  ether,  and  the 
filtered  solution  is  then  diluted  to  250  c.c.  with  ethyl  alcohol.  If  this 
solution  is  mixed  with  an  equal  volume  of  water,  a  colloidal  solution  of 
tungstic  acid  is  obtained,  which  can  be  kept  for  some  days  without  any 
appreciable  opalescence  being  observed.  With  larger  quantities  of 
water,  coagulation  takes  place  much  more  quickly.  On  addition  of 
small  quantities  of  neutral  salts  or  of  hydroxides,  coagulation  occurs 
immediately  ;  strong  acids  produce  a  similar  effect  after  some  minutes, 
but  weak  organic  acids  appear  to  exert  no  influence  on  the  stability  of 
the  colloidal  solutions.  Rir-e  of  temperature  is  also  without  influence, 
but  coagulation  takes  place  if  the  volume  is  reduced  to  about  a  fourth 
of  the  original  by  evaporation. 

When  an  electric  current  is  passed  through  the  colloidal  solution,  a 
deep  blue  precipitate  is  formed  at  the  cathode.     This  is  attributed  to 
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reduction  of  the  positively  charged  colloidal  particles  by  the  discharged 
hydrogen.  The  behaviour  of  the  colloidal  solutions  towards  electrolytes 
is  consistent  with  the  supposition  that  the  tung.stic  acid  is  a  positive 
colloid,  and  the  spontaneous  coagulation  of  the  solutions  obtained  by 
the  author's  method  is  probably  due  to  the  presence  of  chlorine  ions  in 
the  solutions.  H.  M.  D. 

Metallic  Uranium.  Willem  P.  Jorissen  and  A.  P.  H.  Trivelli 
(Ckem.  Weekblad,  1911,  8,  59 — 62.  Compare  Kohlsch Utter,  Abstr., 
1901,  ii,  598  ;  Jorissen  and  Ringer,  Abstr.,  1907,  422,  731  ;  Olie,  and 
also  Jorissen,  Abstr.,  1909,  ii,  10;  Olie,  Abstr.,  1909,  ii,  783).— When 
metallic  uranium  is  exposed  to  cathode  rays,  nitrogen  is  evolved.  To 
ascertain  whether  this  nitrogen  is  derived  from  Kohlschiitter's  uranium 
nitride,  UsN^,  a  sample  of  uranium  was  heated  in  a  vacuum  with  lead 
chromate.  The  results  indicated  the  presence  in  the  metal  of  0*94%  of 
nitrogen  and  1'25%  of  carbon.  The  formula  UgN^  requires  12*9%  of 
uranium.  A.  J.  W. 

A  New  Uranium  Colloid.  Alexander  Samsonow  (Zeitsch.  Chem. 
Ind.  KoUoide,  1911,  8,  96 — 97). — When  a  solution  of  uranyl  chloride 
is  electrolysed,  a  black  precipitate  is  formed  by  reduction  at  the 
cathode.  The  precipitate  is  soluble  in  water,  giving  a  dark-coloured 
solution  which  shows  the  presence  of  ultra-microscopic  particles.  A 
very  dilute  solution  has  a  yellow  tinge,  and  the  absorption  spectrum 
indicates  that  neither  a  uranous  nor  a  uranyl  salt  is  present.  In  an 
electric  field  the  solution  becomes  decolorised  at  the  anode,  and 
precipitation  takes  place  at  the  cathode.  On  addition  of  electrolytes, 
coagulation  phenomena  characteristic  of  the  positive  colloids  are 
observed. 

By  titration  of  the  solution  with  potassium  permanganate,  before 
and  after  reduction  with  zinc,  it  has  been  found  that  the  colloidal 
suspension  consists  of  uranous  oxide.  The  same  substance  is  also 
obtained  in  the  reduction  of  uranyl  chloride  by  zinc  or  copper  in 
dilute  acid  solution.  Ui'anous  chloride  acts  as  a  protective,  and 
increases  the  stability  of  the  colloidal  solution.  H.  M.  D. 

Thorium  Arsenates.  Giuseppe  A.  Barbieri  {Atti  R.  Accad. 
Lincei,  1910,  [v],  19,  ii,  642 — 645.  Compare  Barbieri  and  Calzolari, 
Abstr.,  1910,  ii,  779). — The  author  has  succeeded  in  preparing  two 
thorium  arsenates  similar  in  constitution  and  appearance  to  the  two 
cerium  arsenates  previously  described. 

Thorium  hydrogen  arsenate,  Th(IIAs04)2>6H20,  is  precipitated  in 
crystalline  form  when  to  a  boiling  solution  of  thorium  nitrate 
(containing  2%  of  ThOg)  a  40%  aqueous  solution  of  arsenic  acid 
(4  mols.)  is  added.  If  less  arsenic  acid  is  employed,  an  amorphous 
precipitate  of  variable  composition  is  obtained,  whilst  if  the  reaction 
with  the  quantities  mentioned  is  carried  out  with  dilute  solutions 
in  the  cold,  no  precipitate  may  be  formed,  but,  instead,  a  gelatinous 
mass,  which  eventually  becomes  crystalline  and  then  has  the  above 
composition.  Thoi'ium  dihydrogen  arsenate,  Th(H2As04)4,4H20,  is 
precipitated    in    colourless    crystals    wh^u    a    solution    of    thorium 
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nitrate  (containing  5%  of  ThOg)  is  treated  with  a  50%  solution  of 
arsenic  acid  (8  mols.).  Water  converts  it  into  the  monohydrogen 
salt.  R.  V.  S. 

Brown  Gold.  Maurice  Hanriot  {Compt.  rend.,  1911,  152, 
138 — 141.  Compare  this  vol.,  ii,  118). — A  further  study  of  the 
influence  of  temperature,  dimensions,  mode  of  heating,  impurities, 
and  composition  of  the  original  alloy  on  the  contraction  undergone 
when  brown  gold,  the  product  of  the  action  of  nitric  acid  on  gold- 
silver  alloys,  is  heated.  Contraction  is  not  complete  below  950°, 
or  until  after  about  six  hours'  heating.  W.  0.  W. 


Mineralogical    Chemistry. 


Pyrites  and  Marcasite.  Viktor  Poschl  (Zeitsch.  Kryst.  Min., 
1911,  48,  572 — 618). — Descriptions  are  given  of  the  surface  characters 
of  crystals  of  pyrites  and  marcasite,  as  seen  under  a  metallographic 
microscope. 

The  characters  of  the  faces  and  the  form  and  orientation  of  the  arti- 
ficially-produced etched  figures  suggest  that  the  symmetry  of  pyrites  is 
tetrahedral-pentagonal-dodecahedral  rather  than  pentagonal-dodeca- 
hedral. 

Numerous  determinations  were  made  of  the  hardness  of  natural  and 
of  artificially-cut  faces.  The  degree  of  hardness  is  assumed  to  be 
proportional  to  the  volume  of  material  removed  (that  is,  proportional 
to  the  square  of  the  width  of  the  scratches  produced)  by  a  weighted 
diamond  point  moved  across  the  surface.  The  hardness  of  pyrites, 
relative  to  that  of  topaz  =  1000,  is  199*1  under  a  load  of  50  grams  and 
182"2  under  a  load  of  20  grams  ;  of  marcasite,  134*1  and  140*2  under 
the  same  loads  respectively.  On  one  and  the  same  crystal  no  differ- 
ences in  hardness  were  detected  on  different  faces,  or  along  different 
directions  on  the  same  face.  Different  crystals,  however,  differ 
slightly  in  hardness,  and  it  is  noticed  that  those  which  are  softer  are 
at  the  same  time  less  dense.  The  specifically  lightest  and  heaviest 
crystals  of  each  lot  experimented  on  were  analysed,  with  the  following 
results,  but  no  essential  differences  are  shown  in  chemical  composition  : 

Fe.  m.  Co.  Cu.  S.  As.  Total.  Sp.  gr. 

I.     46-02  0-04  —  0-59  5170  0-93  99*28  5-098* 

II.     46-19  0-07  —  0-63  51-55  0-78  99-22  5-153* 

III.  46-32  trace  0-06  0-09  51-78  1-52  99-77  5-078 

IV.  46-18  trace  0-09  004  5190  1-73  99-94  5-113 
V.     46-07  0-03  0-16  0-26  51-83  1-28  99-63  5-068t 

VI.     45-98         0-02         0-18         0-29         51'95         1-19         99-61         5-lOlt 

*  Trace  Kg.  t  Trace  Mn. 

I    and    II,   pentagonal-dodecahedral    crystals    {210}   of  pyrites    from 
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Elba  ;  III   and  lY,    ditto,  from  Hiittenberg,  Cariuthia ;  Y  and  YI, 
ditto,  from  Seegraben,  near  Leoben,  Styria.  L.  J.  S. 

Composition  of  Jamesonite  and  Warrenite.  Waldemar  T. 
ScHALLER  {Zeitsch.  Kryst.  Min.,  1911,  48,  562 — 565). — The  jamesonite 
formula  proposed  by  Spencer  (Abstr.,  1907,  ii,  700)  is  replaced  by  the 
simpler  formula,  4PbS,FeS,3Sb2S3,  proposed  by  Loczka  (Abstr.,  1909, 
ii,  153),  the  calculated  percentages  corresponding  with  these  formulae 
being  : 

S.  Sb,  Pb.  Fe. 

7(Pb4,Fel)S,4Sb2S3   21-70  34-23  41-29  2-78 

4PbS,FeS,3Sb2S3    2186  35-10  40-32  2-72 

Warrenite  (Eakins,  1888)  is  shown  to  be  a  mixture  of  the  brittle 
"  feather-ore "  jamesonite  and  the  flexible  "  feather-ore  "  plumosite 
(PbS,Sb2S3).  L.  J.  S. 

Optical  Characters  of  the  a-  and  /8-Modiflcations  of  Quartz 
and  Leucite.  Fritz  Rinne  and  R.  Kolb  {Jahrh.  Mhi.,  1910, 
ii,  138 — 158). — The  refractive  indices  are  given  for  lines  of  several 
wave-lengths  at  various  temperatures  ranging  from  -  140°  to  -t- 765°. 
These  were  determined  with  prisms  enclosed  in  a  specially  constructed 
electric  oven  or  cooling  chamber  attached  to  the  goniometer.  The 
curves  showing  the  results  obtained  with  quartz  exhibit  an  abrupt 
break  at  570°,  corresponding  with  the  change  from  a-  to  )8-quarlz. 
The  values  for  a-quaitz  at  23°  are  w  =  1'5442,  e  =  1*5533  ;  for  /3-quartz 
at  580°,  0)  =  1-5328,  €=1-5404  (line  Dg).  Leucite  becomes  optically 
isotropic  at  714°,  and  the  plotted  curves  of  the  refractive  indices 
deviate  in  direction  near  this  point,  but  show  no  sudden  break  ;  the 
change  from  a-  to  ;3-leucite  therefore  takes  place  over  a  considerable 
interval  of  temperature.  L,  J.  S. 

Artificial  Production  of  Nesquehonite.  Giuseppe  Cesaro 
{Bull.  Acad.  Roy.  Belg.,  1910,  844—845.  Compare  ihid.,  1910,  749; 
Abstr.,  1910,  ii,  49,  613). — A  solution  of  sodium  hydrogen  carbonate  and 
magnesium  chloride  was  exposed  outside  to  the  low  temperature 
at  the  end  of  November,  and  the  next  day  there  were  formed  sjnall, 
transparent  crystals  of  lansfordite  (MgC03,5H20\  together  with 
crystalline  globules  composed  of  fine  needles  having  the  optical 
characters  of  nesquehonite  (MgC03,3H20).  The  simultaneous  forma- 
tion of  these  two  substances  thus  depends  on  the  low  temperature  and 
not  on  pressure.  L.  J.  S. 

Thaumasite  from  Beaver  County,  Utah.  B.  S.  Butler  and 
Waldemar  T.  Schaller  {Amer.  J.  Sci.,  1911,  [iv],  31,  131 — 134). — 
This  mineral  has  hitherto  been  found  only  in  Sweden  and  at  Paterson 
in  New  Jersey.  It  has  now  been  found  as  a  filling  in  small  fissures  in 
metamorphosed  dolomitic  limestone  in  the  Old  Hickory  copper  and 
magnetite  mine  in  the  Rocky  Range  of  Beaver  Co.,  Utah.  It  is  a 
pure  white  mineral  with  a  fibrous  structure  and  silky  lustre,  and  its 
lightness  (sp.  gr.  1-84)  is  a  noticeable  feature.  Between  crossed 
nicols    the    minute,    slender    prisms    give    straight   extinction ;    the 
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refractive  indices  are  o)>l"500.  €>1'464.     Analysis  agrees  with  the 
usual  formula  SCaCSiOg.SOg.COgilSHaO. 
SiOo.       SO3.      CO2.      CaO.      HgO.      (Al,Fe)203. 
10-14     12-60      6-98       26-81     42-97  0-20 


MsO. 

Alkalis,  P2O5.     Total 

0-23 

trace.             99-93 

L.  J.  S. 

Are  Allophane,  Halloysite,  and  Montmorillonite  Simple 
Minerals  or  Mixtures  of  Colloidal  Alumina  and  Silica? 
Stanislaus  J.  Thugutt  {Centr.  Min.,  1911,  97 — 103). — A  review  of 
the  literature  on  this  question  is  given  (compare  Stremme,  Abstr.,  1908, 
ii,  1041).  The  various  clay  minerals  are  capable  of  taking  up  organic 
colouring  matters  (methylene-blue,  rhodamine,  methyl-orangej,  but  the 
varying  nature  of  the  colour  reactions  suggests  that  these  minerals 
possess  individuality,  and  are  not  merely  mixtures  of  colloidal  hydrated 
alumina  and  silica.  When  moistened  with  cobalt  nitrate  solution 
and  ignited,  some  of  these  minerals  do  not  give  a  blue  colour,  whilst 
others  become  blue  only  in  part.  This  indicates  that  the  alumina 
and  silica  must  be  chemically  combined.  The  patchy  distribution  of 
the  colours  sometimes  obtained  indicates  that  the  materials  are  not 
always  homogeneous.  .  L.  J.  S. 

Deposit  of  Alunite  in  the  Liparite  of  Torniella  in  the 
Province  of  Grosseto.  Ugo  Panichi  {Atti  R.  Accad.  Lincei,  1910, 
[v],  19,  ii,  656 — 664). — Analysis  of  a  typical  liparite  of  the  district 
gave  : 

Loss  on 
SiOj.     AloO^.     FeaOg.     FeO,     CaO.     MgO.     KjO.    NagO.  heating  Total. 
72-29     14-40        1-69       0-31      1-34      048      4-18      2-67       2-39      99-75 

A  white  deposit  which  occurs  in  abundance  at  Marmaio  and  Pianale 
is  not  kaolin,  as  has  been  hitherto  believed,  but  consists  of  alunite 
containing  a  little  more  silica  and  iron  than  the  alunite  of  Tolfa. 
The  mineral  loses  sulphur  trioxide  when  heated,  and  this  loss  of 
weight  has  been  assumed  to  be  due  to  water  by  previous  investigators. 
Analysis  of  a  sample  of  the  mineral  gave 

SiOj.  AI2O3.  FeaOg.  SO3.  HgO.  KgO.  NagO.  Total 
1-99  38-04  0-53  33-26  13-74  9-77  2-94  100-27 
The  rock  at  the  base  of  the  deposit  at  Marmaio  is  impregnated  with 
the  substance,  which  when  .separated  by  levigation  gave  similar 
analytical  figures.  It  is  noted  that  the  rocks  of  the  neighbourhood  of 
the  deposit  of  alunite  have  suffered  more  change  into  kaolin  than 
other  similar  rocks  of  the  same  district  further  removed  from  it. 

R.  Y.  S. 


Physiological    Chemistry. 


The  Respiratory  Exchange  as  AflFected  by  Body  Position. 
L.  E.  Emmes  and  J.  A.  Hiche  {Amer.  J,  Physiol.,  1911,  27,  406—413). 
— When  the   person   investigated   is  sitting  quietly    in  a    chair  the 
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muscular  activity  involved  causes  an  increase  in  metabolism  of  8%  as 
compared  with  that  in  the  same  person  when  lying  down. 

W.  D.  H. 

The  Respiratory  Exchange  of  Mice  Bearing  Transplanted 
Carcinoma.  R.  A.  Chisolm  {J.  Path.  Bad ,  1910,  15,  192—206). 
— No  noticeable  difference  was  found  in  mice  with  carcinoma  and 
normal  mice  so  far  as  respiratory  exchange  is  concerned. 

W.  D.  H. 

Influence  of  Preceding  Diet  on  the  Respiratory  Quotient 
after  Active  Digestion  has  Ceased.  Erancis  G.  Benedict,  L.  E. 
Emmes  and  J.  A.  Riche  {Amer.  J.  Physiol.,  1911,  27,  383—405).— 
The  respiratory  exchange  was  examined  twelve  hours  after  a  meal  in 
the  human  subject.  The  most  important  fact  which  came  out  of  the 
investigation  is  the  rise  in  the  respiratory  quotient  if  the  preceding 
meal  is  rich  in  carbohydrates.  W.  D.  H. 

The  Regulation  of  Breathing  by  the  Blood.  Hans  Winter- 
stein  {Pfiiiger's  Archiv,  1911,  138,  167 — 184). — The  method  adopted 
was  that  of  artificial  perfusion  with  Ringer's  solution  of  new-born 
mammals.  If  the  tension  of  carbon  dioxide  in  the  perfusing  fluid 
is  low,  apnoea  is  the  result ;  but  the  addition  of  more  of  the  gas  excites 
rhythmical  breathing.  Lack  of  oxygen  during  the  apnoeic  period  does 
not  interrupt  the  apnoea,  but  leads  without  excitation  to  death.  The 
addition  of  acids  to  the  fluid  excites  respiratory  movements,  and 
within  certain  limits  the  excitation  of  the  respiratory  centres  is 
parallel  to  the  concentration  of  hydrogen  ions.  VV,  D.  H. 

The  Influence  of  Oxygen  Breathing.  Otto  Wabburg  {Zeitsch. 
physiol.  Chem.^  1911,  70,  413 — 432). — The  microscopic  appearances 
in  red  corpus^cles  and  echinoderm  eggs  produced  by  oxygen,  and  by 
agents  which  inhibit  oxidation,  are  described  and  figured.  The  part 
played  by  the  cell-membrane  and  the  effect  on  it  of  the  reagents  form 
the  main  points  investigated.  W.  D.  H. 

The  Bfiect  of  Altitude  on  the  Dissociation  Curve  oi 
Blood.  Joseph  Barcroft  {J.  Physiol.,  1911,  42,  44 — 63). — The 
experiments  recorded  were  made  on  certain  members  of  the  recent 
antituberculosis  party  which  visited  Teneriffe.  Without  going  into 
details  of  technique  and  argument,  the  main  practical  outcome  of  the 
investigation  is  that  some  acid  substance  appears  in  the  blood  in 
increasing  quantities  as  the  altitude  increases.  This  change  com- 
pensates the  change  in  alveolar  carbon  dioxide  tension  to  such  an 
extent  that  the  actual  dissociation  curve  under  the  conditions  locally 
established  did  not  alter.  W.  D.  H. 

Solubility  of  Gases  in  Ox-blood  and  Ox-eerum.  Alexander 
FiNDLAY  and  H.  Jermain  M.  Creighton  {Bio-Chem.  J.,  1911,  5, 
294 — 305). — The  solubility  of  oxygen,  carbon  monoxide,  and  carbon 
dioxide  in   blood   and  of  carbon  dioxide  in  serum  is  greater  than  in 
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water  ;  that  of  nitrogen  and  nitrous  oxide  in  blood  and  serum  and  of 
oxygen  and  carbon  monoxide  in  serum  is  less  than  in  water.  When 
the  solubility  is  increased,  the  solubility  curves  fall  with  increasing 
pressure ;  when  it  is  lessened,  the  curves  rise  with  increasing  pressure. 
The  increased  absorption  of  oxygen,  carbon  monoxide,  and  carbon 
dioxide  is  ascribed  mainly  to  chemical  combination.  In  cases  of 
diminished  solubility,  the  rise  in  the  curve  is  ascribed  to  adsorption. 

W.  D.  H. 

Trimethylamine  as  a  Normal  Constituent  of  Human  Blood, 
Urine,  and  Cerebro-spinal  Fluid.  Charles  Doree  and  E.  Golla 
[Bio-Chem.  J.,  1911,  5,  306 — 324). — Trimethylamine  is  a  normal 
constituent  of  blood  and  cerebro-spinal  fluid.  The  evidence  as  to 
urine  is  not  so  clear.  Filippi's  method  of  estimation  was  employed 
with  some  modifications  which  considerably  shorten  it,  and  good 
results  were  obtained.  Choline  is  normally  absent  in  all  these 
fluids.  In  most  of  the  methods  at  present  in  use  for  the  detection  of 
choline,  trimethylamine  would  be  driven  off.  The  acidity  of  laboratory 
alcohol  is  another  possibly  source  of  error.  Trimethylamine  gives 
most  of  the  reactions  (including  the  periodide  reaction)  considered 
to  be  characteristic  of  choline.  The  present  observations  are  confined 
to  normal  fluids,  W.  D.  H, 

Action  of  Arsenic  on  the  Red  Oorpuecles.  Morizo  Onaka 
{Zeitsch.  jyhi/siol.  Chem.,  1911,  70,  433 — 440). — Arsenious  acid  was 
found  next  to  hydrocyanic  acid  to  be  most  powerful  in  reducing 
respiratory  changes  in  red  corpuscles.  Larger  doses  destroy  the  cell- 
membrane.  This  substance,  in  view  of  the  lipoid  constitution  of  this 
membrane,  has  very  small  partition-coefficients  between  oil  and  water. 

W.  D.  H. 

The  Absorption  of  Heemolytic  and  Agglutinating  Sub- 
stances. J.  DuNiN-BoRKOWSKi  (Bull.  Acad.  Sci.  Cracow,  1910,  B, 
608 — 617). — The  paper  consists  of  a  brief  account  of  the  results  of 
experiments  published  in  detail  in  Polish  in  the  Eozprawy  Wydz.  Mat. 
Frzyr.,  Acad.  Sci.  Cracow  (1910  B). 

In  the  agglutination  of  red-blood  corpuscles  by  silver  nitrate, 
mercuric  nitrate,  and  ferrous  chloride,  the  relation  was  determined 
between  the  concentration  of  the  salt  and  the  amount  taken  up  by  the 
corpuscles.  From  the  value  of  the  constant  n  in  the  equation  A  =  c^'", 
where  A  is  the  amount  absorbed,  and  c  the  concentration  of  the  salt, 
it  was  found  that  agglutination  was  accompanied  by  an  adsorption  of 
the  salt  in  the  cases  of  both  silver  and  mercuric  nitrates.  With 
ferrous  chloride,  however,  none  of  the  salt  was  taken  up  by  the 
corpuscles.  Agglutination  may  thus  take  place  without  adsorption, 
and  the  theory  of  Arrhenius,  that  only  those  substances  which  are 
absorbed  have  any  action  on  the  red  corpuscles,  is  not  in  accordance 
with  these  results. 

The  coefiicients  of  partition  of  the  bsemolytic  agent  between  the  red 
corpuscles  and  the  solution  were  determined  in  bfemolysis  brought 
about  by  means  of  acetic  acid,  boric  acid,  and  potassium  cyanide.     The 
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results  were  found  to  be  in  contradiction  to  the  hypothesis  of  Arrhenius 
that  in  haemolysis  the  red  corpuscles  absorb  a  quantity  of  the 
htemolysin  sufficient  to  bring  about  their  complete  dissolution. 

W.  J.  Y. 

The  Law  Regulating  Haemolysis  of  Erythrocytes  in  Hypos- 
motic  Saline  Solution  or  Distilled  Water,  U.  N.  Brahmachari 
{Bio-Chem.  J.,  1911,  5,  291— 293).— The  amount  of  haemoglobin  dis- 
solved in  a  given  volume  of  hyposmotic  sodium  chloride  solution  or 
water  is  proportional  to  the  amount  of  haemoglobin  in  the  corpuscles 
presented  for  solution  in  the  form  of  a  suspension.  In  the  animals 
examined,  the  ratio  between  the  above  two  factors  is  smallest  for  the 
frog,  and  greatest  for  the  rabbit  and  sheep.  It  is  fairly  constant  in 
healthy  persons,  but  varies  widely  in  disease.  The  same  law  regulates 
the  solution  of  haemoglobin  within  red  corpuscles  which  reorulates  the 
solution  of  globulin  in  neutral  salt  solutions.  W.  D.  H. 

The  Platelets  of  Human  Blood.  M.  Aynaud  {Ann.  Inst. 
Pasteur,  1911,  24,  56 — 78). — The  blood  was  collected  in  such  a 
manner  as  to  avoid  contact  witli  the  tissues,  and  all  the  vessels 
employed  were  lined  with  paraffin  to  preserve  it  from  the  action  of  the 
glass.  Under  these  conditions  blood  may  be  kept  for  some  hours 
(one  to  hve)  without  coagulating.  The  blood  was  allowed  to  sediment, 
and  the  colourless  plasma  containing  the  platelets  drawn  off.  In  fresh 
plasma  the  platelets  occur  as  clear,  round,  plain  discs  having  a  rapid 
oscillatory  movement  which  causes  them  to  appear  as  spindle-shaped 
bodies.  On  keeping  they  alter  in  shape,  become  granular  in  structure, 
and  finally  disappear.  Anti-coagulants  vary  in  their  action  on  the 
platelets ;  thus  sodium  fluoride  produces  granular  changes  in  them, 
whilst  citrates,  oxalates,  and  metaphosphates  preserve  the  platelets  and 
retaid  their  agglutination.  A  number  of  substances,  such  as  quinine 
and  cocaine,  produce  changes  in  the  form  of  the  platelets  when  added 
to  the  plasma  in  the  presence  of  oxalates  and  citrates.  Human  blood- 
platelets  show  very  little  tendency  to  agglutinate  on  the  addition 
of  peptone,  gelatin,  metallic  colloids,  or  other  substances  which  readily 
bring  about  agglutination  in  the  platelets  of  dogs'  blood. 

Reactions  with  staining  agents  show  them  to  have  a  complex 
structure  and  to  contain  at  least  two  different  substances,  whilst  no 
differences  could  be  detected  by  these  means  between  the  platelets  of 
human  blood  and  those  of  other  mammals. 

No  numerical  relation  could  be  established  between  the  platelets  and 
the  red  corpuscles  and  leucocytes,  and  they  ai-e  considered  as  quite 
independent  of  the  other  elements  of  blood.  W.  J.  Y. 

Effects  of  Copious  "Water  Drinking  with  Meals  on  Intestinal 
Putrefaction.  W.  M.  Hattrem  and  Philip  B.  Hawk  {Proc.  Amer. 
-jthysiol.  iSoc,  1910,  xxv ;  Amer.  J.  Physiol.,  27). — The  drinking  of 
copious  (1000  c.c.)  or  moderate  doses  (500  c.c.)  of  water  with  meals 
reduces  the  output  of  urinary  indican,  but  increases  that  of  ethereal 
sulphates.  W.  D.  H. 
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Effects  of  Copious  Water  Drinking  with  Meals  on  the 
Pancreatic  Function.  Philip  B.  Hawk  {Proc.  Amer.  physiol.  Soc, 
1910,  xxvi  J  Amer.  J.  Physiol.,  Oil). — The  effect  is  that  the  pancreatic 
activity  is  increased,  as  judged  by  the  amount  of  amylase  in  the 
fseces.  W.  D.  H. 

Effects  of  Copious  Water  Drinking  with  Meals  on  Gastric 
Secretion.  F.  Wills  and  Philip  B.  Hawk  {Proc.  Amer.  physiol. 
/Soc,  1910,  xxxii ;  A7ner.  J.  Physiol.,  27). — The  urinary  ammonia  is 
increased,  and  this  is  considered  to  be  an  index  of  a  rise  in  the 
secretion  of  gastric  juice.  The  acid  concentration  of  the  stomach 
contents  is  thus  maintained,  in  spite  of  the  large  amount  of  water 
taken.  W.  D.  H. 

Comparative  Study  of  Four  Digestive  Diastases  from 
Certain  Species  of  Coleoptera.  L.  Bounoure  (Compt.  rend.,  1911, 
152,  228 — 231). — The  digestive  enzymes  of  Coleoptera  include  a  lipase, . 
a  proteolytic  diastase,  an  amylase,  and  an  invertase.  Experiments 
have  been  conducted  on  a  number  of  different  species  with  the  object 
of  determining  the  relative  activity  of  the  different  ferments  in  each, 
and  their  variation  with  the  natural  diet  of  the  insects.  The  results 
are  tabulated. 

It  is  found  that  the  more  carnivorous  the  species,  the  greater 
the  proteolytic,  and  the  smaller  the  lipolytic,  activity.  Amylolytic 
and  sucroclastic  activity  is  at  a  maximum  with  those  insects  which 
favour  a  mixed  diet  (Hydrophilus  piceus),  and  at  a  minimum  with  the 
carnivorous  species,  such  as  Dysticus  marginalia.  Proteolytic  enzymes 
are  practically  absent  from  the  entirely  vegetarian  species  (Polyphylla 
fidlo).  W.  O.  W. 

The  Metabplism  of  Dogs  with  Functionally- resected  Small 
Intestine.  Frank  P.  Underbill  {Amer.  J.  Physiol.,  1911,  27, 
366 — 382). — When  39%  of  the  small  intestine  is  short-circuited,  foods 
'  are  utilised  for  many  months  in  a  normal  way.  When  66%  is  similarly 
resected,  fat  utilisation  is  decreased,  and  there  is  a  small  loss  of  body- 
nitrogen  and  of  body  weight.  Which  is  specially  noticeable  some  time 
after  the  operation.  When  75%  is  resected,  food  utilisation  is  seriously 
impaired,  and  this  is  particularly  the  case  for  fat.  Indican  elimina- 
tion is  not  altered,  as  in  the  normal  dog,  by  replacing  meat  in  the  diet 
by  gelatin.  Ability  to  utilise  carbohydrate  is  increased ;  this  may  be 
of  importance  in  cases  of  intestinal  resection  in  man.  W.  D.  H. 

The  Influence  of  Meat-extractives  on  the  Absorption 
of  Nutritive  Material.  The  Physiological  Value  of  Meat 
Extract.  Wilhelm  Voltz  and  August  Baudrexel  {PJliiger's 
Archiv,  1911,  138,  275 — 291). — The  addition  of  meat  extract  to  a 
mixed  diet  has  no  effect  on  the  absorption  of  nitrogenous  or  non- 
nitrogenous  foods.  The  nitrogen  of  the  extractives  can,  under  very 
favourable  conditions,  lead  to  a  retention  of  nitrogen,  or  a  lessening 
of  loss  of  nitrogen,  which  accounts  for  at  least  11%  of  the  extractive 
nitrogen.  The  physiological  utilisation  of  the  extractives  averages 
about  two-thirds  of  their  potential  energy.  W.  D.  H. 
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The  Utilisation  of  Yeast  in  the  Human  Body.  Wilhelm 
VoLTZ  and  August  Baudrexel  (Biochem.  Zeitsch.,  1910,  30, 457 — 47'2V 
— Dried  yeast,  from  which  the  bitter  principles  had  been  extracted, 
can  be  tolerated  in  relatively  large  quantities  by  man  (100  grams 
within  one  to  two  hours).  The  food-value  was  determined  by  feeding 
experiments  on  man  in  the  usual  way,  and  it  was  found  that  86%  of 
the  protein  was  resorbed  and  88%  of  the  caloric  value  was  utilised. 
The  physiological  food- value,  calculated  from  nitrogenous  equilibrium 
experiments,  was  74'8%  of  its  total  energy  content.  S.  B.  S. 

Intravenous  Injection  of  Pineal  Extracts.  J.  A.  E.  Eysteb 
and  H.  E.  Jordan  (Proc.  Amer.  physiol.  ^oc,  1910,  xxiii — xxiv ;  Amer. 
J.  Physiol.,  27). — Aqueous  extracts  of  the  sheep's  pineal  cause  a  fall 
of  arterial  blood  pressure  in  the  dog,  which  is  stated  to  be  greater 
than  that  obtained  from  other  parts  of  the  brain.  This  is  associated 
with  dilatation  of  the  splanchnic  vessels.  W.  D.  H. 

The  Bichromate  Haematoxylin  Method  of  Staining  Tissues. 
J.  LoRRAiN  Smith  and  W.  Mair  {J.  Path.  Bact.,  1910,  15,  179—181.- 
Compare  this  vol.,  i,  44). — The  substance  in  the  nervous  system  which 
is  stained  in  the  Weigert  method  is  not  only  cholesterol,  but  also  the 
cerebroside  separated  by  the  authors.  The  relative  insolubility  of 
this  substance  in  fat  solvents  accounts  for  the  staining  with  haema- 
toxylin observed  in  specimens  treated  with  alcohol  and  ether.  It  is 
only  present  in  traces  in  the  brain  of  the  new-born  infant ;  hence  the 
greater  difficulty  in  staining  such  tissue.  The  cerebroside  has  a  fluid 
crystalline  phase  extending  over  a  wide  range  of  temperature,  and  on 
exposure  to  water  it  gives  "  myelin  forms."  W.  D.  H. 

The  Alleged  Presence  of  an  Alcoholic  Enzyme  in  Animal 
Tissues  and  Organs.  Arthur  Harden  and  Hugh  Maclean  {J. 
Physiol.,  1911,  42,  64 — 92). — The  experiments  recorded  establish  a 
strong  presumption  that  alcoholic  fermentation  cannot  be  produced  by 
animal  tissues  or  juices,  or  powders  prepared  from  them.  With  the 
onset  of  putrefaction,  evolution  of  gases  (carbon  dioxide  and  hydrogen) 
occurs,  but  not  otherwise.  W.  D.  H. 

A  Method  of  Removing  Glycogen  from  the  Human 
Subject.  Graham  Lusk  {Amer.  J.  Physiol.,  1911,  27,  427—437).— 
Exposure  to  cold  (baths  in  ice  water)  lowers  the  respiratory  quotient 
in  various  men  toO"75  to  0"67  ;  this  corresponds  with  Benedict's  figure 
after  a  prolonged  fast,  and  isbelieved  to  indicate  the  disappearance 
of  glycogen.  W.  D.  H. 

The  Position  Occupied  by  the  Production  of  Heat  in  the 
Chain  of  Processes  Constituting  a  Muscular  Contraction. 
Archibald  Y.  Hill  {J.  Physiol.,  1911,  42,  1 — 43). — Muscle  is  not  a 
heat  engine,  for  the  heat  may  not  appear  until  the  tension  has 
returned  to  normal.  On  excitation,  some  substance  (or  substances)  is 
liberated  which  affects  the  colloidal  tissues  of  the  muscle  and  sets  up 
a  tension  proportional  to   its  concentration.     The  substance  is  then? 
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destroyed  or  replaced  in  its  original  position  (the  presence  of  oxygen 
being  favourable  for  both),  and  the  heat  then  evolved  is  proportional 
to  the  amount  of  the  substance  (for  instance,  lactic  acid)  in  question. 

W.  D.  H. 

Purine  Metabolism.  V.  The  Behaviour  of  the  Purine  Bases 
in  Muscle  during  Work.  Vittorio  Scaffidi  (Biochem.  ZtiUch , 
1911,  30,  473 — 480). — The  purine-basecontentin  the  striated  muscles  of 
the  frog  and  toad  is  smaller  than  in  mammals  and  fish,  and  diminishes 
considerably  after  work  (up  to  17%);  this  diminution  is  derived  chiefly 
from  the  combined  bases,  the  free  bases  remaining  unchanged  in 
quantity  or  even  increasing.  No  uric  acid  was  found  in  the  inuscles 
of  the  frog  and  toad  either  in  rest  or  after  work.  S.  B.  S. 

The  Distribution  of  the  Nitrogen  of  the  Extractive 
Substances  from  Mammalian  Muscle.  Otto  von  Furth  and 
Carl  Schwarz  {Biochem.  Zeitsch.,  1911,  30,  413 — 432). — The  nitrogen 
was  estimated  in  the  following  fractions  of  the  extractives :  total 
bases  (precipitated  by  phosphotungstic  acid),  colloidal  substances  of 
albumo>e  character  (precipitated  by  zinc  sulphate  by  Bohmer's 
method),  creatine  and  creatinine  (determined  by  Folin's  process), 
ammonia  (determined  by  distillation  with  magnesium  oxide),  purine 
substances  (determined  by  Kriiger  and  Schmidt's  method),  carnosine 
(determined  by  Gulewitsch  and  Krimberg's  method),  polypeptides  and 
amino-acids  (determined  by  the  Sorensen-Henriques  method),  and  urea 
(determined  by  Braunstein's  method).  The  materials  employed  were 
the  muscles  of  the  extremities  and  of  the  horse's  heart.  The  chief 
constituents  were  found  to  be  creatine  and  carnosine.  No  material 
difference  could  be  detected  in  the  extractives  of  resting  and  fatigued 
muscle  in  experiments  carried  out  on  the  muscular  tissue  of  dogs. 
The  authors  tabulate  several  series  of  results.  S.  B.  S. 

Occurrence  of  Betaine  in  Cephalopods.  Martin  Henze 
{Ztitsch.  physiol.  Chem.,  1911,70,  253—255.  Compare  Abstr.,  1905, 
ii,  270).  — Octopus  muscle,  in  addition  to  the  taurine  previously 
recorded,  contains  betaine  and  two  substances  yielding  sparingly 
soluble  picrates.  the  one  m.  p.  215 — 220°  (decomp.  225°),  and  the  other 
decomposing  still  higher  and  giving  an  aurichloiide,  m.  p.  137 — 148°, 
crystallising  in  slender  needles  (Au  =  31"9%).  E.  F.  A. 

Isolation  of  an  Hepatic  Antithrombin.  Description  of  Some 
of  its  Properties.  Maurice  Do  yon,  Albert  Morel,  and  A. 
PoLicABD  {Compt.  rend.,  1911,  162,  147 — 148). — The  isolated  liver  of 
a  dog  is  perfufced  with  blood  from  the  carotid  vein  of  another  dog 
which  has  previously  received  an  injection  of  peptone.  Antithrombin 
is  present  in  the  plasma  after  centrifugation.  It  is  not  destroyed  or 
precipitated  by  heating  the  plasma  at  100°.  If  the  medium  is  acid, 
however,  the  antithrombin  is  precipitated  at  100°,  but  can  be 
redissolved  in  an  alkaline  solution.  W.  O.  W. 

Demonstration  of  the  Exclusively  Hepatic  Origin  of 
Antithrombin.  Extraction  of  this  Substance  by  a  Solvent 
for  Nuclear  Substances.  Maurice  Doyon,  Albert  Morel,  and 
A.  PoLiCAKD  {Compt.  rend    1911, 152,  282— 283).— The  antithrombin 
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described  in  a  previous  communication  (preceding  abstract)  can  be 
obtained  from  the  liver  by  perfusion  with  a  slightly  alkaline, 
physiological  salt  solution.  The  active  substance  contains  nitrogen 
and  phosphorus,  and  may  be  precipitated  from  the  solution  by  the 
addition  of  acetic  acid.     It  gives  a  slight  biuret  reaction. 

W.  0.  w. 

4-^-Aminoethylglyoxaline,  a  Depressor  Constituent  of  In- 
testinal Mucosa.  George  Barger  and  Henry  H.  Dale  {J.  Fhysiol., 
1911,  41,  499—503). — Popielski's  vaso-dilatin,  to  which  he  attributes 
the  activities  of  commercial  peptone  and  various  tissue  extracts,  con- 
tains4-y8-aminoethylglyoxaline.  Itwas  in  the  present  research  identified 
chemically  and  physiologically  in  intestinal  extracts,  and  is  no  doubt 
the  substance  which  in  Bayliss  and  Starling's  preparations  of  secretin 
lowers  blood  pressure.  The  effect  of  this  base  in  stimulating  the 
pancreas  to  secrete  is  very  feeble.  It  also  does  not  affect  the  co- 
ngulability  of  the  blood  ;  this  action  of  vaso-dilatin  must  be  due  to 
.Home  other  substance  in  it,  W.  D.  H. 

Source  of  Immune  Substances  in  Lymph.  The  Part  Played 
by  the  Spleen  in  the  Formation  of  Immune  Substances. 
A  UNO  B.  LucKHARDT  and  Frank  C.  Becht  {Froc.  Amtr.  physiol.  Sac, 
1910,  xi — xii,  xvi — xvii ;  Amer.  J.  Physiol.,  27). — Hsemolysius, 
agglutinins,  and  opsonins  pass  at  about  the  same  rate  from  the  blood 
into  the  lymphs,  and  make  their  appearance  in  the  thoracic  earlier 
than  in  the  cervical  lymph.  They  are  also  more  concentrated  in  the 
loimer  situation.  They  hardly  pass  at  all  in  the  cerebro-spinal  tluid, 
or  aqueous  humor. 

The  formation  of  such  substances  is  slow  and  in  lessened  quantity 
when  the  spleen  is  removed.     The  experiments  were  made  on  dogs. 

W.  D.  H. 

Experimental  Hyperthyroidism.  Anton  J.  Carlson,  J.  F. 
llooKS,  and  J.  F.  McKie  {Proc.  Amer.  physiol.  Soc  ,  1910,  xiii — xiv  ; 
Aitier.  J.  physiol.,  Oil). — Different  animals  exhibit  great  variations  in 
their  resistance  to  thyroid  feeding,  but  the  most  constant  symptoms 
(emaciation  and  diarrhoea)  may  be  absent  even  in  fatal  cases.  The 
nervous  and  cardiac  phases  of  the  symptom-complex  in  birds  and 
lower  mammals  differ  from  those  in  man.  Feeding  on  other  organs 
f^hows  that  the  symptoms  are  due  to  thyroid  feeding.  "VV.  D.  H. 

Effects  of  Extracts  of  Different  Parts  of  the  Pituitary 
Body.  J.  L.  Miller,  D.  D.  Lewis,  and  S.  A.  Matthews  (Proc.  Amer. 
physiol.  Soc,  1910,  xvii — xviii ;  Amer.  J.  Physiol.,  27). — The  experi- 
ments show  that  the  pars  intermedia  is  the  seat  of  origin  of  the  pressor 
substance.  The  contents  of  a  cyst  of  this  region  produced  a  distinct 
pressor  effect.  The  substance  which  slows  the  heart  is  confined  to 
the  pars  nervosa.  Extracts  of  the  stalk  of  the  ox  hypophysis  never 
irave  a  pressor  effect.  W.  D.  H. 

The  Neutralisation  of  Spermotoxins  and  Alkaloids  by 
Extract  of  the  Testis  and  Epididymis.  S.  Metalnikoff 
{PflU'jer's  Archiv,   1911,  138,   14 — 18). — In  animals  in  whose  blood 
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strong  spermotoxins  are  contained,  the  spermatozoa  in  the  epididymis 
are  normal,  for  the  testis  and  epididymis  contain  a  substance  which 
neutralises  spermotoxins  or  renders  them  harmless.  This  material 
also  neutralises  certain  alkaloids,  such  as  nicotine,  which  act  harmfully 
on  spermatozoa.  Curare  by  itself  has  but  little  action  on  spermatozoa, 
but  mixed  with  epididymis  extract  it  kills  them.  W.  D.  H. 

The  Amount  of  Alcohol  Excreted  by  the  Animal  Organism 
Under  Various  Conditions.  Wilhelm  Voltz  and  August  Bau- 
DREXEL  {Pfliiger's  Archiv,  1911,  138,  85 — 133). — Analytical  details  are 
given  of  the  quantity  of  alcohol  excreted  in  the  urine,  expired  air,  etc., 
when  it  is  given  under  varying  conditions  of  quantity,  volume  of 
diluent,  habituation,  and  so  forth.  W.  D.  H. 

AUantoin-Purine  Excretion  of  the  Monkey.  Andrew  Hunter 
and  Maurice  H..  Givens  (Proc.  Amer.  physiol.  Soc,  1910,  xv — xvi ; 
Amer.  J.  Physiol.,  27). — The  analyses  show  the  great  relative  import- 
ance of  allantoin  as  an  end-product  in  purine  metabolism  in  monkeys. 
From  500  c.c.  of  urine  from  two  monkeys,  172  mg.  of  allantoin,  no 
uric  acid,  and  4"5  mg.  of  purine  bases  were  obtained.  W.  D.  H. 

The  Origin  of  Uric  Acid  in  Man.  Franz  SmetA^nka  {PJiuger'a 
Archiv,  1911,  138,  217 — -274). — Every  protein  meal,  including  those 
which  are  purine-free,  produces  a  rise  of  uric  acid  excretion  which, 
three  hours  after  the  meal,  may  rise  to  an  80%  increase  of  the  previous 
value.  If  the  meal  is  taken  late  in  the  day,  the  rise  may  extend 
through  the  night  to  the  following  morning.  The  increase  is  attri- 
buted to  metabolic  changes  accompanying  the  activity  of  the  cells  of 
the  digestive  glands.  If  polysaccharides  are  given,  the  smaller  work 
of  the  digestive  glands  is  accompanied  with  a  smaller  rise  in  uric  acid 
excretion.  After  taking  honey,  there  is  a  large  rise,  which  is  exphiined 
by  the  intense  activity  of  the  liver  cells  in  forming  glycogen.  The 
total  excretion  of  nitrogen  is  but  little  altered  by  carbohydrate  food. 

W.  D.  H. 

Action  of  Urinary  Antiseptics.  Anson  Jordan  {Bio-Chem.  /., 
1911,  5,  274 — 290). — Using  a  defined  arbitrary  standard,  the  average 
acidity  of  normal  urine  is  about  4.  With  large  doses  of  dihydrogen 
sodium  phosphate  this  can  be  raised  to  9,  and  the  urine  can  easily  be 
made  alkaline  with  potassium  citrate.  Putrefaction  will  readily  occur, 
and  Staphylococcus  and  Bacillus  coli  grow  easily,  in  urines  of  all 
degrees  of  acidity  and  alkalinity  which  can  be  produced  in  the  body  ; 
acidity,  however,  exciting  a  restraining  influence. 

Urotropine  acts  as  a  urinary  antiseptic  by  the  formation  of 
formaldehyde ;  in  alkaline  urine  its  action  is  nil,  because  no 
formaldehyde  is  then  formed.  In  urine  of  a  little  over  normal 
acidity,  the  antiseptic  power  is  sufficient  to  prevent  the  growth  of  all 
micro-organisms. 

Sandal  wood  oil  is  quite  feeble  against  B.  coli  and  putrefactive 
organisms  ;  it  has  a  specific  antiseptic  action  against  Staphylococcus. 
The  power  of    salicylic  acid  is   not  great,   but   against   j5.   coli  and 


PHYSIOLOGICAL   CHEMISTRY.  ii.    219 

putrefactive  organisms  it  is  more  efficient  than  sandal  wood  oil, 
Neither  agent  can,  however,  be  compared  with  urotropine  for 
efficiency.  W.  D.  H. 

Chemical  Investigation  of  Atheromatous  Aortse.  A.  Selig. 
Composition  of  Deposits  in  Calcified  Aortas.  M.  Ph.  F.  Amesedee, 
Remarks  on  the  Foregoing  Investigations.  Richard  von  Zeynek 
{Zeitsch.  physiol.  Chem.,  1911,  70,  451—457,458—463,  464—465).— 
I.  In  atheroma  the  amount  of  elastin  is  lessened,  the  fat  (light  petroleum 
extract)  is  increased,  and  the  calcium  in  the  ash  is  increased,  although 
the  total  ash  may  not  be. 

II.  The  second  paper  gives  analytical  details. 

III.  The  third  paper  is  explanatory  and  critical.  W.  D.  H. 

Experimental  Glycosuria.  VI.  The  Distribution  of  Glycogen 
over  the  Liver  under  Various  Conditions.  Post-mortem 
Glycogenolysis.  John  J.  R.  Macleod  and  R.  G.  Pearce  {Amer, 
J.  Physiol,  1911,  27,  341—366.  Compare  Abstr.,  1910,  ii,  144).— 
The  amount  of  glycogen  in  different  lobes  of  the  liver  varies  by  about 
5%.  This  is  due  to  errors  of  analysis  by  Pfliiger's  method,  and  to  an 
unequal  amount  of  blood  and  connective  tissue  in  different  parts  of  the 
organ.  Glycogenolysis  is  accelerated  after  death,  and  this  varies  in 
different  lobes  ;  it  sets  in  within  twenty  minutes  after  death,  and 
proceeds  at  a  uniform  speed  for  several  hours.  The  rate  is  lessened 
by  absence  of  blood,  and  by  cutting  up  the  liver.  Nervous  influences 
play  no  part  in  it.  W.  D.  H. 

Uric  Acid  Excretion  in  Gout  and  Rheumatoid  Arthritis. 
William  J.  Mallory  {J.  Path.  Pact.,  1910,  15,  207— 246).— In  gout 
there  is  a  slight  fluctuation  in  the  endogenous  excretion,  a  low 
endogenous  average,  and  a  small  percentage  of  exogenous  purine 
nitrogen  excretion  excreted  as  uric  acid.  In  cases  associated  with 
lead  poisoning  these  characteristics  are  more  marked.  Many  cases  of 
gout,  however,  are  atypical.  In  some  cases  of  rheumatoid  arthritis 
there  is  a  somewhat  similar  disturbance  of  purine  metabolism. 

W.  D.  H, 

The  Wassermann  Reaction  in  Rabbits  Infected  with  the 
Trypanosomes  of  Nagana,  and  the  Effect  of  Treatment  with 
Araenophenylglycine  (Bhrlich).  Carl  H.  Browning  and  Ivy 
McKenzie  {J.  Path,  Pact.,  1910,  15,  182— 191).— A  full  account  of 
experiments  previously  published  (this  vol.,  ii,  59).  W.  D.  H. 

The  Influence  of  Quinine  and  Quinine  Derivatives  on 
Experimental  Trypanosome  Infection.  Julius  Morgenroth  and 
L.  Halberstaedter  [Sitzungsber  K.  Akad.  Wiss.  Perlin,  1911,  30 — 37). 
— In  continuation  of  previous  investigations  (Abstr.,  1910,  ii,  881),  the 
authors  now  show  that  hydroquinine,  which  is  not  more  toxic  than 
quinine,  has  a  greater  trypanocidal  action.  The  method  of  adding  the 
base  to  cakes  of  food-stuff  was  employed  as  in  former  work,  and 
a  Nagana  trypanosome  was  the  source  of  infection,  S.  B.  S, 
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Ingestion  of  Mineral  Acids  by  the  Dog.  Henri  Large  and 
L.  ViOLLE  {Compt.  rend.,  1911,  152,  279— 281).— When  doers  in 
a  state  of  nitrogenous  equilibrium  are  dosed  with  hydrochloric  acid  in 
quantity  insufficient  to  affect  their  general  health,  an  increased 
urinary  excretion  of  volatile  bases  takes  place,  proportional  to  the 
amount  of  acid  administered.  The  ratio  between  the  acid  and  the 
bases  is  practically  molecular.  The  same  thing  is  observed  when  the 
diet  is  insufficiently  nitrogenous.  The  experiments  are  held  to  support 
the  view  that  the  organism  protects  itself  against  acid  intoxication  by 
the  increased  formation  of  ammonia.  W.  0.  W. 

Migration  of  Solutions  in  Bodies  Deprived  of  the  Cardiac 
Circulation.  Samuel  J.  Meltzer  (I'roc.  Amer.  physiol.  Soc, 
1910,  xxix — XXX  ;  Amer.  J.  Physiol  ,27). — The  injection  ot  adrenaline 
and  strychnine  into  the  dorsal  lymph  sac  of  the  frog  produces  in 
time  effects  on  the  pupil  and  spinal  cord  respectively,  even  although 
the  circulation  has  been  stopped  by  removal  of  the  heart.  The 
migration  of  these  substances  can  therefore  take  place  against  gravity 
through  the  lymph  spaces.  W.  D.  H. 

A  Second  Active  Ergot  Base.  E,.  Engeland  and  Friedrich 
KuTScnER  (Chem  Zentr.,  1910,  ii,  1394 — 1395  ;  from  Zentr.  Physiol., 
1910,  24,  479—480). — The  authors  have  previously  obtained  an  active 
base  from  ergot  containing  a  glyoxaline  radicle  (A.bstr.,  1910,  ii,  881). 
Another  base  is  now  described  which  has  active  physiological  properties, 
and  is  identified  with  the  guanido-butylaminoagmatine  of  Kossel,  both 
from  the  properties  of  the  carbonate  and  sulphate  and  from  the  analyses 
of  the  aurichloride  and  picrate.  It  is  precipitated  by  silver  nitrate 
and  baryta  after  removal  of  the  bases  precipitated  by  ammoniacal 
silver  nitrate.  The  silver  compounds  are  then  converted  into  the 
picrolonates,  and  these  into  the  carbonate  and  sulphate.  Contractions 
were  produced  in  a  cat's  uterus  suspended  in  70%  Ringer's  solution 
by  0"001  gram  of  the  dichloride  in  alkaline  solution,  and  the  contraction 
was  only  slightly  increased  by  the  addition  of  an  equal  quantity  of 
4-j8-aminoethylglyoxaline. 

Injections  of  the  dichloride  into  rabbits  temporarily  increased  the 
blood  pressure  and  respiration.  W.  J.  Y. 

[Physiological  Action  of]  Pilocarpine.  I.  N.  Waterman 
(Zeitsch.  physiol.  Chem.,  1911,70,  441 — 450). — Pilocarpine,  in  addition 
to  its  known  actions  on  sympathetic  nerves,  causes  in  rabbits  an 
increase  in  urine,  the  appearance  of  sugar  in  that  secretion,  and  a  rise 
of  susceptibility  to  adrenaline.  W.  D.  H. 

[Physiological]  Action  of  Some  tsoQuinoline  Derivatives. 
Patrick  P.  Laidlaw  {Bio-Chem.  J.,  1911,  5,  243— 273).— A  review  of 
the  action  of  a  number  of  tsoquinoline  bases  is  made,  and  their  action 
compared  with  their  chemical  constitution.  A  law  of  relationship 
for  one  series  is  put  forward.  6  :  7-Dimethoxy-2-methyl-3  :  4-dihydro- 
ti?oquinolinium  chloride  (Pyman,  Trans.,  1909,  95,  1271)  has  an 
action  very  similar  to  that  of  hydrastinine.     The  generally  accepted 
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view  of  the   action  of  hydrastinine   on   the   functions  of  the  body  is 
stated  to  be  erroneous  in  several  points.  W.  D.  H. 

Antagonistic  Action  of  Salte.  Jacques  Loeb  (Proc.  Amer.  jjhysiol. 
Soc,  1910,  xxxii — xxxiii  ;  Amer.  J.  PhjsioL,  27). — Pure  potassium 
chloride  of  the  same  concentration  as  in  sea-water  kills  Fuadulus  in 
two  dnys  or  less,  while  in  sodium  chloride  of  the  same  concentration 
the  fish  live  indefinitely.  The  toxicity  of  the  potassium  salts  can  be 
neutralised  by  sodium  chloride  added  in  a  certain  constant  ratio.  The 
conclusion  is  drawn  that  a  partition  of  some  oUoidal  anion  between 
the  two  metals  occurs  in  the  gills. 

There  is  an  upper  limit  for  the  concentration  of  potassium  chloride, 
beyond  which  its  toxic  action  can  be  no  longer  inhibited  by  sodium 
chloride.  W.  D.  H. 

A  Case  of  Poisoning  by  Sswer-gas.  Wilhelm  Gohlich  [Chem. 
Zeit.,  1911,  35,  129 — 130). — The  investigation  arose  out  of  a  case  of 
sudden  illness,  ending  in  death,  in  a  workman  engaged  in  cleaning  a 
sewer.  Samples  of  the  sewer-water  were  found  to  contain  arsenic  and 
free  sulphuric  acid  in  such  quantities  that  the  addition  of  zinc  or  iron 
produced  an  evolution  of  arsenic  trihydride,  which  could  readily  be 
detected  with  silver  nitrate  paper.  Tne  illness  was  attributed  to 
poisoning  by  arsenic  trihydride,  formed  by  the  action  of  the  sewer- 
water  on  the  iron  tools  and  zinc  bucket,  which  the  man  was  using  at 
the  time.  Post-mortem  examination  revealed  the  presence  of  arsenic 
in  the  organs  and  blood.  The  sulphuric  acid  and  arsenic  were 
eventually  traced  to  the  drainage  from  an  artificial  manure 
manufactory.  W.  J.  Y. 
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An  Automatic  Pipette.  Carl  Permin  {Centr.  Bakt.  Par.,  1911, 
i,  57,  575 — 576). — The  pipette  is  designed  for  bacteriological  and 
serological  work,  and  consists  of  an  ordinary  graduated  pipette 
connected  by  a  side  opening  with  an  india-rubber  ball,  which  is 
situated  on  the  stem  just  below  the  top.  The  ball  s-erves  to  fill  the 
pipette,  the  opening  at  the  top  of  the  stem  being  closed  with  the 
finger.  The  liquid  is  run  out  by  removing  the  finger  from  the  top  of 
the  pipette  in  the  usual  manner.  W.  J.  Y. 

Action  of  the  Bulgarian  Ferment  on  Monobasic  Acids 
Derived  from  Reducing  Sugars.  Gabriel  Bertrand  and  R. 
Veillon  {Compt.  rend.,  1911,  152,  ;330— 332).— The  Bulgarian 
ferment  has  no  action  on  solutions  of  calcium  gluconate,  galactonate, 
mannonate,  maltobionate,  or  lactobionate.  The  first  four  salts  have 
no  influence  on  the  lactic  fermentation  of  dextrose  or  lactose.  In  the 
case  of  solutions  containing  lactose  and  calcium  lactobionate,  however, 
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the  ferment  produces  more  lactic  acid  than  corresponds  with  the 
weight  of  sugar  present.  This  may  be  explained  by  supposing  that 
an  endolactase  is  only  liberated  in  media  containing  lactose  ;  under 
these  conditions  the  lactobionic  acid  becomes  hydrolysed,  the  resulting 
galactose  then  forming  lactic  acid.  W.  0.  W. 

Fungicidal  Properties  of  Liver  of  Sulphur.  Frederick  W. 
Foreman  (/.  Agric.  Sci.,  1911,  3,  400 — 416). — Liver  of  sulphur  contains 
various  oxidation  products,  and  usually  free  sulphur,  in  addition  to 
potassium  or  sodium  hydrosulphide,  sulphide,  and  polysulphides. 
Experiments  with  spores  of  Botrytis  cinerea  showed  that  the  oxida- 
tion products  have  little  or  no  fungicidal  properties  in  weak  solutions, 
and  that  saturated  hydrogen  sulphide  solution  and  free  sulphur  have 
no  effect.  The  chief  agent  in  the  mixture  is  the  sodium  hydroxide. 
Potassium  hydroxide  is  less  poisonous. 

Methods  for  the  analysis  of  liver  of  sulphur  are  described. 

N.  H.  J.  M. 

Influence  of  Manganese  on  the  Development  of  Aspergillus 
niger.  Gabriel  Bertrand  and  Maurice  Javillier  (Compt.  rend., 
1911,  152,  225—228.  Compare  Abstr.,  1908,  ii,  12i).~ Aspergillus 
niger  was  cultivated  in  a  manganese-free  nutrient  solution,  to  which 
definite  quantities  of  pure  manganese  sulphate  were  added.  Special 
precautions  were  taken  to  avoid  the  presence  of  metals,  such  as  zinc 
and  iron,  which  favour  the  growth  of  the  organism.  It  was  found  that 
manganese  had  a  favourable  influence  on  the  development  of  the 
mould,  the  yield  increasing  with  the  proportion  of  metal  added,  from 
dilutions  of  1/1,000,000  to  1/100.  At  higher  concentrations  manganese 
exerted  a  prejudicial  action.  W.  O.  W. 

Calcium  Requirements  of  Plants.  Diflferent  Relations  of 
the  Calcium  and  Magnesium  in  Nutritive  Solutions.  Ivv^an 
KoNOWALOFF  (Landw.  Versuchs-Stat.,  1911,  74,  343 — 360). — Results 
of  water-culture  and  sand-culture  experiments  with  varying  amounts 
of  calcium  showed  that  the  yields  increase  up  to  a  certain  point  with 
the  increase  in  the  amount  of  calcium.  In  most  cases  the  highest 
yield  was  obtained  with  solutions  containing  0*2%  CaO. 

With  varying  relations  of  calcium  (as  nitrate)  and  magnesium,  the 
highest  yield  was  obtained  with  the  ratio  CaO:MgO  =  l  :  1.  When, 
however,  the  calcium  was  in  the  form  of  sulphate  or  carbonate, 
equally  good,  or  better,  results  were  obtained  with  the  ratio  6 "7  :  1. 

Comparing  different  calcium  compounds  (with  a  ratio  CaO:MgO  = 
6'7  : 1),  it  was  found  that  tricalcium  phosphate  gave  the  best  results. 
Calcium  carbonate  (marble)  had  no  injurious  effect  when  the  ratio 
was  53-6:1.  N.  H.  J.  M. 

Basic  Components  of  Bamboo  Shoots.  Ginzaburo  Totani 
{Zeilsch.  physiol.  Chem.,  1911,  70,  388— -390). — Fresh  bamboo  shoots 
are  shown  to  contain  betaine  and  choline,  in  addition  to  tyrosine, 
asparagine,  guanine,  xanthine,  hypoxanthine  and  adenine. 

E.  F,  A. 
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Waxes  of  the  Ooniferse.  J.  Bouqault  {J.  Pharm.  Chim.,  1911, 
[vii],  3,  101 — 103). — In  addition  to  juniperic  and  sabinic  acids, 
already  isolated  from  the  wax  of  Juniperus  sahina,  a  small  quantity 
of  thapsic  acid,  which  has  been  shown  to  be  an  oxidation  product  of 
juniperic  acid,  has  been  obtained  (compare  Abstr,,  1909,  i,  82  ;  1910, 
i,  297).  Sabinic  acid  has  also  now  been  obtained  from  the  wax 
of  Thuja  occidentalis.  This  wax  may  also  contain  a  trace  of  thapsic 
acid.  T.  A.  H. 


The  Chromogenic  Substances  of  White  Grapes.  Sebafino 
Dezani  (Chem.  Zentr.,  1910,  ii,  1141 — 1142;  from  Siaz.  sperim. 
agrar.  ital.,  1910,  43,  428 — 438). — Two  chromogenic  substances  were 
found  in  white  grapes,  of  which  one  only  is  precipitated  by  lead 
acetate.  By  the  action  of  hydrochloi"ic  acid,  colouring  matters  are 
obtained,  which  are  analogous  to  the  "  cenocyanins."  The  conversion 
of  these  substances  into  colouring  matters  is  due  not  to  oxidation,  but 
probably  to  hydrolytic  scission  with  simultaneous  formation  of  a 
reducing  substance.  In  the  residue  from  the  chromogenic  substances 
there  are  other  substances  which  give  a  red  coloration  with  alkalis. 

N.  C. 

The  Tonic  Effect  of  Certain  Organic  Substances  in  Solution 
and  as  Vapours.  Hermann  Stadlee  {Arch.  Hygiene,  1911,  73, 
19.5 — 217). — The  toxicity  of  the  aliphatic  alcohols  increases  as  the 
molecular  weight  increases;  on  the  other  hand,  the  toxicity  of  the 
aliphatic  aldehydes  falls  off  with  increasing  molecular  weight. 
Replacement  of  oxygen  by  sulphur  in  aliphatic  compoucds  leads 
to  a  marked  increase  in  toxicity.  The  effect  depends  only  on  the 
amount  of  the  substance  present,  and  not  at  all  on  the  form  in  which 
it  occurs  ;  the  compounds  examined  were  equally  toxic  whether  they 
were  used  as  solutions  or  as  vapours,  provided  only  the  partial 
pressure  was  the  same ;  indeed,  knowing  the  toxicity  of  a  substance 
in  the  liquid  form,  its  toxicity  in  vapour  form  is  readily  calculated 
from  Henry's  law.  But  this  rule  breaks  down  when  the  substance 
reacts  with  the  nutrient  medium  on  which  the  organisms  are  growing ; 
in  this  case  vapours  act  more  powerfully  than  solutions  of  the  same 
partial  pressure. 

A  table  is  given  showing  the  concentrations  at  which  a  number  of 
alcohols,  aldehydes,  and  other  substances  totally  inhibit  the  growth 
of  Staphylococcus  pyogenes  aureus,  Bad.  pyocyaneum^  and  B.  coli 
commune.  On  the  latter  organism  experiments  were  made  both  with 
solutions  and  vapours.  E.  J.  R. 


Action  on  Green  Plants  of  Some  Substances  Extracted 
from  Coal-tar  and  Employed  in  Agriculture.  Marcel  Mirande 
{Compt.  rerid.,  1911,  152,  204—206.  Compare  Abstr.,  1909,  ii,  824; 
1910,  ii,  884  ;  this  vol.,  ii,  64). — Insecticides  prepared  from  coal-tar 
are  liable  to  bring  about  anaesthesia  or  blackening  of  the  leaves  of 
plants,    Direct  contact  with  the  liquids  is  more  injurious  to  the  plants 
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than  exposure  to  the  vapours.     The  action  on  the  chlorophyll  appears 
to  be  due  principally  to  the  phenols  present  in  such  preparations. 

W.  O.  W. 

Influence  of  Different  Amounts  of  Water,  Diflerent 
Manures,  and  Consolidation  of  the  Soil  on  the  Root 
Development  of  Wheat  and  Barley  in  the  First  Period 
of  Growth.  R.  Polle  (/.  Landw.,  1910,  68,  297—344;  from  Inavg. 
Diss.  Gottingen). — Vegetation  experiments  are  described  in  which 
wheat  and  barley  were  grown  in  boxes  containing  loam  and  sandy 
soil  respectively,  both  without  and  with  manure,  and  with  low  and 
higher  percentages  of  water.  In  some  the  soil  was  consolidated  by 
pressure,  whilst  in  others  it  was  employed  in  a  looser  condition. 

Full  particulars  as  to  length  and  weight  of  the  main  roots  and  side 
roots  produced  under  the  different  conditions  are  given,  as  well  as  the 
amounts  of  growth  above  ground.  N.  H.  J.  M, 

Amounts  of  Ammonia  and  Nitric  Acid  in  Rain-water  in 
Tonquin.  M.  Aufkay  (Bull.  Econom.,  Hanoi-Haiphong,  1909,  12, 
595—616.  Compare  Leather,  Abstr.,  1906,  ii,  487  ;  Brunnich,  1910, 
ii,  647). — The  amounts  of  nitrogen  as  ammonia  and  as  nitrates  were 
estimated  in  123  samples  of  rain-water  collected  in  the  Botanic 
Gardens,  Hanoi,  from  April,  1902,  to  March,  1905,  and  in  313  samples 
collected  from  June,  1906,  to  September,  1909,  in  an  open  space  in  the 
middle  of  the  same  town.  Assuming  the  composition  of  the  samples 
to  approximately  represent  the  whole  rainfall,  the  average  amounts  of 
nitrogen  per  million,  and  the  total  amounts  per  acre,  for  the  six  years 
would  be  as  follows  : 

N  per  million  N  per  acre  (lbs.) 


Rainfall, 

as 

as 

as 

as 

inches. 

ammonia. 

nitrates. 

ammonia. 

nitrates. 

Total. 

1902-3  ... 

...     90-55 

0-71 

0-66 

14-74 

13-47 

28-21 

1903-4  ... 

...     59-68 

0-99 

0-80 

13-34 

10-89 

24-23 

1904-5  ... 

...     84-72 

0-64 

043 

12-25 

8-26 

20-51 

1906-7  ... 

...     49-92 

0-54 

0-36 

6-13 

4-06 

10-19 

1907-8  ... 

...     57-91 

0-33 

0-27 

4-39 

3-54 

7-93 

1908-9  ... 

...     77-72 

0-23 

0-15 

4-04 

2-65 

6-69 

Of  the  total  rainfall,  about   82%  falls  from  May  to  October,  and 
this  contains  about  84%  of  the  total  nitrogen.  N.  H.  J.  M. 
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Recent  Advances  in  Forensic  Chemistry.  Max  Dennstedt 
{Btr.,  1911,  44,  5  —  38). — A  lecture  delivered  before  the  German 
Chemical  Society.  C.  S. 
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Volumetric  Analysis  with  Small  Quantities  of  Liquid. 
F.  Pilch  {Monatsh.,  1911,  32,  21 — 29). — A  special  form  of  apparatus 
is  described,  which  consists  essentially  of  two  burettes  opening 
directly  into  a  reaction  chamber  of  20  c.c.  capacity.  Each  burette 
is  about  40  cm.  long,  and  has  a  capacity  of  3  c.c. ;  each  cubic  centimetre 
is  divided  into  100  parts,  and  the  accuracy  of  measurement  is 
0-001— 0-002  c.c. 

A  Nernst  micro-balance  is  used  for  weighing  out  the  substances 
(05 — 2  mg.)  to  be  introduced  into  the  reaction  chamber. 

Experiments  are  given  showing  that  accurate  results  may  ba 
obtained  in  iodimetry,  volumetric  determinations  with  silver  nitrate, 
acidimetry,  alkalimetry,  and  in  the  estimation  of  nitrogen  by  the 
Kjeldahl  process.  In  the  last  process  the  ammonia  is  distilled  directly 
into  acid  contained  in  the  reaction  chamber.  T.  S.  P. 

A  Micro-filter  for  the  Treatment  of  Small  Quantities  of 
Precipitate.  Julius  Donau  {Monatsh.,  1911,  32,  31 — 41). — The 
preparation,  from  thin  platinum  foil  and  asbestos  fibre,  of  a  modified 
Gooch  crucible  is  given.  The  crucible  weighs  only  0  02  gram,  and 
can  be  used  with  the  filtering  tube  previously  described  (A.batr.,  1910, 
ii,  152). 

Accurate  results  have  been  obtained  in  the  gravimetric  determina- 
tions of  antimony,  arsenic,  tin,  iron,  potassium,  silver,  and  copper, 
the  weight  of  substance  taken  varying  from  1 — 3  mg.  T.  S.  P. 

A  Simple  Flask  and  an  Arrangement  for  Carrying  Out 
Chemical  Reactions.  Eugen  Spitalsky  {Chem.  Zeit.,  1911,  35, 
175). — The  apparatus  is  intended  to  prevent  any  loss  caused  by  spirting 
when  the  reaction  is  somewhat  violent.  A  Hat-bottomed  flask  having  a 
very  narrow  opening  into  a  bulb  shaped  neck  serves  as  reaction  flask, 
and  the  very  small  amount  of  liquid  which  is  carried  off  by  the  gases 
is  retained  by  means  of  a  glass  ball,  or,  preferably,  a  round  porcelain 
sieve  placed  over  the  constriction.  When  the  liquid  is  heated  to 
boiling,  any  liquid  condensed  in  the  neck  runs  back  into  the  flask, 
and  rinses  the  porcelain  sieve,  thus  absolutely  preventing  loss  of 
substance. 

The  apparatus  can  also  be  used  for  carrying  out  reactions  which  take 
some  time  to  finish,  such  as  the  iodometric  estimation  of  chromic  acid, 
or  the  determination  of  the  iodine  number  of  fats.  By  carefully 
pouring  a  little  water  or  chloroform  on  to  the  porcelain  sieve,  or 
glass  ball,  a  seal  is  formed,  which  prevents  any  volatilisation  of  the 
iodine.  L.  de  K. 

The  Yellow  Colour  of  Alcoholic  Potash.  K.  Gaze  {Chem. 
Zentr.,  1910,  ii,  1499—1500  ;  from  Apoth.  Zeit.,  1910,  26,  668—669). 
— The  best  method  for  the  preparation  of  colourless  alcoholic  potash 
consists  in  placing  a  cooled  solution  of  66  grams  of  potassium 
hydroxide  (purified  by  alcohol)  in  66  grams  of  water  in  a  litre  flask, 
and,  with  constant  shaking,  slowly  adding  absolute  alcohol  to  the  mark. 
The  solution  when  prepared  should  be  kept  in  a  white  glass  vessel  in 
the  light.     To  decolorise  yellow  or  brown  alcoholic  potash,  it  should 
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be  left  in  contact  with  fresh  animal  charcoal  for  twelve  hours,  being 
frequently  shaken.  N.  C. 

Method  for  Complete  Destruction  of  Organic  Matter  in  the 
Detection  of  Mineral  Poisons.  Pierre  Breteau  {Compt.  rend., 
1911,  152, 199 — 20.0). — Three  hundred  grams  of  the  material  are  gently- 
warmed  with  300  c.c,  of  pure  sulphuric  acid  (D  1"84)  in  a  2-litre  Jena 
flask,  and  the  mixture  treated  with  a  current  of  oxides  of  nitrogen, 
which  are  best  prepared  by  passing  sulphur  dioxide  inio  500  c,c.  of 
nitric  acid  contained  in  a  Durand  wash-bottle.  The  gas  is  fi  eed  from 
spray  by  passage  through  cotton  wool.  The  temperature  is  gradually 
raised,  and  the  process  completed  as  in  the  Kjeldahl  estimation  of 
nitrogen.  If  necessary,  50  c.c.  of  sulphuric  acid  are  added  to  com- 
pensate for  loss  by  evaporation.  When  the  liquid  has  become 
colourless,  it  is  concentrated  in  a  platinum  dish  and  treated  in  the 
usual  way.  The  process  is  complete  in  about  four  hours  ;  the  above- 
mentioned  quantity  of  nitric  acid  is  sufficient  for  four  or  five  operations. 

w.  o.  w. 

Simple  Method  of  Applying  Boedeker's  Reaction.  Jatme 
Ferrer  Hernandez  {Anal.  Fis.  Quim.,  1911,  9,  16 — 17). — Test 
papers  are  prepared  by  soaking  in  6%  zinc  sulphate  and  then  in  10% 
sodium  nitroprusside.  They  keep  well  in  the  dark,  and  are  sufficiently 
sensitive.     One  part  of  sodium  sulphite  in  2500  can  be  detected. 

G.  D.  L. 

The  Kjeldahl  Nitrogen  Process.  Willem  van  Kyn  {Pharm. 
Weehblad,  1911,  48,  27 — 28). — If  it  should  be  necessary  to  temporarily 
stop  the  heating  with  sulphuric  acid,  the  Kjeldahl  flask  may  be  fitted 
with  a  perforated  rubber  cork,  through  which  passes  a  tube  bent  at 
right  angles  and  furnished  near  its  lower  end  with  a  glass  bulb.  The 
end  of  the  tube  is  made  to  dip  into  a  small  quantity  of  sulphuric  acid. 
As  the  flask  cools,  the  acid  is  drawn  up  into  the  bulb,  and  the  air  which 
follows  has  to  bubble  through  the  acid,  and  is  thus  freed  from  water 
vapour  and  any  ammonia.  L.  de  K. 

The  Estimation  of  Small  Quantities  of  Ammonia.  Paul 
Artmann  {Chem.  Zeit.,  1911,  35,  50 — 51,  64 — 65). — For  quantities 
not  exceeding  2  mg.  of  ammonia  per  litre,  the  colorimetric  (Nessler) 
process  is  the  best.  For  larger  quantities,  the  iodometric  method 
(addition  of  sodium  hypobromite,  estimating  the  excess  iodometrically) 
is  more  suitable.  In  some  cases  a  preliminary  distillation  with 
addition  of  magnesia  is  resorted  to. 

In  the  presence  of  nitrites  these  are  rendered  harmless  by  means  of 
potassium  permanganate  and  a  little  dilute  sulphuric  acid.  The  excess 
of  permanganate  is  reduced  by  means  of  ferrous  sulphate,  any  excess 
of  which  is  oxidised  by  cautious  addition  of  permanganate.  To  remove 
the  iron  and  manganese,  the  liquid  is  made  alkaline  with  sodium 
hydroxide  and  shaken  with  a  little  barium  carbonate.  After  making 
up  to  a  definite  volume  with  ammonia-free  water,  the  solution  is 
allowed  to  settle,  and  an  aliquot  part  is  then  poured  off  and  treated 
with  hypobromite.  L.  db  K. 
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Estimation  of  Nitrates  in  Vegetable  Matter.  Karl  Krog  and 
John  Sebelien  (CAem.  Zeit.,  1911,  35,  145 — 146). — In  order  to  be  able 
to  apply  successfully  the  recent  "  nitron  "  process-to  the  estimation  of 
nitrates  in  such  vegetable  substances  as  turnips  for  instance,  it  is 
necessary  to  remove  some  of  the  interfering  organic  matters.  A  liquid 
ready  for  treatment  with  the  "  nitron  "  reagent  may  be  obtained  by 
macerating  10  grams  of  the  material  with  a  mixture  of  300  c.c.  of 
alcohol  and  200  c.c.  of  water ;  250  c.c.  of  the  extract  are  then 
evaporated  to  about  80  c.c.  to  expel  the  alcohol,  the  liquid  is  treated 
with  a  little  purified  animal  charcoal,  and  the  filtrate  and  washings 
are  concentrated  to  25  c.c.  After  adding  the  reagent  and  cooling  in 
iced  water  for  two  hours,  the  separation  of  the  *'  nitron  "  nitrate  will 
be  complete.  L.  de  K. 

Estimation  of  Phosphoric  Acid  in  Superphosphates  and 
Bone-Meals.  Zygmunt  Komanski  (Ghem.  Zeit.,  1911,  35,  163 — 164). 
— Fifty  c.c,  of  the  prepared  solution  (  =  1  gram  of  superphosphate  or 
0"5  gram  of  raw  phosphate)  are  mixed  with  50  c.c.  of  magnesium 
solution,  and  30  c.c.  of  10%  ammonia  are  added.  (When  dealing  with 
raw  phosphates  a  sufficiency  of  20%  ammonia  is  used  to  neutralise  the 
acidity.)  After  remaining  for  an  hour  with  frequent  stirring,  another 
20  c.c.  of  10%  ammonia  are  added,  and  the  whole  is  left  overnight. 
'J'he  precipitate  is  now  collected  in  a  Neubauer  crucible,  washed  first 
with  ammoniacal  water,  then  with  alcohol,  and  finally  with  light 
petroleum  (D  0'64).  It  is  then  dried  in  a  vacuum  and  weighed,  or  it 
may  be  dried  in  an  oven  at  a  temperature  not  exceeding  40°.  The 
weight  multiplied  by  28  or  56  respectively  =  %  of  phosphoric  acid  in 
the  sample. 

The  acid  magnesium  solution  is  prepared  as  follows  :  300  grams 
of  magnesium  chloride  and  400  grams  of  ammonium  chloride  are 
dissolved  in  7  litres  of  water.  One  litre  of  20%  ammonia  is  added,  and 
then  1000  grams  of  citric  acid.  L.  de  K. 

The  Estimation  of  Silver  by  Electro-Deposition  from  an 
Ammoniacal  Solution  of  the  Oxalate.  Frank  A.  Gooch  and 
J.  P.  Feiser  {Ayner.  J.  Scl,  1911,  [iv],  31,  109— 111),— Twenty-five 
to  50  c.c.  of  the  silver  nitrate  solution  (containing  about  0*25 — 0  50 
gram  of  silver)  are  precipitated  with  ammonium  oxalate,  and  the  silver 
oxalate  is  redissolved  by  adding  ammonia.  From  this  solution,  after 
diluting  to  100  c.c,  the  metal  is  deposited  electrolytically,  using  a 
current  of  0  25 — I'S  ampere  and  4 — 7  volts.  The  cathode  with  the 
deposited  silver  is  dried  over  a  low  flame,  and  then  heated  to  incipient 
redness.  The  operation  takes  from  twenty-five  to  thirty  minutes. 
The  best  form  of  apparatus  appears  to  be  a  gauze  cone  set  point  down- 
wards, and  so  placed  with  relation  to  an  annular  platinum  band  used 
as  the  anode  that  the  end  of  the  axis  where  the  centrifugal  effect  of 
rotation  is  least  shall  not  receive  much  of  the  deposit. 

The  silver  nitrate  may  be  also  precipitated  by  hydrochloric  acid. 
The  silver  chloride  is  then  dissolved  in  ammonia,  and  electrolysed  in 
tlie  presence  of  ammonium  oxalate.  L.  de  K. 
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The  Wartha-Pfeififer  Method  of  Estimating  the  Hardness 
of  Natural  Waters.  J.  M.  Silber  {Arch.  Hygiene,  1911,  73, 
171 — 182). — The  ordinary  soap  method  fails  to  give  accurate  results 
in  presence  of  magnesium  salts  or  of  dissolved  carbon  dioxide. 
Wartha's  method,  as  modified  by  Pfeiffer,  works  satisfactorily  (com- 
pare Pfeiffer,  Zeitsch.  angew.  Chem.,  1902,  9,  128).  Complications 
arise  when  the  saline  matter  consists  chiefly  of  the  sulphates  and 
chlorides  of  calcium  and  magnesium,  but  these  are  obviated  by  some 
modifications  in  procedure  suggested  by  the  author,  for  details  of 
which  the  original  paper  must  be  consulted.  It  is  claimed  that  with 
these  modifications  the  method  is  easy,  rapid,  and  accurate. 

E.  J.  R. 

Physico-chemical  Estimation  of  Calcium  in  Wine.  Marcel 
DuBOUX  (CAem.  Zentr.,  1910,  ii,  1566 — 1567;  from  Schweiz.  Woch. 
Chem.  Pharm,,  1910,  48,  592 — 594).  —  Calcium  cannot  be  estimated 
directly  in  wine  by  measuring  the  conductivity  of  the  latter,  owing  to 
the  presence  of  substances  which  interfere  with  the  estimation.  It  is 
necessary  to  separate  the  calcium  from  the  other  electrolytes  by  treat- 
ing 50  c.c.  of  the  wine  with  2  c.c.  of  dilute  sulphuric  acid  and  lOU  c.c.  of 
35%  alcohol ;  after  the  lapse  of  two  hours,  the  precipitated  calcium 
sulphate  is  collected  on  a  filter,  washed  with  70%  alcohol,  and  then 
dissolved  in  about  30  c.c.  of  water.  The  solution  is  now  titrated  with 
iV/l -potassium  oxalate  solution,  which  is  added  drop  by  drop,  and  the 
conductivity  is  determined  after  the  addition  of  each  drop.  The 
precipitation  curve  of  the  calcium  oxalate  consists  of  two  straight  lines 
connected  by  a  short  curve ;  the  intersecting  point  of  the  two  straight 
lines,  when  these  are  extended,  corresponds  with  complete  precipita- 
tion of  the  calcium  oxalate.  It  is  recommended  that  1*5  minutes  be 
allowed  to  elapse  after  the  addition  of  a  drop  of  potassium  oxalate 
solution  before  the  conductivity  is  measured.  W.  P.  S. 

Quantitative  Separation  of  Barium,  Strontium,  and  Calcium. 
J.  L.  M.  VAN  DEB  Horn  van  den  Bos  {Chem.  Weekblad,  1911,  8, 
5 — 10). — In  estimating  barium,  strontium,  and  calcium  in  a  mixture 
of  their  salts,  the  barium  is  precipitated  from  the  boiling  solution  by 
addition  of  a  few  drops  of  glacial  acetic  acid  and  a  slight  excess  of 
ammonium  chromate  solution,  the  clear  liquid  decanted  through  a 
Gooch  crucible,  the  precipitate  washed  by  decantation  several  times 
with  a  dilute  solution  of  acetic  acid  and  ammonium  chromate,  trans- 
ferred to  the  crucible,  and  washed  with  warm  water  until  the  filtrate 
does  not  react  with  silver  nitrate.  The  crucible  is  heated  to  low 
redness. 

To  estimate  the  strontium,  the  filtrate  from  the  barium  chromate 
is  concentrated  to  remove  excess  of  acetic  acid,  diluted  with  a  small 
quantity  of  water  and  made  neutral  or  slightly  alkaline  with  ammonia, 
treated  with  ammonium  chromate,  and  evaporated  nearly  to  dryness. 
After  cooling,  the  residue  is  triturated  with  50%  alcohol,  and  the 
alcohol  decanted  through  a  Gooch  crucible,  the  process  being  repeated 
until  the  alcohol  is  almost  colourless.  The  precipitate  is  then  trans- 
ferred to  the  crucible,  and  washed  with  96%  alcohol.  It  is  then  dried 
in  an  air-oven  at  80 — 90°,  and  weighed. 
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The  author  suggests  estimating  the  calcium  in  the  filtrate  from  the 
strontium  chromate  by  precipitation  as  calcium  oxalate,  and  titration 
with  permanganate,  but  has  not  tried  the  method.  The  washing 
of  the  strontium  chromate  with  alcohol  is  a  slow  process,  and  the 
percentage  of  strontium  present  in  the  mixture  must  be  low. 

A  volumetric  method  of  estimating  the  three  metals  is  recommended. 
The  solution  employed  contained  0-157  gram  barium,  0"1317  gram 
strontium,  and  0*1071  gram  calcium.  To  estimate  the  bariumj  it  is 
diluted  to  about  300  c.c,  boiled,  acidified  with  acetic  acid,  and  treated 
with  50  c.c.  of  0'2088/iV-potassium  dichromate  solution  with  constant 
stirring,  the  dichromate  solution  containing  suflBcient  ammonia  to 
produce  a  yellow  colour.  After  cooling,  the  liquid  is  diluted  to  500  c.c, 
the  barium  chromate  allowed  to  settle,  and  100  c.c.  of  the  clear  liquid 
decanted  through  a  filter.  To  the  filtrate  is  added  a  solution  of 
potassium  iodide  in  hydrochloric  acid,  and  the  liberated  iodine  i? 
titrated  with  thiosulphate. 

To  estimate  the  strontium,  350  c.c.  of  the  solution  are  evaporated 
with  10  c.c.  of  0"2088/iV-potassium  dichromate  solution,  coloured 
yellow  with  ammonia,  and,  when  almost  dry,  triturated  with  50% 
alcohol.  It  is  then  diluted  with  50%  alcohol  to  250  c.c,  allowed 
to  remain  for  half  an  hour  with  occasional  shaking  to  facilitate 
solution  of  the  potassium  dichromate,  100  c.c  decanted  through 
a  filter,  and  treated  with  a  solution  of  potassium  iodide  in  hydro- 
chloric acid.  After  two  or  three  minutes,  the  solution  is  diluted 
with  water,  and  titrated  with  thiosulphate. 

For  the  estimation  of  the  calcium,  125  c.c.  of  the  filtrate  from  the 
strontium  chromate  are  diluted,  boiled,  made  slightly  alkaline  with 
ammonia,  and  precipitated  with  ammonium  oxalate.  The  precipitate 
is  allowed  to  settle,  and  washed  by  decantation  with  warm  dilute 
ammonium  oxalate  to  remove  the  chromate.  After  washing  out  the 
excess  of  ammonium  oxalate  with  warm  water  the  residual  calcium 
oxalate  is  titrated  with  potassium  permanganate. 

The  fact  that  oxalic  acid  is  readily  oxidised  by  warm  acid  solutions 
of  chromates  precludes  estimating  the  calcium  by  titration  of  the 
excess  of  ammonium  oxalate  added.  A.  J.  W. 

Waldemar  Fisher's  Modification  of  Volhard's  Method  for 
the  Volumetric  Estimation  of  Manganese,  and  its  Comparison 
with  other  Well-known  Methods.  Edward  Cahen  and  Harry 
F.  V.  Little  (Analyst,  1911,  36,  52— 59)— Fisher's  method  is  the 
best  of  all  the  modifications  of  Volhard's  method  from  time  to  time 
proposed.  The  authors'  method,  which  is  practically  the  same  as  that 
of  Fisher,  is  as  follows  :  The  neutral  solution  of  manganese  salt  contain- 
ing 10  grams  of  zinc  sulphate  is  diluted  to  500  c.c.  and  heated  to 
boiling.  One  gram  of  pure  zinc  oxide  is  added,  and  the  liquid 
titrated  with  permanganate  until  slightly  pink.  The  liquid  is  then 
cooled  somewhat,  and  1  or  2  c.c.  of  glacial  acetic  acid  are  added.  The 
titration  of  the  colourless  solution  is  then  continued  until  the  pink 
colour  is  permanent.  L.  de  K. 

Assay  of  Bog  Ores.  August  Kaysser  (Chem.  Zeit.,  1911,  35, 
94). — Some  practical  hints  as  to  the  assay  of  these  ores  are  given. 

VOL.  C.  ii.  16 


.    230  ABSTRACTS   OF   CHEMICAL   PAPERS. 

The  analysis  should  be  performed  on  the  sample  dried  for  five  hours 
at  100°,  and  it  must  be  remembered  that  the  powder  is  very  hygro- 
scopic. The  organic  substances  may  be  destroyed  either  by  ignition 
or  moi'e  conveniently  by  treating  the  hydrochloric  acid  solution  with 
potassium  permanganate.  The  iron  is  then  titrated  by  Reinhardt's 
(stannous  chloride)  method. 

It  is  recommended  that  the  analysis  should  be  done  in  duplicate, 
that  is,  both  by  the  ignition  and  the  permanganate  process. 

L.  DE   K. 

Deposition  of  Metallic  Chromium  in  the  Electrolytic 
Estimation  of  Manganese  by  Engel's  Method.  J.  Koster  {Zeitsch. 
Elektrochem.,  1911,  17,  57 — 58). — The  deposit  of  metallic  manganese 
formed  on  the  cathode  according  to  Otin  (Abstr.,  1909,  ii,  703)  is  shown 
to  consist  mainly  of  chromium.  It  is  only  formed  when  the  electrolysis 
is  carried  out  with  too  large  a  current  density.  T.  E. 

Analysis  of  Molybdenum  Glanz.  Waldemar  Trautmann 
{Zeitsch.  arigew.  Chem.,  1911,  24,  207). — The  process  described 
previously  (Abstr.,  1909,'ii,  942)  requires  a  slight  modification  when 
dealing  with  ores  containing  zinc  blende. 

The  solution  of  the  molybdenum  in  ammonium  polysulphide  should 
be  heated  to  boiling  so  as  to  render  the  zinc  sulphide  filterable.  The 
filtrate  is  then  acidified  to  precipitate  the  molybdenum  trisulphide. 
After  converting  this  into  the  trioxide,  and  weighing,  it  should 
be  tested  for  impurities  to  be  deducted  from  the  total  weight.  The 
oxide  is  fused  with  potassium  hydrogen  sulphate,  the  mass  is 
dissolved  in  hot  water,  and  precipitated  by  ammonium  carbonate. 
The  precipitate,  consisting  of  alumina  and  silica,  is  washed  with 
ammoniacal  water  containing  a  little  ammonium  nitrate,  ignited,  and 
weighed.  L.  de  K. 

Estimation  of  Tungsten.  B.  Mdivani  (Bull.  Soc.  chim.,  1911, 
[iv],  9,  122—124;  Bull.  Soc.  chim.  Bdg.,  1911,  25,  41— 42).— The 
solution  should  contain  the  tungsten  as  ammonium  tungstate,  or  as  a 
potassium  or  sodium  salt.  Fifty  c.c.  of  the  solution,  representing 
about  O'l  gram  of  tungsten  trioxide,  are  mixed  with  20  c.c.  of 
recently-prepared  tin  solution  containing  50  grams  of  crystallised 
stannous  chloride  per  200  c.c.  of  strong  hydrochloric  acid.  After 
boiling  for  two  minutes,  the  blue  precipitate  is  washed  with  hot  water 
(first  by  decantation),  collected,  ignited,  and  weighed  as  trioxide. 
Experiments  have  shown  it  to  be  absolutely  free  from  tin.  The 
presence  of  ferric  chloride  does  not  interfere  with  the  reaction. 

L.  DE   K. 

A  Reaction  for  Uranium  Salts.  J.  A.  Siemssen  {Ghem.  Zeit., 
1911,  35,  139). — Any  salt  of  uranium  when  mixed  with  a  solution  of 
ethylenediamine  at  once  yields  a  bright  yellow,  crystalline  salt  soluble 
in  excess  of  the  reagent.  The  reaction  is  almost  as  delicate  as  the 
ferrocyanide  or  hydrogen  peroxide  test.  L.  de  K. 
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The  Separation  of  Titanium  from  the  Heavy  Metals.  Karl 
BoRNEMANN  and  H.  ScHiRMEiSTER  {Metollurgie,  1910,  7,  723 — 729. 
Compare  Abstr.,  1910,  ii,  1073). — ^Titanium  is  readily  separated  from 
copper  or  nickel  by  precipitation  as  orthotitanic  acid  by  means  of 
ammonia.  Organic  acids  hinder  the  precipitation  of  titanium,  and 
therefore  cannot  be  used  for  its  separation  from  iron,  but  the  con- 
version of  the  iron  into  ferrocyanide  is  found  to  answer  the  purpose, 
the  iron  being  previously  reduced  to  the  ferrous  state. 

From  0*3  to  05  gram  of  the  substance  is  dissolved,  and  the  solution, 
which  must  not  be  too  acid,  is  diluted  to  500 — 600  c.c.  and  warmed  to 
50°  with  20 — 30  c.c.  of  a  saturated  solution  of  sodium  hydrogen 
sulphite  until  free  from  ferric  iron.  After  warming  to  40°, 
70 — 100  c.c.  of  a  solution  of  potassium  cyanide  in  concentrated 
ammonia  are  added,  with  stirring,  and  the  solution  is  boiled  until 
the  precipitate  is  pure  white  and  the  solution  pale  green.  The 
solution  is  filtered  out  of  contact  with  air,  and  the  precipitate  is 
washed  with  an  ammoniacal  solution  of  ammonium  sulphite  and  then 
with  hot  water.  The  iron  in  the  filtrate  may  be  estimated,  after 
evaporation  to  dryness  with  sulphuric  acid,  by  dissolving  in  water, 
precipitating  with  ammonia,  and  dissolving  and  titrating  the 
precipitate. 

Iron  may  be  titrated  with  permanganate  after  reduction  with 
stannous  chloride  if  the  quantity  of  titanium  present  is  less  than 
that  of  the  iron,  mercuric  chloride  and  a  solution  of  manganous 
sulphate  and  phosphoric  acid  being  added.  When  the  proportion  of 
titanium  is  larger,  the  greater  part  of  the  excess  may  be  removed  by 
precipitating  the  iron  by  Classen's  hydrogen  peroxide  method. 
Titanium  and  iron  may  be  titrated  together  after  reduction  with  zinc, 
and  the  titanium  is  then  obtained  by  difference.  C.  H.  D. 

Qualitative  Reactions  of  Oil  of  Turpentine,  Pine  Wood  Oil, 
and  Resin  Spirit.  Carlo  Grimaldi  {Chem.  Zeit.,  1911,  35,  52). — 
Gross  adulteration  of  oil  of  turpentine  with  pine  wood  oil  or  with  resin 
spirit  may  be  detected  by  shaking  4  c.c.  of  the  sample  with  200  c.c. 
of  a  solution  of  27*5  grams  of  mercuric  acetate  in  a  litre  of  water 
for  an  hour;  160  c.c.  of  diluted  nitric  acid  (3  parts  of  nitric  acid, 
D  1*4,  and  1  part  of  water)  are  then  added,  and  the  whole  is  again 
thoroughly  shaken.  Pure  oil  of  turpentine  gives  a  clear  solution,  but 
if  adulterated  with  either  of  the  above  substitutes  to  a  considerable 
extent,  a  turbid  liquid  is  obtained,  gradually  yielding  a  flocculent 
deposit.  In  doubtful  cases  a  larger  quantity  of  the  sample  may  be 
operated  on.  L.  de  K. 

Direct  Estimation  of  Caoutchouc  in  Vulcanised  Rubber 
Materials.  Gerhard  Hubener  {Chem.  Zeit.,  1911,  35,  113 — 115). — 
Asphaltic  or  bituminous  substances  interfere  with  the  estimation  of 
caoutchouc  in  vulcanised  rubber  by  the  tetrabromide  method,  as  they 
ield  insoluble  bromides  and  cause  the  results  for  the  caoutchouc  to  be 
<)o  high.  The  bitumen  bromide  may,  however,  be  removed  by 
(ixtracting  the  mixed  bromides  with  a  mixture  consisting  of  equal 
parts  of  absolute  alcohol   and  carbon  tetrachloride;   the   caoutchouc 
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bromide  'is  insoluble  in  this  solvent.  Paraffins  and  resins  also  yield 
insoluble  bromine  compounds,  and  it  is  probable  that  these  would  be 
removed  by  the  alcohol-carbon  tetrachloride  mixture;  in  any  case, 
paraffins  and  resins,  if  present  in  the  rubber  material,  can  be 
eliminated  by  extraction  with  acetone  previous  to  the  bromination. 

W.  P.  S. 

Estimation  of  Sucrose  in  Beet  Sugar  Factory  Refuse  by 
Clerget's  Process,  Using  Invertase  as  Hydrolyst.  James  P. 
Ogilvie  {J.  Soc.  Chem.  Ind.,  1911,  30,  62— 64).— Distinctly  higher 
results  are  obtained  in  estimating  sucrose  in  beet  molasses  by  Clerget's 
process,  using  invertase  as  a  hydrolyst,  than  are  found  by  the  ordinary 
Herzfeld  modification,  in  which  concentrated  hydrochloric  acid  is 
employed  as  the  hydrolyst.  But  if,  in  the  Herzfeld  process,  the 
error  due  to  the  influence  of  the  optically  active  non-sugar  substances 
is  obviated,  by  using  the  direct  acid  polarisation,  instead  of  the  usual 
alkaline  (basic  lead  acetate)  polarisation,  the  results  do  not  differ 
appreciably  from  those  obtained  by  means  of  invertase.  From  this  it 
would  appear  that  invertase  is  a  selective  hydrolyst,  inverting  only  the 
sucrose  (and  raffinose,  if  present),  without  affecting  the  non-sugar 
substances.  Pellet's  method  of  obviating  the  error  due  to  the  influence 
of  optically  active  non-sugar  substances,  by  taking  the  direct  polarisa- 
tion in  a  solution  acidified  with  sulphurous  acid,  gives  the  same  results 
as  the  method  proposed  by  Andrlik  and  Stanek,  in  which  concentrated 
hydrochloric  acid  and  urea  are  used.  As  a  practical  method.  Pellet's 
sulphurous  acid  process  is  now  recommended  as  preferable  to  the 
Andrlik  and  Stanek  procedure,  by  reason  of  its  simplicity  and  several 
other  apparent  advantages.  W.  P.  S. 

Estimation  of  Formic  Acid  in  Foods.  Heineich  Fincke 
{Zeitsch.  Nahr.  Genussm.,  1911,  21,  1 — 15). — The  author  has  sub- 
mitted the  process  described  by  Auerbach  and  Pliiddemann  (Abstr., 
1909,  ii,  355)  to  a  critical  examination,  and  6nds  that  it  yields  trust- 
worthy results.  When  only  a  few  estimations  of  formic  acid  have  to 
be  made,  it  is  more  convenient  to  collect  the  precipitated  mercurous 
chloride  on  a  filter  and  weigh  it,  as  in  this  case  there  is  no  need 
to  prepare  the  standard  solutions  required  if  the  estimation  is  carried 
out  volumetrically.  In  separating  formic  acids  from  foods,  the 
material  should  be  acidified  with  an  organic  acid  (mineral  acids  must 
not  be  used,  as  they  may  cause  sugars  present  to  caramelise  and  yield 
volatile  products  which  reduce  mercuric  chloride),  and  submitted  to 
steam-distillation  until  about  1500  c.c.  of  distillate  have  been  collected. 
When  aldehydes  are  present,  the  vapours  from  the  distillation  flask 
must  be  passed,  before  entering  the  condenser,  through  a  flask  con- 
taining water  and  calcium  carbonate  ;  the  formic  acid  is  retained 
in  this  flask,  whilst  the  aldehydes  pass  over  into  the  distillate. 
Sulphur  dioxide,  if  present,  is  removed  by  treating  the  neutralised 
and  evaporated  distillate  with  hydrogen  peroxide  and  sodium  hydroxide 
for  four  hours  at  the  ordinary  temperature  ;  the  excess  of  hydrogen 
peroxide  is  then  destroyed  by  the  addition  of  freshly  precipitated 
mercuric   hydroxide.     Salicylic   acid    yields    an   insoluble   compound 
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when  heated  with  mercuric  chloride  in  the  presence  of  sodium  acetate, 
but  the  formation  of  this  compound  is  prevented  by  the  addition 
of  sodium  chloride.  GeneralJy,  the  amount  of  sodium  chloride 
(15  grams  per  litre)  contained  in  the  mercuric  chloride  solution 
employed  is  sufficient  for  this  purpose,  but  for  the  estimation  of 
formic  acid  in  foods  containing  large  quantities  of  salicylic  acid  it 
is  recommended  that  the  neutralised  distillate  be  concentrated,  and 
that  1  gram  of  sodium  chloride,  2  grams  of  sodium  acetate,  and 
0  5  gram  of  mercuric  chloride  be  added  for  each  50  c.c.  of  the 
concentrated  distillate  obtained.  W.  P.  S. 

Estimation  of  Total  Patty  Acids.  P.  Simmich  {Zeitsch.  Nahr. 
Cenussm.,  1911,  21,  38 — 44). — As  incorrect  results  are  obtained  if 
fatty  acids  are  dried  in  their  free  state  before  being  weighed,  the 
;iuthor  recommends  that,  in  the  estimation  of  the  total  fatty  acids  in 
fats,  oils,  and  soaps,  the  fatty  acids  (liberated  from  the  saponified  fat 
in  the  usual  way)  should  be  separated  by  means  of  a  mixture  of  ether 
and  light  petroleum ;  the  ethereal  solution  is  then  neutralised  by  the 
addition  of  i\72-potassium  hydroxide  solution,  and  the  solvent  is 
evaporated  in  an  atmosphere  of  hydrogen.  The  residue  of  soap 
i?,  finally,  dried  at  a  temperature  of  100°  under  reduced  pressure,  and 
weighed.  The  weight  of  the  fatty  acids  is  found  by  subtracting,  from 
the  weight  of  the  soap,  O'OIOOT  gram  for  every  c.c.  of  iV^/2-potassium 
hydroxide  solution  used  for  the  neutralisation.  W.  P.  S. 

Separation  of  the  Liquid  Fatty  Acids  (Unsaturated)  from 
the   Solid   Fatty  Acids  (Saturated)   in   Natural  Mixtures  of 
Patty  Acids.  II.   Pietro  Falciola  {Gazzetta,  1910, 40,  ii,  425—435). 
-See  this  vol.,  i,  174. 

Employment  of  the  Electrometric  Method  for  the  Estima- 
tion of  the  Acidity  of  Tan  Liquors.  I.  Henry  J.  S.  Sand  and 
Douglas  J.  Law  {J.  Soc.  Chem.  Ind.,  1911,30,  3 — 5). — The  estimation 
of  the  acidity  of  tan  liquors  is  rendered  difficult  by  the  dark  colour  of 
the  liquors  masking  the  colour  change  of  the  indicator  used.  The 
authors  suggest  the  titration  of  the  liquors  by  the  electrometric 
method.  The  hydrion  concentration  is  determined  in  the  usual 
jnanner  by  means  of  a  hydrogen  electrode,  specially  designed  for 
convenient  manipulation.  It  is  convenient  to  use  the  normal  calomel 
electrode  as  a  standard,  and  the  liquor  which  is  being  titrated  is  taken 
as  neutral  when  the  end-voltage  is  0-69  volt, 

Experiments  in  which  varying  known  quantities  of  acetic,  lactic,  or 
butyric  acids  were  added  to  tan  liquors,  and  the  acidity  then  measured 
Ijy  the  above  method,  gave  satisfactory  results.  T.  S.  P. 

Index  of  Oxidation  of  Milk.  Temistocle  Jona  (Gazzetta,  1910, 
40,  ii,  414 — 418). — The  index  of  oxidation  of  milk  is  the  number  of 
cubic  centimetres  of  Nj IQ-T^QTcmdiXigdiUdite  required  to  oxidise  a  given 
volume  of  it  under  certain  conditions,  and  is  constant  unless  the  milk 
l)e  watered  or  deprived  of  cream  (Comanducci,  Proc.  Sixth  Congress  of 
Applied  C/iem.,  5,  606),     In  addition  to  the  above  index,  the  author 
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determines  in  a  similar  manner  the  index  of  oxidation  of  the  whey- 
obtained  by  treating  the  milk  with  acetic  acid  at  the  b.  p.  and 
subsequently  filtering.  By  means  of  the  double  index  so  obtained  it 
is  possible  to  differentiate  between  watering  and  the  separation  of 
cream,  for  the  former  lowers  the  index  for  the  whey  only.  The  two 
indices  have  been  determined  for  the  milk  of  two  hundred  cows  of  the 
Pavia  district,  as  also  the  variations  caused  by  definite  admixtures  of 
water  or  losses  of  cream,  so  that  not  only  the  nature  but  also  the 
probable  extent  of  frauds  on  milk  practised  in  that  city  can  be 
determined.  R.  V.  S. 


New  Method  of  Estimating  the  Lactose  and  Pat  in  Milk. 
Temistocle  Jona  {Gazzetla,  1910,  40,  ii,  419 — 424.  Compare  preced- 
ing abstract). — The  reduction  of  permanganate  by  milk  is  due  solely 
to  the  fat  and  lactose  contained  in  it.  Hence,  from  the  amounts  of 
reduction  effected  by  the  milk  and  by  the  whey  respectively,  it  is 
possible  to  estimate  these  two  constituents.  With  genuine  milk  or 
milk  merely  deprived  of  cream,  the  results  obtained  are  accurate; 
watered  milk  yields  only  approximate  figures  for  the  lactose  if  the 
water  added  contains  substances  which  reduce  permanganate,  but  the 
approximation  sufiices  for  many  purposes.  As  the  mean  of  his 
estimations,  the  author  finds  that  1  c.c.  of  i\Y10  permanganate  is 
equivalent  to  0  0049  gram  of  fat.  Experiments  with  milks  further 
show  that  1  c.c,  of  iV/10  permanganate  is  equivalent  to  0*001401 
gram  of  lactose  hydrate,  whilst  from  experiments  with  pure  aqueous 
lactose  solutions,  the  factor  0*001460  is  obtained.  R.  V.  S. 

Refractive  Constants  of  Vegetable  Oils.  Isidoe  Klimont 
{Zeitsch.  angew.  CJiem.,  1911,  24,  254 — 256). — The  values  of  sp. 
gravities,  refractive  indices,  specific  refractions  (ji  —  l/c?),  saponification 
numbers,  iodine  numbers,  and  mean  molecular  refractions  have  been 
determined  for  different  samples  of  the  following  oils :  linseed,  cotton, 
rape,  hoof,  hedge  mustard,  maize,  olive,  soja,  sesame,  and  earth  nut. 
The  specific  refraction  appears  to  be  independent  of  the  iodine  number, 
and  is  practically  constant,  namely,  0'51.  The  mean  molecular  refrac- 
tion varies  with  the  saponification  number.  The  molecular  refraction 
of  itself  is  of  but  little  value,  but  is  useful  when  compared  with  other 
constants.  It  is  shown  that  determinations  of  specific  gravity  by  the 
pyknometer  or  by  the  hydrometer  do  not  affect  the  value  of  the  molecular 
refraction,  to  any  large  extent,  and  that  even  a  few  degrees  difference 
in  temperature  at  which  the  determinations  are  made  has  only  a  small 
effect  on  the  final  value.  J.  J.  S. 

[Detection  of  Perricyanides.]  Carlo  Gastaldi  {Gazzetta,  1910, 
40,  481— 482).— See  this  vol.,  i,  185. 

Assay  of  Cinchona  Bark.  Estimation  of  Quinine  and  Total 
Alkaloids.  Vigneron  (J".  Pharm.  Chim.,  1911,  [vii],  3,  103—108). 
— The  methods  described  are  simplifications  of  the  processes  described 
in  the  French  Codex,  and  are  recommended  as  affording  results  which 
are  accurate  enough  for  practical  purposes. 
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The  bark  is  extracted  with  0*01%  hydrochloric  acid,  and  the  extract 
concentrated,  so  that  100  c.c.  contains  the  alkaloids  of  20  grams  of 
bark.  An  aliquot  portion  of  this  concentrated  extract  is  precipitated 
with  a  definite  quantity  of  a  solution  of  ammonia  and  sodium 
hydroxide,  previously  saturated  with  (1)  the  total  alkaloids  of  the 
bark  under  examination,  and  (2)  quinine,  by  a  special  process. 

The  precipitated  alkaloids  are  washed  slightly,  dried  below  45°, 
dissolved  in  a  mixture  of  ether  and  chloroform,  and  the  residue  from 
this  solution  dried  and  weighed  as  the  "  total  alkaloids."  For  the 
estimation  of  quinine,  the  precipitate  of  total  alkaloids  is  dried,  the 
quinine  washed  out  with  ether,  dissolved  in  dilute  sulphuric  acid,  and 
precipitated,  dried,  and  weighed  as  the  chromate.  Full  directions  are 
given  in  the  original  as  to  the  quantities  of  materials  to  be  used  and 
the  precautions  to  be  adopted  in  carrying  out  the  prescribed  operations. 

T.  A.  H. 

Precipitation  of  Cocaine  Solutions  with  Platinum  Chloride. 
MaxNymann  and  Rich.  Bjorksten  (Pharm.  Zenir.-h.,  19 11, 52,  71 — 74). 
— The  cocaine  solution  (about  20  c.c.)  is  acidified  with  2  c.c.  of  hydro- 
chloric acid  (D  1"125),  a  suflficiency  of  platinum  chloride  is  added,  and 
then  treble  the  volume  of  alcohol.  When  fully  deposited,  the  compound 
is  collected  on  a  weighed  filter,  washed  with  alcohol,  d.vied  at  105°, 
and  weighed.  As  the  salt  is  not  absolutely  insoluble,  a  correction 
should  be  made  by  adding  0*022  gram  for  each  100  c.c.  of  filtrate. 

The  compound  has  the  composition  (Cj.^H2i04N)2,H2PtClg.  In  the 
presence  of  atropine  the  method  cannot  be  applied.  Boric  acid  does 
not  interfei^e  to  any  extent,  but  in  the  presence  of  sodium  chloride  the 
precipitation  is  very  incomplete.  L.  de  K. 

Saponin  Reactions.  C.  Reichard  (Pharm.  Zentr.-h.,  1910,  51, 
1199 — 1204). — A  large  number  of  tests  are  given,  of  which  the 
following  are  the  most  characteristic. 

Sodium  nitrop'usside  in  aqueous  solution  is  at  once  reduced  on 
adding  saponin,  when  a  flesh-coloured  liquid  is  formed,  which  dries  up 
to  a  dark  green  residue.  This  reaction  neatly  distinguishes  saponin 
from  alkaloids. 

Diphenylamine  Test. — Solid  diphenylamine  is  moistened  with  a  few 
drops  of  colourless  25%  nitric  acid,  and  a  few  drops  of  sulphuric  acid 
are  added.  The  liquid  is  then  divided  into  two  parts,  and  to  one  of  these 
is  added  a  little  saponin.  After  about  half  an  hour,  the  reagent  should 
be  still  colourless,  or  but  very  faintly  green,  whilst  the  saponin 
mixture  has  assumed  a  beautiful  yellow  colour. 

Titanic  Acid  Test. — Pure  titanic  acid  is  heated  with  sulphuric  acid 
until  the  liquid  does  not  adhere  obstinately  to  the  glass.  If  now 
a  little  saponin  is  added,  a  violet  coloration  appears,  but  this  soon 
fades. 

Mercurammonium  Chloride  Test. — When  a  mixture  of  equal  parts  of 
white  precipitatp  and  saponin  is  moistened  with  water  and  allowed 
to  dry,  nothing  takes  place,  but  if  now  the  mass  is  moistened  with 
potassium  hydroxide,  the  edges  turn  yellow,  then  grey,  and  after  a  few 
hours  the  mass  has  completely  blackoied.  L.  de  K.    j 
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Estimation  of  Tannin  by  means  of  Casein.  Maximilian 
NiERENSTEiN  {Ghem.  Zeit.,  1911,  35,  31). — Fat-free  casein  may  be 
employed  in  place  of  hide-powder  for  removing  tannin  from  solutions 
containing  the  latter,  together  with  gallic  acid  and  sugars.  One 
hundred  c.c.  of  the  solution  are  shaken  for  ten  minutes  with  six  grams 
of  casein,  a  further  quantity  of  three  grams  of  casein  is  added,  and 
the  mixture  is  filtered.  The  estimation  is  then  proceeded  with  in 
the  usual  way.  W,  P.  S. 

The  Degree  of  Aocuracy  with  which  Proteins  can  be 
Estimated  in  Milk  by  Formaldehyde  Titration.  H.  Dboop 
Richmond  {Analyst,  1911,  36,  9 — 11). — The  author  has  applied  this 
process  to  a  number  of  samples  of  fresh  milk  with  the  object  of 
ascertaining  the  agreement  between  duplicate  estimations  and  the 
constancy  of  the  factor  for  calculating  the  proteins  from  the  aldehyde 
figure  obtained.  As  mentioned  previously  (Abstr.,  1906,  ii,  634), 
strontium  hydroxide  is  preferred  for  use  in  the  titration  owing  to  the 
fact  that  when  this  substance  is  used,  the  acidity  of  formaldehyde  does 
not  increase  with  dilution.  The  method  employed  is  as  follows  :  To 
10  c.c.  of  the  milk  are  added  1  c.c.  of  a  0*5%  phenolphthalein  solution, 
and  the  milk  is  neutralised  with  iV/ 11 -strontium  hydroxide  solution; 
2  c.c.  of  a  40%  formaldehyde  solution  are  then  added,  and  the  titration 
is  continued  until  a  pink  coloration  is  obtained.  After  deducting  the 
acidity  of  the  formaldehyde  solution,  the  latter  titration  represents 
the  aldehyde  figure.  The  proteins  were  also  estimated  by  Kjeldahl's 
method,  using  the  factor  6 '38  to  convert  the  nitrogen  found  into 
protein.  From  the  results  obtained,  the  factor  0'170  is  calculated  as 
the  most  probable  figure  to  express  the  relation  between  the  proteins 
and  the  aldehyde  figure.  The  difference  between  the  amounts  of 
proteins  found  by  the  aldehyde  method  and  by  the  Kjeldahl  method 
varied  from  -H  0-20  to  -0-13%.  W.  P.  S. 

Micro-chemical  Detection  of  Albumin.  Thomas  Bokorny 
{Chem.  Zeit.,  1911,  35,  69 — 70). — The  true  albumin  in  proteosomse 
may  be  coagulated  and  recognised  under  the  microscope  by  immersing 
them  for  half  an  hour  in  a  solution  containing  8%  of  acetic  acid,  4%  of 
sodium  chloride,  and  0'5%  of  caffeine.  L.  de  K. 

The  Estimation  of  the  Enzymatic  Activity  of  Nuclease  by 
the  Optical  Method.  Giacomo  Pighini  {Zeitsch.  physiol.  Chem., 
1910,  70,  85 — 93). — The  activity  of  nuclease  in  blood-serum  and 
various  tissue  extracts  may  be  investigated,  not  only  by  estimating  the 
cleavage  products  chemically,  but  also  by  the  polarimeter ;  nucleic  acid 
is  dextrorotatory ;  as  it  is  broken  up  into  its  cleavage  products,  this 
power  disappears,  and  the  rate  of  fall  in  the  dextrorotation  measures 
the  activity  of  the  nuclease.  The  present  research  deals  only  with 
the  nuclease  of  blood-serum.  W.  D.  H.   -^^ 
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Spectroscopy  of  Oxygen.  HErNBicrt  Kayser  (Ann.  Physik, 
1911,  [ivj,  34,  498 — 504). — The  author  criticises  statements  made  by 
Steubing  (Abstr.,  1910,  ii,  913)  relative  to  the  constitution  of  banded 
speotra,  and  disputes  the  validity  of  the  conclusions  drawn  from  the 
observations  on  the  fluorescence  and  band  spectra  of  oxygen.  In 
reference  to  the  first  ultra-violet  spectrum,  which  has  generally  been 
attributed  to  water,  but  which  Steubing  supposes  to  be  characteristic 
of  oxygen,  the  author  points  out  that  this  is  not  only  exhibited  by 
Geissler  tubes  containing  oxygen,  but  also  by  tubes  containing  any 
other  gas.  Although  it  is  not  quite  certain  that  this  banded  emission 
spectrum  is  due  to  water,  available  observations  demonstrate  positively 
that  it  cannot  be  ascribed  to  oxygen.  H.  M.  D. 

The  Structure  of  Certain  Spectral  Lines  and  the  Zeeman 
Effect  in  Weak  Magnetic  Fields.  Harald  Lunelund  {Ann. 
Physik,  1911,  [iv],  34,  505—542). — The  utility  of  the  Heraeus  amalgam 
lamp  as  a  means  of  producing  line  spectra,  and  the  behaviour  of  some 
of  the  finest  lines  in  weak  magnetic  fields,  have  been  investigated. 
With  a  small  current  (3  amperes),  good  results  are  obtained  for  the 
mercury  spectium,  and  the  strongest  cadmium  lines  appear  quite 
sharply,  but  the  amalgam  lamp  cannot  ba  recommended  for  the 
examination  of  the  spectra  of  bismuth  and  lead.  Of  the  various 
lines  examined,  the  mercury  line  \  =  4916,  the  cadmium  line  A.  =  6439, 
the  zinc  lines  X  =  6362,  4810,  4722,  and  4680,  and  the  lead  lines 
A  =  51 90,  5006,  4168,  4062  and  4020  appear  to  be  simple. 

In  a  weak  magnetic  field,  the  components  of  the  mercury  lines 
\  =  5750,  5769,  5461,  and  4359  ;  of  the  cadmium  lines  X  =  5086  and 
4800,  and  of  the  bismuth  line  X=4722  were  found  to  undergo 
resolution.  One  of  the  components  of  the  mercury  line  X  =  5790 
undergoes  a  displacement  which  is  proportional  to  the  square  of  the 
strength  of  the  applied  field.  In  the  case  of  the  line  \  =  5461,  one  of 
the  components  shows  remarkable  changes  in  the  distribution  of  the 
intensity  as  the  strength  of  the  field  is  altered.  H.  M.  D. 

Absorption-Spectra.  III.  F.  H.  Eydman,  jun.  (Chem.  Weekblad, 
1911,  8,  123 — 131). — A  criticism  of  the  methods  employed  by 
FormAnek  and  by  Hartley  in  their  experiments  on  absorption-spectra. 

A.  J.  W. 

Permeability  to  Light  of  Mixtures  of  Several  Light- 
absorbing  Substances  [Spectroscopic  Evidence  for  the 
Formation  of  New  Compounds].  Otto  Ruff  (Zeitsch.  physikal. 
Chevi.,  1911,  76,  21 — 57). — When  to  a  solution  of  nitrogen  sulphide 
(N4S4)  in  liquid  ammonia  inci  easing  amounts  of  hydrogen  sulphide  are 
added,  the  absorbing  power  of  the  solution  for  light  of  a  definite  wave- 
length goes  through  a  number  of  maxima  and  minima.  The  occurrence 
of  such  maxima  and  minima  i.s  ascribed  to  the  formation  of  a  series  of 
new  compounds,  since  it  can  be  shown  mathematically  that  if  certain 
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.conditions  hold,  such  maxima  and  minima  must  always  be  observed 
when  two  coloured  substances,  or  a  coloured  and  a  colourless  substance, 
interact  in  solution  to  form  new  substances ;  further,  from  the  position 
of  the  maxima  and  minima  certain  conclusions  can  be  drawn  as  to  the 
composition  of  the  new  compounds. 

The  subject  is  treated  mathematically  on  two  separate  experimental 
conditions:  (1)  when  the  concentration  of  one  of  the  reacting 
substances  is  kept  constant  and  that  of  the  other  is  varied  ;  (2)  when 
both  concentrations  are  varied,  but  the  sum  is  always  kept  constant. 
The  following  types  of  reaction  are  discussed  on  both  assumptions : 
(a)  nA  +  B  :^  C  ;  (b)  ah  +  cd  7^  ac  +  bd  ;  (c)  the  coupled  reaction 
nA  +  B  Z^  C  and  nA  +  C  ^  B,  and  the  results  to  be  expected  when 
one  new  compound  is  formed  are  deduced.  If  several  new  compounds 
may  be  formed,  it  is  shown  that  the  number  of  limiting  values  for  the 
absorption  cannot  exceed  the  number  of  new  compounds,  but  may  be 
less.  The  position  of  the  limiting  values  gives  only  approximate 
information  as  to  the  composition  of  the  compounds. 

The  observations  with  mixtures  of  nitrogen  and  hydrogen  sulphide 
indicate  the  presence  in  liquid  ammonia  of  a  number  of  compounds, 
(NH4)2S2,  (NH4)2S3,  (NH4)2S4.  (NH^jgSg,  and  compounds  containing  still 
more  sulphur. 

Measurements  with  mixtures  of  cobalt  and  nickel  chlorides  and  of 
methylene-blue  and  azobenzene  showed  no  indication  of  chemical 
combination.  Mixtures  of  helianthin  and  azobenzene  and  of  methyl- 
orange  and  methylene-blue  gave  curves  with  one  maximum  or  one 
minimum,  indicating  chemical  interaction.  Finally,  no  evidence  of 
chemical  combination  was  obtained  in  a  highly  diluted  solution  of 
bromine  and  iodine.  G.  S. 

Duration  of  Phosphorescence  of  Uranyl  Salts.  Jean 
Bkcquehel  (Compt.  rend.,  1911,  152,,  511 — 513). — With  the  majority 
of  phosphorescent  substances  the  duration  of  phosphorescence  increases 
as  the  temperature  is  lowered.  This  is  also  the  case  with  certain 
uranium  salts,  especially  those  of  organic  acids,  such  as  the  acetate, 
tartrate,  and  oxalates,  which  show  a  much  more  prolonged  phosphor- 
escence at  the  temperature  of  liquid  nitrogen  than  at  the  ordinary 
temperature.  Uranyl  nitrate,  however,  shows  no  dilference  in  the 
duration  or  intensity  of  luminosity  at  —  190°  and  at  the  temperature  at 
which  the  fused  hj'drated  salt  crystallises.  The  sulphates  and  double 
sulphates  are  perhaps  slightly  more  luminous  at  low  temperatures,  but 
do  not  show  more  prolonged  emission. 

The  observations  agree  with  those  already  published  (Abstr.,  1906, 
ii,  630),  and  confirm  the  view  that  phosphorescence  is  localised  in  the 
uranyl  radicle.  W.  O.  W. 

Actino-dielectric  Action  in  the  Phosphorescence  of  the 
Alkaline- earth  Sulphides.  C.  Ramsauer,  W.  Hausser,  and 
Robert  Oeder  {Ann.  I'hysik,  1911,  [iv],  34,  445 — 454). — The 
actino-dielectric  action  observed  by  Leuard  and  Saeland  (Abstr.,  1909, 
ii,  283)  has  been  further  examined  under  more  favourable  conditions 
in  the  case  of  calcium  sulphide  containing  bismuth  as  metallic 
"impurity."      When    the    phosphorescent    substance    is    under    the 
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influence  of  an  electric  field,  the  pljoto-electric  effects,  which  are 
observed  on  exposing  to  the  exciting  light  for  successive  short 
intervals  of  time  and  on  reversing  the  field  of  force,  indicate  that  the 
actino-dielectric  action  is  of  the  nature  of  a  dielectric  displacement. 

The  actino-dielectric  effect  increases,  with  the  time  of  exposure  of 
the  calcium  sulphide  to  the  exciting  light,  at  first  rapidly,  and  then 
more  slowly,  but  even  after  an  hour  it  has  not  attained  a  limiting  value. 
It  increases  much  less  rapidly  than  the  intensity  of  the  exciting 
light,  and  approximates  to  a  maximum  as  the  light  intensity  is 
increased.  The  effect  is  also  dependent  on  the  wave-length  of  the 
light  which  falls  on  the  substance.  The  curve  which  is  obtained  by 
plotting  the  actino-dielectric  effect  as  a  function  of  the  wave-length 
exhibits  a  pronounced  maximum  at  about  A.  =  600/u./a,  a  minimum  at 
about  X  —  ^OO/xfi,  and  as  the  wave-length  further  diminishes  the 
pelectric  effect  increases  rapidly.  H.  M.  D. 

Optical  Sensitisation.     Chr.  Winther  {Zeitsch.  wiss.  Photochem., 
Ill,  9,  205 — 228). — By  means  of  experiments  with  Eder's  solution 
id  with  photographic  plates,  the  author  has  examined  the  sensitising 
Btion  of  ferric  chloride,  eosin,  erythrosin,  acridine,  and  cyanine. 
If  an  aqueous  solution  of  ferric  chloride,  prepared  in  the  dark,  is 
led  to  Eder's  solution,  the  resulting  liquid  can  be  kept  for  months 
the  dark  without  separation  of  mercurous   chloride.     On  the  other 
ind,  if  theferric  chloride  solution  is  insolated  for  a  very  short  interval 
Bfore  being  added  to  the  Eder's   solution,  reduction  takes  place  and 
lercurous  chloride  is  precipitated.     From   this  it  follows  that  pure 
aqueous  solutions  of  ferric  chloride  (or  sulphate)  are  photo-sensitive. 

To  ascertain  the  photo-chemically  active  constituents  in  the  other 
cases  examined,  the  substances  concerned  were  subjected,  either  singly 
or  in  pairs,  to  a  primary  insolation  before  being  brought  together  in 
the  dark.  Primary  insolation  of  eosin,  eosin  +  ammonium  oxalate, 
and  erythrosin  -h  ammonium  oxalate  gave  no  result,  whereas  insola- 
tion of  eosin  +  mercuric  chloride  and  of  erythrosin  -t-  mercuric  chloride 
resulted  in  the  precipitation  of  calomel.  A  very  slight  precipitate 
was  also  obtained  after  insolation  of  erythrosin  alone. 

From  experiments  carried  out  on  these  lines,  it  is  found  that  the 
photo-chemically  sensitive  constituents  are  complex  compounds  formed 
by  combination  of  the  mercuric  salt  with  the  colouring  matter. 

Other  observations  show  that  a  solution  of  acridine  chloride  is 
sensitised  by  the  addition  of  ammonium  oxalate,  and  that  cyanine 
yields  an  extremely  sensitive,  precipitate  with  mercuric  chloride.  In 
the  case  of  the  photographic  plate,  the  sensitising  influence  of  eosin 
and  the  development  of  the  latent  image  by  mercurous  nitrate  have 
been  investigated.  H.  M.  D. 

The  Theory  of  Colour  Sensitivenees.  Chr.  Winther  {Zeitsch. 
wiss.  Photochem.,  1911,  9,  229 — 236). — A  theoretical  paper,  in  which 
the  connexion  between  the  nature  of  the  photo-chemically  active  rays 
and  that  of  the  sensitive  substance  is  discussed  in  reference  to 
Grotthuss's  theorem,  according  to  which  chemical  action  is  brought 
about  only  by  the  absorbed  rays. 

17—2 
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In  photo-chemical  reactions  in  which  oxidation  and  reduction  occur, 
as  in  the  action  of  light  on  Fehling's  solution,  the  primary  photo- 
chemical effect  consists  in  the  removal  of  an  electron  from  a  substance 
which  is  thereby  oxidised.  The  free  electron  then  enters  into  com- 
bination with  a  second  substance,  which  undergoes  reduction.  Accord- 
ing to  this  view,  the  colour  sensitiveness  of  the  active  mixture  or 
complex  is  determined  by  the  absorption  of  the  oxidisable  substance. 
Examples  of  this  are  found  in  the  oxidation  of  iodine,  sulphur,  and 
sulphite  ions,  and  of  pyrogallol,  cuprous  cliloride,  and  ferrous  salts. 

It  is  further  supposed  that  all  oxidisable  substances  which  exhibit 
selective  absorption  must  be  more  or  less  photo- sensitive, and  in  this  way 
the  author  draws  the  conclusion  that  the  converse  of  Grotthuss's  theorem 
holds  good  for  photo-chemical  changes  in  which  oxidation  is  involved. 

Since  the  action  of  the  active  light  consists  in  setting  free  an 
electron,  it  follows  that  the  photo-sensitiveness  must  be  approximately 
proportional  to  the  reduction  potential  of  the  oxidisable  substance. 
If  no  reducible  substance  is  present  in  the  medium  which  is  acted 
on  by  the  light  rays,  the  primary  photo-action  leads  quickly  to  a 
stationary  condition,  which  depends  on  the  intensity  of  the  light. 
When  the  light  is  removed,  the  system  returns  more  or  less  quickly  to 
its  original  condition.  In  presence  of  an  oxidising  agent,  the  progress 
of  the  complete  photo-chemical  change  is  determined  by  the  relative 
rates  at  which  the  electrons  are  set  free  by  the  primary  photo-action, 
and  taken  up  by  the  oxidisable  substance  in  the  secondary  action.  It 
follows  from  this,  that  every  photo-chemical  oxidation-reduction 
reaction,  in  which  the  oxidisable  substance  is  reduced  more  slowly 
than  free  oxygen,  must  be  retarded  by  the  presence  of  free  oxygen. 

On  the  basis  of  these  views,  the  author  describes  a  method  of 
classifying  different  photo-chemical  sensitisers.  H.  M.  D. 

Nitrification  by  Ultra-violet  Light.  Daniel  Berthelot  and 
Henry Gaudechon {Covipt. rend.,  1911, 152,522 — 524.  Compare  Abstr , 
1910,  i,  349,  543;  ii,  564,  606).— Although  ultra-violet  light  does 
not  bring  about  direct  combination  between  oxygen  and  nitrogen,  yet 
the  rays  are  able  to  effect  the  nitrification  of  many  organic  compounds 
and  ammonium  salts,  in  this  respect,  as  in  others,  showing  a  remark- 
able similarity  to  the  action  of  natural  ferments.  In  the  experiments 
the  substances  were  exposed  in  presence  of  air  or  oxygen  to  the  light 
from  a  110-volt  lamp,  at  a  distance  of  3 — 6  cms.,  for  three  to  nine 
hours  at  temperatures  not  exceeding  35 — 50°.  Under  these  conditions 
a  4%  solution  of  ammonia  showed  the  reactions  of  a  nitrite,  but 
remained  free  from  nitrate.  Ammonium  hydrogen  carbonate,  ammon- 
ium chloride  and  sulphate  in  aqueous  solution  underwent  oxidation  in 
the  same  way,  as  did  also  compounds,  such  as  methylamine,  ethyl- 
amine,  ethylenediamine,  guanidine,  acetoxime,  hydro xylamine,  acet- 
amide,  acetonitrile,  etc.  The  conversion  of  carbamide  into  ammonia 
under  the  action  of  the  light  (Abstr.,  1910,  ii,  814)  is  only  the  first 
stage  in  its  oxidation  to  a  nitrite. 

As  in  the  case  of  fermentation,  nitrification  is  prevented  by  the 
presence  of  acids.  Similarly,  the  process  is  a  reversible  one  ;  thus  a 
concentrated  solution  of  ammonium  nitrite  is  decomposed  on  exposure 
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with  liberation  of   nitrogen.     Ammonium  or  potassium   nitrate  are 
_first  converted  into  the  nitrites,  oxygen  being  evolved.        W.  O.  W. 

Ultra- violet  Radiations.  Antoine  Guntz  and  Jules  Minouin 
lompt.  rend.,  1911,  152,  372— 373).— Using  a  3-5  ampere,  220  volt, 
ilica  mercury  lamp  at  distances  from  15  to  6  cm.,  three  classes  of 
action  on  substances  were  observed.  (1)  Mechanical  effects  :  cZ-Benzyl- 
idenecamphor,  in  good  crystals,  got  warm,  and  after  two  hours 
exposure  the  crystal  faces  became  dull,  and  showed  under  the  micro- 
scope corrosion  figures  similar  to  those  obtained  with  solvents,  such  as 
toluene.  These  actions  are  due  to  the  rays,  and  not  to  heat. 
(2)  Chemical  effects :  A  crystal  of  sugar-candy  warmed  without 
melting,  and  rapidly  turned  dull  and  yellow,  showing  corrosion  figures 
under  the  microscope.  Seven  grams  gave  with  Ethling's  solution 
01 07  gram  of  a  reducing  substance,  and  dextrose  was  characterised 
by  its  osazone.  (3)  Changes  of  state  :  Anthracene  in  benzene  solu- 
tion deposited  its  polymeride,  para-anthracene,  melting  at  275°,  and 
indene  was  resinified.  White  phosphorus,  alone,  and  in  solution  in 
carbon  disulphide,  was  transformed  into  the  red  variety.  A  crystal  of 
transparent  sulphur  became  opaque,  and  powdered  under  slight  pressure. 
Solutions  of  sulphur  in  benzene  and  carbon  disulphide  deposited  the 
insoluble  modification.  F.  S. 

Photo-kinetics  of  Bromine  Substitution.  I,  The  Course  of 
the  Photo-reaction.  Ludwik  Brunek  and  S.  Czarnecki  (Bull. 
Acad.  Sci.  Cracow,  1910,  516—559.  Compare  A bstr.,  1909,  i,  900  ; 
ii,  951). — Further  investigation  of  the  photo-broniination  of  toluene 
has  shown  that  consistent  results  cannot  be  obtained  in  different 
experiments  on  account  of  the  enormous  influence  exerted  by  traces 
of  oxygen.  In  presence  of  small  quantities  of  iodine  (0-0004  to 
0-003  mol.  per  litre),  the  disturbing  effect  of  traces  of  oxygen  is 
eliminated,  and  experiments  have  been  made  in  these  circum- 
stances to  determine  the  nature  of  the  photo-bromination  process. 
The  rate  of  disappearance  of  bromine  in  a  particular  experiment  is 
constant,  and  this  is  attributed  to  the  increasing  transparency  of  the 
solution  towards  the  active  light  rays  which  counterbalances  the 
effect  of  the  diminishing  bromine  concentration.  In  experiments  with 
different  quantities  of  toluene  in  an  inert  solvent,  the  velocity  is 
proportional  to  the  concentration  of  the  toluene.  For  variations  in 
the  amount  of  added  iodine,  the  velocity  diminishes  as  the  amount  of 
iodine  increases. 

Between  1°  and  33°,  the  temperature-coefficient  of  the  reaction  is 
1'85,  which  is  much  greater  than  for  most  photo-chemical  reactions, 
although  only  about  half  as  large  as  the  coefficient  of  the  side-chain 
substitution  when  this  takes  place  in  the  dark. 

The  nature  of  the  solvent  in  which  the  toluene  is  dissolved  has 
also  an  influence  on  the  rate  of  the  photo-reaction. 

In  carbon  tetrachloride  and  carbon  disulphide  the  velocity  is  nearly 
the  same,  but  is  almost  three  times  as  great  in  benzene. 

In  an  ionising  solvent  like  nitrobenzene,  the  reaction  proceeds  much 
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more  slowly,  and  until  the  intensity  of  the  light  reaches  a  certain  value 
it  appears  not  to  take  place  at  all. 

Comparative  measurements  of  the  velocity  of  the  photo-reaction 
have  also  been  made  with  the  homologous  and  with  various  sub- 
stitution products.  The  photo-sensitiveness  of  the  hydrocarbons  in- 
creases in  the  series :  toluene,  »n-xylene,  o-xylene,  p-xylene,  ethyl- 
benzene,  isopropylbenzenp,  cymene.  On  the  other  hand,  nuclear-sub- 
stituted halogen  derivatives  are  much  less  photo-sensitive  than 
toluene. 

From  experiments  in  which  rays  from  a  mercury  arc  lamp  were 
used  as  exciting  agent,  it  .«eems  probable  that  each  kind  of  light  which 
is  absorbed  is  equally  effective  in  connexion  with  the  photo- bromina- 
tion  process  independent  of  its  wave-length.  H.  M.  D. 

Photo-kinetics  of  Bromine  Substitution.  II.  The  Course 
of  and  the  Factors  which  Influence  the  Photo-chemical 
After-effect.  Ludwik  Bkuner  and  Z.  iAnociNSKi  {Bull.  Acad.  Sci. 
Crncow,  1910,  560 — 593.  Compare  preceding  abstract). — Experiments 
have  been  made  to  determine  the  nature  of  the  after-effect  which  has 
been  found  to  accompany  the  plioto-bromination  of  toluene.  These 
show  that  the  pre.'-ence  of  oxygen  during  the  photo-bromination  is 
necessary  for  the  rapid  subsequent  reaction  which  is  observed  in  the 
dark.  This  after- reaction  is  of  the  auto-catalytic  type  and  is 
probably  due  to  oxidation  products  of  bromine,  which  are  produced 
during  the  photo-bromination  process  in  the  presence  of  oxygen. 
When  the  partly  photo-brominated  toluene  is  heated  for  two  hours 
at  100°,  or  is  kept  for  fifteen  to  eighteen  hours  at  the  ordinary  tem- 
perature, the  catalyst  i'S  destroyed,  for  no  after-effect  is  observed 
when  more  bromine  is  added.  The  addition  of  oxidisable  substances, 
such  as  hydrogen  bromide  and  iodine,  to  the  solution,  either  before  or 
after  the  photo-bromination,  also  brings  about  the  disappearance  of 
the  after-reaction. 

Certain  observations  relating  to  the  bromination  of  toluene  in  the 
dark  without  previous  insolation  are  supposed  to  be  due  to  the 
presence  of  this  catalytic  agent.  In  very  dilute  solution,  the  bromine 
enters  only  the  side-chain,  and  this  reaction  is  auto-catalytically 
accelerated.  If  oxygen  is  excluded,  or  the  soliition  is  saturated  with 
hydrogen  bromide,  or  if  a  trace  of  iodine  is  added,  the  side-chain 
substitution  reaction  does  not  take  place. 

In  agreement  with  this  view,  it  has  been  found  that  the  treatment 
of  the  toluene  solutions  with  ozoniped  oxygen  facilitates  enormously 
substitution  in  the  side-chain.  The  action  of  bromine  on  such 
solutions  gives  the  side-chain  substitution  product  even  in  the  dark 
and  in  concentrated  solutions,  and  the  reaction  proceeds  with  great 
rapidity.  H.  M.  D. 

Comparative  Action  of  Ultra-violet  Light  on  Straight  Chain 
and  Cyclic  Organic  Compounds.  Mineral  Salts  in  Aqueous 
Solution.  Daniel  Berthelot  and  Henry  Gaudeciton  (Compt.  rend., 
1911,  152,  376—378.  Compare  this  vol.,  ii,  86).— Cyclic  compounds, 
so  long  as  they  are  not  completely  saturated,  are  extremely  stable 
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towards  ultra-violet  light.  Thus  pyridine  undergoes  no  change,  whilst 
piperidine  decomposes  with  liberation  of  hydrogen,  under  the  action 
of  the  light.  Cyclic  compounds  containing  a  side-chain,  such  as 
cinnamic  acid,  undergo  slight  decomposition,  but  to  a  much  less 
extent  than  corresponding  aliphatic  compounds. 

Ultra-violet  light  is,  as  a  rule,  without  action  on  aqueous  solutions 
of  ruetallic  salts.  Ferrous  bulphate  solutions,  however,  at  once  give 
a  rust-coloured  precipitate,  probably  of  a  basic  sulphate.  Advantage 
may  be  taken  of  this  reaction  to  purify  salts  of  nickel  and  cobalt  from 
small  quantities  of  iron.  Ferric  sulphate  gives  no  precipitate  when 
pure,  but  if  nickel  or  cobalt  sulphates  are  present,  a  precipitate  is 
formed.  W.  0.  W. 

Action  of  Ultra-violet  Light  on  Diastases.  H.  Agulhon 
{Ccmjit.  rend.,  1911,  152,  398—401.  Compare  Green,  Abstr.,  1896, 
i,  110  ;  1898,  ii,  399  ;  Cernovodeanu  and  Henri,  Abstr.,  1909,  ii,  822  ; 
1910,  ii,  332). — The  diastatic  activity  of  yeast  sucrase,  commercial 
diastase,  and  pancreatin,  emulsin,  pepsin,  rennet,  and  catalase  (from 
tlie  pig)  is  diminished  to  a  greater  or  less  extent  by  exposure  to  the 
light  from  a  quartz-mercury  lamp.  Light  of  wave-length  exceeding 
3022  Angstrom  units  has  practically  no  action  on  the  enzymes.  When 
a  1%  solution  of  emulsin  is  exposed  to  ultra-violet  light,  a  flocculent 
precipitate  appears ;  all  the  enzyme,  however,  remains  in  solution. 
The  presence  of  proteins  or  colouring  matter  in  the  diastase  prepara- 
tions protects  them  to  a  certain  extent  from  the  action  of  the  light. 

W.  O.  W. 

Investigations  on  the  Radium  Contents  of  Rocks.  II. 
Ernst  H.  Bijchner  {Proc.  K.  Akad.  Wetensch.  Amste)-dam,  1911, 
13,  818—819.  Compare  Abstr.,  1910,  ii,  1025).— Measurements  of 
the  amount  of  radium  in  eleven  specimens  of  sedimentary  rocks  of 
different  geological  periods  (four  of  marble,  six  of  limestone,  and  one 
of  chalk)  showed,  with  the  exception  of  one  carbonifei-ous  limestone 
containing  three  times  the  mean  quantity  of  radium,  very  little 
individual  differences  from  the  mean  quantity  (I'4xl0-i2  gram  of 
radium  per  gram).  This  mean  is  in  good  agreement  with  the  mean  of 
the  values  found  for  limestone  by  other  observers,  but  is  much  less 
than  that  from  Joly's  data  (3"3).  Excluding  granites,  which  have  a 
high  radium  content,  and  of  which  a  particularly  large  number  have 
been  investigated,  the  mean  for  sedimentary  rocks  is  somewhat  higher 
than  the  mean  for  igneous  rocks.  F.  S. 

The  Radium-content  of  Salts  of  Potassium.  John  Satterly 
(Proc.  Camh.  Phil.  Soc,  1911,  16,  67 — 70). — Previous  determinations 
by  the  emanation  test  of  the  radium  content  of  potassium  salts  having 
been  made  without  boiling,  the  radium  in  a  series  of  Campbell's 
specimens  was  measured  by  boiling  the  solutions  to  expel  the 
emanation.  The  average  amount  found  was  3  x  10"^*  gram  of  radium 
per  gram  of  salt,  but  the  amount  varied  and  bore  no  relation  to  the 
percentage  of  potassium  present.  This  amount  of  radium  is  only  one 
ten-thousandth  part  of  what  would  be  necessary  to  produce  the 
observed  radioactivity  of  the  salts.  F.  S. 
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Action  of  Slight  Rise  of  Temperature  on  the  Induced 
Radioactivity.  Edouard  Sarasin  and  Tii.  Tommasina  {Compt.  rend., 
1911,  152,  434 — 436). — It  is  stated  that  the  experimeots  described 
show  that  an  elevation  of  20°  or  30°  increases  the  radioactivity  of  a 
metal  rendered  radioactive  by  exposure  to  radium.  Three  concentric 
bells  of  metal  gauze  within  a  bell  of  sheet  metal  were  placed  inside  an 
external  bell  containing  a  salt  of  radium  for  some  weeks.  The 
gauze  and  inner  bells  showed  a  feeble  residual  activity,  whilst  the 
external  bell  showed  a  very  strong  residual  activity,  which  decayed  to 
only  three-fourths  of  its  initial  value  in  a  day  and  then  remained 
constant.  Placing  this  bell  on  a  radiator  to  increase  its  temperature 
12'^  increased  its  activity  strongly,  but  this  returned  to  its  initial 
value  at  the  ordinary  temperature.  A  new  metal  bell  exposed  directly  to 
radium  showed  superimposed  on  the  decay  curve  of  its  radioactivity  the 
same  increases  of  activity  due  to  rise  of  temperature.  All  experimeuts 
with  glass  surfaces  gave  only  null  results.  F.  S. 

Behaviour  of  Lead  Chloride  from  Pitchblende  towards 
Magnesium  Phenyl  Bromide.  Geoug  Ebert  {Ghem.  Zentr.,  1910,. 
ii,  1128;  from  Ion,  1910,  2,  277— 283).— Determinations  of  the 
equivalent  of  the  lead  from  active  lead  chloride  which  had  been 
treated  with  magnesium  phenyl  bromide  (Hofmann  and  Wolfe, 
Abstr.,  1907,  ii,  521),  which  effects  a  concentration  of  the  active 
material,  showed  the  presence  of  a  substance  with  an  equivalent  less 
than  that  of  lead.  In  order  to  concentrate  the  radium-^  further,  the 
sulphate  was  sublimed.  The  sublimate  is  distinguished  from  lead 
sulphate  only  by  its  volatility  and  by  its  lower  equivalent.  Its 
analytical  reactions  are  those  of  lead.  The  a-activity  is  strong  from 
the  first,  and  after  four  weeks  is  unmeasurably  strong.  The  ^activity 
is  feeble  at  first,  but  after  four  weeks  rises  to  14  uranium  units.  No 
emanation  could  be  detected  after  eight  weeks.  F.  S. 

lonisation  of  Gases  by  Chemical  Change.  H,  Brereton 
Baker  (Reprint  of  Royal  Institution  Lecture  delivered  March  11, 
1910). — The  term  "  electromerism "  is  proposed  instead  of  "ionisa- 
tion"  as  used  in  connexion  with  the  conduction  of  electricity  through 
gases,  in  view  of  the  fact  that  the  nature  of  the  ions  is  different  in 
gases  to  those  of  liquid  electrolytes.  Radium  bromide  in  an  open 
silica  tube  sealed  up  with  a  mixture  of  very  pure  and  dry  hydrogen 
and  oxygen  causes  no  combination,  although  the  combination  of 
1 /5000th  part  could  have  been  detected.  Very  dry  air  does  undergo 
electromerism  under  the  action  of  radium  bromide.  Carbon  monoxide 
and  oxygen,  whether  moist  or  dry,  do  not  contract  under  the  action  of 
radium.  Hydrogen  and  nitrous  oxide,  dried  only  by  passage  through 
phosphoric  oxide,  combine  in  a  Jena  tube  with  great  uniformity 
when  heated  at  530°.  When  lime  or  thoria  is  present,  the  starting 
point  of  the  reaction  occurs  at  lower  temperatures.  When  2  mg.  of 
radium  bromide  are  heated  in  the  mixture,  the  latter  explodes  when  the 
combining  temperature  is  reached. 

Hydrcgen  sulphide  and  sulphur  dioxide,  dried  only  by  calcium 
chloride,  do  not  react  at  the  ordinary  temperature,  but  in  presence  of 
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liquid  water  decomposition  into  sulphur  and  water  takes  place.  In 
presence  of  2  mg.  of  dried  radium  bromide,  after  six  hours,  decomposi- 
tion is  complete,  the  whole  of  the  water  and  sulphur  condensing  in 
the  small  tube  containing  the  radium  bromide.  Ten  mg.  of  radium, 
bromide  exposed  to  an  atmosphere  saturated  with  water-vapour  at  0° 
for  two  days  collected  1"5  mg.  of  water  on  its  surface.  Probably  the 
water  vapour  condenses  in  liquid  drops  on  the  electromers  (ions),  and 
in  these  drops  the  chemical  action  occurs.  If  this  deposition  of  liquid 
drops  occurs  with  minute  quantities  of  water,  the  influence  of 
moisture  on  chemical  change  is  explained  according  to  Sir  J.  J. 
Thomson's  theory,  since  the  electromers  are  present  in  ordinary  gases. 

F.  S. 

The  Mobility  of  the  Positive  Ion  in  Gases  at  Low  Pressure. 
George  W.  Todd  {Proc.  Camb.  Phil.  Soc,  1911,  16,  21— 25*).— By 
means  of  a  modification  of  Rutherford's  alternating  field  method  the 
mobilities  of  the  positive  ions  in  air,  hydrogen,  carbon  dioxide,  and 
ethyl  bronnde  have  been  measured  at  varying  pressures  down  to  from 
5  mm.  to  1  mm.  in  the  different  cases.  In  all  cases  the  product  of  the 
pressure  of  the  gas  and  the  mobility  of  the  ion  was  constant,  showing 
that  the  positive  ion,  unlike  the  negative  ion,  is  inseparable  from  the 
gas  molecules  attached  to  it  at  higher  pressure,  at  all  pressures  down 
to  a  few  millimetres.  F.  S. 

The  Mobility  of  the  Positive  Flame  Ion.  S.  G.  Lusby 
{Proc.  Camb.  Phil.  Soc,  1911,  16,  26— 34).— The  velocity  of  the 
positive  ions  produced  by  introducing  a  salt  bead  into  a  Bunsen  flame 
has  been  measured  by  II.  A.  Wilson's  method.  Various  salts  of  the 
metals  of  the  alkali  and  alkaline-earth  families  of  elements  were 
investigated,  and  the  same  velocity  was  found  for  all,  namely,  290  cm. 
per  .second,  under  a  potential  gradient  of  1  volt  per  cm.,  at  a  tem- 
perature of  1450°  A,  Potassium  permanganate  was  found  to  be 
an  ideal  salt  for  the  measurements,  the  changes  of  its  chemical  com- 
position by  heat  not  affecting  its  ions,  but  a  variety  of  salts  were 
employed  and  all  gave  the  same  result.  It  is  calculated  that  a 
positive  ion  of  the  same  mass  as  the  hydrogen  atom  should  have  a 
mobility  very  near  to  that  found  in  the  experiments,  which  points  to 
the  conclusion  that  the  positive  flame  ion  has  the  same  mass  as  the 
hydrogen  atom.  The  mobility  should  vary  as  the  square-root  of  the 
absolute  temperature,  and  this  theoretical  deduction  is  being  tested. 

F.  S. 

The  lonisation  of  Heavy  Gases  by  X-Rays.  R.  T.  Beatty 
{Proc.  Camb.  I'hil.  Soc,  1911,  16,  46 — 47). — The  sudden  increase  in 
the  ionisation  produced  in,  and  the  absorption  of  A'-rays  by,  heavy 
gases,  such  as  nickel  carbonyl,  hydrogen  arsenide,  and  hydrogen 
selenide,  when  the  A'^-rays  attain  a  ciirtain  degree  of  penetrating  power 
is  connected  with  the  production  of  secondary  A'-rays  characteristic  of 
the  heavy  element,  and  of  an  increased  production  of  )3-rays  which 
ionise  the  gas.  The  production  of  /S-rays  was  put  into  evidence  by 
plotting  the  curves  connecting  ionisation  with  the  pressure  of  hydi  ogen 

*  and  Lc  Radium,  1911,  8,  113—115. 
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selenide  ionised  by  ^-rays  sufficiently  penetrating  to  evoke  the  selenium 
secondary  A'-radiation.  The  curve  at  low  pressures  was  convex  to  the 
axis  of  pressure,  but  by  lining  the  ionisation  chamber  with  selenium  a 
linear  curve  was  obtained.  In  the  latter  case,  any  yS-rays  striking  the 
walls  before  using  up  all  their  energy  in  ionisation  are  balanced  exactly 
by  /3-rays  coming  from  the  selenium.  From  similar  curves  when  air 
was  used  in  the  ionisation  chamber,  it  was  found  that  the  relative 
ionisation  of  hydrogen  selenide  was  30  for  the  secondary  A^-radiations 
of  iron,  nickel,  copper,  zinc,  and  selenium,  but  increased  greatly  for 
the  rays  of  strontium,  molybdenum,  silver,  tin,  and  iodine,  attaining 
the  maximum  value  of  286  for  the  last.  Similar  results  were  obtained 
with  nickel  carbonyl  and  hydrogen  arsenide.  F.  S. 

The  Discharge  of  Positive  Electricity  from  Sodium  Phos- 
phate Heated  in  Different  Gases.  Fkank  Horton  (Proc.  Camb. 
Fkil.  Soc,  1911,  16,  89— 101).— The  leak  of  positive  electricity  from 
an  anode  consisting  of  a  platinum  strip  coated  with  sodium  phosphate 
and  heated  by  a  current  in  an  apparatus  carefully  freed  from  all 
cat  bon  by  nitric  and  chromic  acids  was  measured  by  a  sensitive  galvano- 
meter in  oxygen,  carbon  monoxide,  and  hydrogen  at  various  pressures. 
The  leak  was  greatest  in  hydrogen  and  least  in  oxygen,  but  in  all 
cases  varied  with  the  time,  on  changing  the  gas  in  the  apparatus, 
before  coming  to  a  steady  value.  On  changing  from  hydrogen  or 
caibon  monoxide  to  oxygen,  the  leak  decreased,  whilst  on  changing  to 
carbon  monoxide  the  leak  increased.  The  conclusion  is  drawn  that 
the  gas  molecules  diffuse  into  the  anode  and  take  an  active  part  in 
carrying  the  current  from  its  surface.  F.  S. 

Observations  on  the  Ions  and  Fog-nuclei  which  are  Pro- 
duced in  Gases  by  Ultra-violet  Light.  Stanislaus  Sachs  (Ann. 
Physik,  1911,  [iv],  34,  469 — 497). — Measurements  of  the  potential 
differences  required  to  produce  saturation  currents  in  dust-free  air 
subjected  to  the  action  of  ultra  violet  light  indicate  that  the  velocities 
of  the  least  mobile  positive  and  negative  ions  are  respectively  0'0022 
and  0  0033  cm.  per  second  for  a  fall  of  potential  of  one  volt  per  cm. 

In  reference  to  the  nature  of  the  fog-nuclei  which  are  simultaneously 
produced  by  the  action  of  ultra-violet  light,  experiments  have  been 
made  with  several  gases  which  were  subjected  to  adiabatic 
expansion  after  saturation  with  the  vapours  of  different  liquids. 
These  condensation  nuclei  are  found  in  dry  air,  carbon  dioxide, 
oxygen,  and  nitrogen,  but  not  in  hydrogen.  The  absence  of  the  effect 
in  hydrogen  is  due  to  the  very  small  extent  to  which  this  gas  absorbs 
the  ultra-violet  rays.  Expansion  experiments,  in  which  the  gases 
were  pasted  over  water,  benzene,  chloroform,  and  a  5%  aqueous  hydro- 
chloric acid  solution,  gave  similar  results. 

Other  experiments  with  air  show  that  the  period  of  illumination  is 
without  appreciable  influence  on  the  formation  of  the  condensation 
nuclei.  These  persist  for  a  considerable  time,  and  could  be  recognised 
at  the  end  of  an  hour.  Bubbling  through  distilled  water  or  cooling 
to  —  80°  has  no  effect  on  the  nuclei,  but  they  are  found  to  be 
destroyed  by  heating  above  180° 
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From  these  observations,  the  author  draws  the  conclusion  that  the 
formation  of  the  nuclei  cannot  be  due  to  chemical  changes,  as  has 
hecn  supposed  by  certain  observers.  On  the  other  hand,  the  facts  are 
consistent  with  the  assumption  that  the  action  of  the  ultra-violet 
li^ht  consists  in  producing  larger  molecules  of  the  gas  by  a  process 
of  polymerisation.  H.  M.  D. 

Electrical  Conductivity  of  Non-aqueous  Solutions.  VIII. 
Aluminiuni  Bromide  and  Nitrobenzene.  Wladimir  A.  Plotni- 
KOFF  {J.  Russ.  Phys.  Chem.  Soc,  1910,  42,  1589—1596)  —Con- 
ductivity measurements  of  solutions  of  aluminium  bromide  in  nitro- 
benzene at  18*^  show  that  the  specific  conductivity  at  first  rises 
rapidly  with  the  concentration  to  reach  a  maximum  at  19%, 
after  which  it  falls,  the  conductivity  curve  being  almost  symmetrical. 

The  molecular  conductivity  increases  continuously  with  the  dilution. 
For  the  dilution  ^  =  1190  (c.c),  /x  is  about  2*5  calculated  for  the  mole- 
cule AlBrg  ;  jx^  is  approximately  4*5.  The  conclusion  is  drawn  that 
aluminium  bromide  is  moderately  highly  ionised  in  nitrobenzene. 

The  molecular  weight  of  aluminium  bromide  is  only  about  half  as 
large  in  nitrobenzene  as  in  carbon  disulphide. 

The  conductivity  of  these  solutions  is  probably  due  to  ionisation  of 
the  complex  Al2Bry,2CgH5*N02,  the  constitution  of  which  is  discussed. 

T.  H.  P. 

Electrical  Conductivity  of  Solutions  in  Esters  with  Small 
Dielectric  Constants.  Al.  N.  Sachanoff  (/.  Russ.  Phys.  Chem. 
>S'oc.,  1910,  42,  1363— 1370).— Walden's  measurements?  of  the  con- 
ductivities of  solutions  of  salts  in  liquids  with  relatively  high  dielectric 
constants  (Abstr.,  1906,  ii,  149)  indicated  the  dominating  influence  of 
the  dielectric  constant  on  the  dissociating  power  of  the  solvent  and 
the  general  independence  of  this  power  of  the  chemical  nature  of  the 
.solvent.  With  solvents  having  low  dielectric  constants,  however,  the 
author  has  shown  that  the  dissociating  power  depends  especially  on 
their  chemical  nature  (compare  Abstr.,  1910,  ii,  1027). 

The  present  paper  gives  the  results  of  measurements  of  the  con- 
ductivities of  solutions  of  various  salts  in  isoamjX  acetate,  methyl 
benzoate,  and  ?soamyl  benzoate,  the  respective  dielectric  coi\stants  of 
which  are  479,  6'62,  and  4'99.  In  all  cases,  the  molecular  conduc- 
tivities are  very  small,  so  that  the  dissociating  powers  of  the  esters 
with  low  dielectric  constants  are  inconsiderable,  and  are,  indeed,  much 
less  than  those  of  primary  amines  with  identical  dielectric  constants. 
In  a  few  cases  the  molecular  conductivity  increases  slightly  with 
increase  of  dilution,  but  more  often  it  diminishes. 

The  conclusion  is  drawn  that,  in  general,  when  the  dielectric  con- 
stant is  low,  the  chemical  character  of  the  solvent  is  the  most  important 
factor  in  determining  the  dissociating  power,  the  magnitude  of  the 
dielectric  constant  playing  a  secondary  part.  When,  however,  the 
dielectric  constant  is  comparatively  high,  it  exerts  a  dominating 
influence  on  the  dissociating  power,  which  is  then  only  slightly  • 
affected  by  the  chemical  nature  of  the  solvent.  The  Nernst-Thomson 
law  is  only  valid  for  solvents  with  relatively  high  dielectric  constants. 

T.  H.  P. 
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The  Theory  of  Electrolytic  Dissociation,  taking  into 
Account  the  Electrical  Energy  of  the  Ions.  F.  A.  Kjellin 
{Arkiv.  Kem.  Min.  GeoL,  1911,  4,  No.  7,  1—23).— Taking  the 
electrostatic  repulsions  and  attractions  between  the  ions  in  a  solution 
as  the  basis,  it  is  shown  that  the  electrical  energy  of  the  ions 
diminishes  with  increasing  dilution,  finally  attaining  at  infinite 
dilution  a  value  which  corresponds  with  the  transference  of  electrons 
from  atoms  of  the  one  sign  to  atoms  of  the  opposite  sign. 

From  a  consideration  of  the  variation  of  the  electrical  energy  with 
change  in  volume,  the  total  energy  of  the  ions  being  independent  of 
the  volume,  the  conclusion  is  drawn  that  the  kinetic  energy  of  the 
ions  varies  with  the  volume  of  the  solution.  The  application  of  the 
theorem  that  the  gas  pressure  depends  on  the  kinetic  energy  of 
the  particles  then  leads  to  an  equation  of  condition  for  the  dissociation 
of  a  binary  compound  into  univalent  ions.  From  this  equation  of 
condition  is  deduced  an  expression  for  the  dissociation  equilibrium, 
which  is  found  to  give  extremely  good  constants  for  the  binary 
electrolytes,  sodium  chloride,  potassium  chloride,  magnesium  sulphate, 
zinc  sulphate,  and  copper  sulphate. 

The  equation  of  condition  is  (p  +  a/lj  V^)V=  |C,  where  V  is  tbe 
volume  of  solution  containing  1  gram-ion,  and  C  is  a  constant;  p  is  the 
effective  pressure  of  the  ions,  and  is  given  by  the  relation 
])  =  P  +  a/ 1^  F^  where  P  is  the  pressure  exerted  by  the  ions  on  the 
walls  of  the  containing  vessel,  according  to  the  kinetic  theory,  and 
a=l  ■802K,  K  being  the  unit  pressure  due  to  the  repulsive  force 
between  the  positive  ions  when  there  is  1  gram-ion  per  unit  volume. 
When  the  dilution  becomes  infinitely  great,  %C  =p^  V^ . 

The  equation  for  the  dissociation  equilibrium  is  : 

lO^oo.^oo  )/^n  log  Ci  -  (4a/2-3O25/?20V"^-  log  Gs  =  log  ^, 
where  d  is  the  concentration  of  the  ions,  Cs  that  of  the  undissociated 
salt,  and  A  is  a  constant. 

It  is  further  shown  that  if  it  is  assumed  that  in  the  combination  of 
a  metal  with  a  non-metal  there  is  a  transference  of  electrons  from  the 
atoms  of  the  metal  to  those  of  the  non-metal,  that  is,  that  the  forces 
holding  the  atoms  together  within  the  molecule  are  of  an  electrostatic 
nature,  then,  if  the  molecules  are  surrounded  by  a  dielectric  with  a 
higher  dielectric  constant  than  that  of  a  vacuum  or  of  the  ether,  the 
electrostatic  forces  tend  to  force  the  solvent  in  between  the  atoms, 
thus  causing  electrolytic  dissociation. 

By  the  application  of  similar  reasoning  to  the  change  of  a  metal 
into  ions,  a  simple  explanation  is  given  for  the  influence  of  different 
media  on  the  potential  difference  between  a  metal  and  a  solution  of 
its  salt. 

It  is  also  shown  how  the  equation  of  condition  may  be  applied  to 
calculate  the  value  of  the  so-called  electrolytic  solution  pressure. 

T.  S.  P. 

Electromotive  Force  Produced  in  Solutions  by  Centrifugal 
Action.  Richard  0.  Tolman  {J.  Amer.  Chem.  Soc,  1911,  33, 
121 — 147). — CoUey    has    shown  that    when    an    electric   cuirent    is 
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passed  through  a  solution  of  silver  nitrate  or  cadmium  iodide  in  a 
vertical  tube  with  a  silver  electrode  at  each  end,  the  existence  of  a 
difference  of  potential  between  the  electrodes  can  be  detected  which  is 
due  to  the  effect  of  gravitation.  Des  Coudres  carried  out  .similar 
experiments  in  which  centrifugal  force  was  substituted  for  gravita- 
tion, and  by  this  means  obtained  a  much  larger  E.M.F. 

It  is  now  shown  that  it  is  possible  to  derive  a  relation  connecting 
the  E.M.F.  produced  by  the  action  of  gravity  with  the  transference 
number  of  the  electrolyte,  both  from  thermodynamic  and  from 
kinetic  considerations,  and  it  is  pointed  out  in  connexion  with  the 
latter  that  the  production  of  an  E.M.F.  by  centrifugal  force  is  a 
proof  of  the  pi'esence  of  free  ions  in  a  solution  of  an  electrolyte  or  at 
least  of  a  certain  degree  of  polarisation  in  the  molecules. 

An  account  is  given  of  a  method  for  determining  transference 
numbers  by  centrifugal  experiments.  It  consists  in  the  measurement 
of  the  E.M.F.  between  electrodes  placed  at  the  central  and  peripheral 
ends  of  a  rotating  tube  containing  the  electrolyte.  The  apparatus  is 
described  with  the  aid  of  diagrams.  An  equation  is  given  connecting 
the  E.M.F.  and  the  transference  number  of  the  salt  with  the  rate  of 
rotation,  the  density  of  the  solution,  and  the  molecular  weight  and 
"partial"  specific  volumes  of  the  substances  involved. 

Measurements  have  been  made  of  the  E.M.F.  produced  by  the 
rotation  of  molar  solutions  of  the  iodides  of  potassium,  sodium, 
lithium,  and  hydrogen.  The  E.M.F.  was  found  to  increase  in  pro- 
portion to  the  square  of  the  rate  of  rotation.  The  transference 
numbers  were  calculated,  and  were  found  to  agree  fairly  closely  with 
those  obtained  by  other  methods.  E.  G. 

Experiments  with  Gas  Cells  Yielding  Current  at  High 
Temperatures.  A.  Beutner  {Zeitsch.  Elektrocliem,  1911,  17, 
91 — 93). — This  is  an  attempt  to  construct  a  gas  cell  which  will  yield 
an  appreciable  current.  The  electrodes  consisted  of  platinum  tubes 
closed  at  one  end  by  palladium  foil.  The  closed  ends  were  immersed 
in  a  fused  mixture  of  sodium  chloride  and  potassium  fluoride,  or 
of  sodium  and  lithium  chlorides,  and  one  tube  filled  with  hydrogen 
and  the  other  with  air.  The  E.M.F.  at  760°  was  0-95  volt,  and  this 
fell  very  rapidly  when  a  current  was  taken  from  the  cell,  partly  owing 
to  the  small  permeability  of  palladium  for  oxygen,  and  partly  to  the 
depolarisation  of  the  hydrogen  electi'ode  by  atmospheric  oxygen 
dissolved  in  the  electrolyte.  By  passing  a  current  of  carbon  dioxide 
through  the  electrolyte,  the  depolarisation  of  the  hydrogen  electrode  is 
much  diminished,  and  the  E.M.F.  falls  much  less  rapidly.  When 
nickel  tubes  were  used  as  electrodes  the  results  were  similar,  but 
quantitatively  much  worse.  T.  E. 

Rate  of  Discharge  of  Galvanic  Cells.  I.  D.  'RE.icum&'nm^  {Zeitsch. 
Elektrocliem.,  1911, 17, 85 — 90). — The  cells  consist  of  a  small  electrode  of 
copper,  zinc,  or  nickel  immersed  in  a  suitable  solution  and  a  large  lead 
peroxide  accumulator  plate  in  sulphuric  acid ;  the  solutions  are 
separated  by  a  porous  pot,  and  that  surrounding  the  metallic  electrode 
is  well  stirred.     The  current  taken  from  the  cell  is  varied,  and  the 
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corresponding  potential  of  the  metallic  electrode  is  measured.  With 
copper  in  iV^-copper  sulphate  the  potential,  with  a  current  of  0"133 
ampere  per  5  sq.  cm.,  was  0'817  volt  less  than  on  open  circuit.  Such 
a  large  difference  Ciinnob  be  ascribed  to  increased  concentration  of 
copper  ions  at  the  surface  of  the  electrode.  The  addition  of  sulphuric 
acid  to  the  copper  sulphate  solution  diminishes  the  fall  in  a  very 
marked  way.  Very  similar  results  were  obtained  with  zinc  in  normal 
.lud  acid  sodium  sulphate  solutions.  Nickel  in  20%  sulphuric  acid 
behaves  qualitatively  in  the  same  way.  The  decrease  of  potential  is, 
however,  very  much  more  I'apid,  and  the  nickel  becomes  passive  with  a 
very  small  current.  If  a  chloride  is  added  to  the  sulphuric  acid,  this 
does  not  occur.  T.  E. 

Electrophoresis  of  Lampblack.  Albert  Reychler  {Bull,  Soe. 
chim.  Belg.,  1911,  25,  81 — 85). — The  first  part  of  the  paper  consists 
of  a  reply  to  Spring  (this  vol.,  ii,  15).  The  second  part  contains  an 
account  of  further  experiments  with  slightly  alkaline  suspensions 
(w/410-  w/1100)  of  lampblack,  the  preparation  of  which  is  described 
in  detail.  The  apparatus  used  to  investigate  the  electrophoresis  of 
such  suspensions  was  similar  to  that  used  by  Coehn  (Abstr.,  1909,  ii, 
841),  except  that  the  upper  portions  of  the  U-tube  were  connected  by 
a  horizontal  tube.  The  experiments  were  carried  out  in  two  ways. 
(1).  The  suspension  filled  the  lower  part  of  the  U-tube  to  the  height 
of  the  stopcocks.  Above  the  stopcocks  was  a  dilute  solution  of 
potassium  hydroxide  containing  the  electrodes,  but  not  reaching  to 
the  level  of  the  horizontal  tube.  The  phenomenon  then  observed  was 
one  of  anaphoresis,  (2).  The  arrangement  was  similar  to  that  in  (1), 
except  that  the  potassium  hydroxide  solution  above  the  stopcocks  also 
filled  the  horizontal  tube.     The  effect  was  then  cataphoretio. 

These  results  may  be  explained  as  follows  :  During  the  electrolysis 
the  migration  of  potassium  hydroxide  from  the  anode  through  the 
suspension  to  the  cathode  carries  with  it  some  of  the  water.  In  (1) 
the  adjustment  of  level,  by  means  of  the  hydrostatic  pressure,  forces 
the  suspension  towards  the  anode,  without  destroying  the  surfaces  of 
separation.  The  phenomenon  thus  appears  to  be  one  of  anaphoresis. 
In  (2)  the  adjustment  of  level  takes  place  through  the  horizontal 
tube,  and  the  process  becomes  one  of  cata phoresis. 

This  explanation  assumes  that  the  lampblack  is  completely  indifferent 
to  the  action  of  the  current.  There  is  reason  to  believe,  however,  that 
it  is  slightly  acid  in  nature,  so  that  in  an  alkaline  medium  the 
anaphoresis  would  be  increased.  T.  S.  P. 

Value  of  Magneton,  Deduced  from  the  CoeflScients  of  Mag- 
netisation of  Solutions  of  Iron  Salts.  Pierre  Weiss  {ComjH. 
rend.,  1911,  152,  367—369.  Compare  this  vol.,  ii,  91,  183) — From 
the  data  of  Pascal  and  others,  the  author  deduces  the  value  1122*1 
for  the  magnetic  saturation  of  magneton  in  magnetic  substances. 

W.  0.  W. 

The  Magnetisation  of  Ferromagnetic  Substances  above  the 
Curie  Point.  Pierre  Weiss  and  G.  Foiix  {Arch.  Sci.  phys.  nat., 
1911,  [iv],  31,  89 — 117.     Compare  this  vol.,  ii,  183). — Measurements 
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of  the  magnetic  supceptibility  of  iron,  nickel,  cobalt,  magnetite,  and 
nickel  iron  alloys  have  been  made  at  high  temperatures  by  meins  of 
the  apparatus  described  previously.  Magnetisation  temperature 
curves  are  drawn  which  show  the  behaviour  of  the  different  substances. 
From  the  data  for  the  various  alloys  at  constant  temperature,  the 
conclusion  is  drawn  that  a  definite  compound  of  the  composition 
FegNi  is  proved.  At  this  point  two  magnetisation  curves  intersect, 
and  it  is  supposed  that  these  correspond  with  two  series  of  solid 
solutions.  H.  M.  D. 

The     Magnetic    Susceptibilities     of    Certain     Compounds. 

A.  E.  OxLEY  [Proc.  Camh.  Fhil.  Soc,  1911,   16,  [1],  102— 111).— The 

magnetic  susceptibilities  of   iron  carbonyl,  nickel  carbonyl,  potassium 

ferrocyanide  and  potas«ium  ferricyanide  were  found  to  be  respectively 

4-00  X  10-7,  _  4-81  X  10-^  -  4-23  x  10-^,  and  +  93  83  x  10"^  at  19°. 

Dhe  great  difference  between   the  values  for  the  ferrocyanide  and  the 

ferricyanide  is  attributed  to  the  presence  of   the  molecules  of  water  of 

rystallisation  in  the  crystals  of  the  ferrocyanide.       The  low  suscepti- 

iyility  of  the  two  metals  in  the  carbonyl  compounds  is  also  supposed  to 

)e  connected  with  the  high  apparent  valency.     From  measurements 

jtween  -  60°  and  + 15°,  it  has  been  found  that  the  susceptibility  of 

le  carbonyls  and  of  the  ferrocyanide  is  nearly  independent  of   the 

smperature,    whereas   that   of    the    ferricyanide   diminishes   as   the 

jmperature  rises.  H.  M.  D. 

Magnetic  Constants  of  Feebly  Magnetic  Alloys.  Tullio 
rNEsoTTo  and  Maria  Binghinotto  (JVuovo  Cim.,  1910,  [v],  20,  ii, 
J84 — 441). — The  authors  have  measured  the  coefficient  of  magnetisation 
ind  the  susceptibility  of  bismuth,  tin,  cadmium,  and  lead,  and  of  the 
various  alloys  of  each  of  the  six  different  pairs  of  these  metals.  The 
bu«^ceptibility  of  those  alloys  which  do  not  contain  bismuth  is  a  linear 
function  of  their  composition,  as  was  to  be  expected  according  to  Curie's 

iw.  The  magnetic  properties  of  alloys  containing  bismuth  may  serve, 
lowever,  to  elucidate  their  constitution.  Eight  of  the  tin-bismuth 
llloys  were  examined  ;  those  containing  much  bismuth  have  a 
Susceptibility  much  lower  than  that  of  pure  bismuth,  whilst  those  rich 
[n  tin  are  more  paramagnetic  than  tin  itself.  The  alloy  containing  10% 
)f  bismuth  is  amagnetic.  The  cadmium-bismuth  alloys  (of  which 
twelve  were  investigated)  all  have  a  lower  susceptibility  than  would  be 

le  ca«e  if  the  variation  were  linear.  The  two  lead-bismuth  alloys 
examined  had  susceptibilities  far  lower  than  they  would  have  if  the 
variation  were  a  linear  function.  B..  V.  S. 

Use  of  the  Magnetic  Field  as  a  means  of  Determining 
Jonstitution  in  Organic  Chemistry.  VII.  Paul  Pascal  {Bull, 
^oc.  chim.,  1911,  [iv],  9,  134—139).  Compare  Abstr.,  1910,  ii,  100, 
179,  580;  this  vol.,  ii,  91, 183). — In  this  part  the  influence  of  oxygenated 
functions  on  molecular  magnetic  susceptibility  is  discussed.  This  in- 
fluence depends  on  (o)  the  mode  of  saturation  of  the  oxygen  valencies, 
(6)  the  structure  of  the  rest  oft  he  molecule.  The  values  assigned  to  the 
various  effects  included  under  (a)  have  been  given  already  (Abstr., 
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1909,  ii,  859  ;  1910,  ii,  100),  and  they  apply  both  to  saturated,  normal, 
aliphatic  substances  and  to  polymethylenes,  free  from  side-chains.  As 
regards  effects  included  under  (b)  it  is  found  that  a  branched-chain 
compound  has  always  a  higher  magnetic  susceptibility  than  the  normal 
isomeride.  The  presence  of  a  tertiary  carbon  atom  in  position 
a,  y,  8,  or  e,  with  respect  to  the  oxygen  atom,  raises  the  susceptibility 
by  —  13'5  X  10"'' ;  in  position  /8  the  effect  is  -5*0  x  10"^  ;  in  ^  or  rj 
it  is  —  8'0  X  10~",  and  in  6  it  is  nil.  The  corresponding  values  for  a 
quaternary  atom  are  —  16  x  10"'^,  -5  x  10"^,  -  10  x  10"''^,  and  nil. 
These  results  can  be  extended  to  closed-chain  compounds,  with  the 
convention  that  a  cyclic  carbon  is  regarded  as  tertiary  if  it  carries  no 
side-chain  and  as  quaternary  if  it  does.  The  influence  of  the  nucleus 
is  confined  to  that  of  the  carbon  atom  joined  directly  to  the  oxygen, 
and  other  side-chains  produce  no  effect.  The  study  of  magnetic 
susceptibility  throws  very  little  light  on  the  internal  structure  of 
oxygenated  aromatic  compounds,  since  the  results  are  the  same  for 
diagonal  linkings  as  for  alternate  single  and  double  linkings. 

The  application  of  these  rules  is  illustrated  in  the  original  in  the  case 
of  as-diphenylpentadienone,  where  the  calculated  value  is  —  1469  x  10"'', 
and  the  value  found  is  —  1462  x  lO"'^.  The  magnetic  susceptibility  of 
furfuraldehyde  is  -492  x  10"'^,  whilst  that  calculated  on  the  assump 
tion  that  there  are  two  diagonal  linkings  is  -  496*5  x  10"^.  This  view 
of  its  structure  is  in  harmony  with  the  results  of  Marquis's  nitration 
experiments  (Abstr.,  1901,  i,  222  ;  1903,  i,  50;  1905,  i,  224). 

T.  A.  H. 

Use  of  the  Magnetic  Field  in  Determining  Constitution  in 
Organic  Chemistry.  VIII.  Paul  Pascal  {Bull.  Soc.  chim., 
1911,  [ivj,  9,  177— 182).— The  discussion  of  the  influence  of 
oxygenated  functions  on  magnetic  susceptibility  (preceding  abstract) 
is  continued. 

Investigation  of  isoamyl  ether,  phenyl  ether,  benzophenone, 
xanthone,  and  similar  symmetrical  substances  shows  that  in  these 
cases  the  disturbing  influence  of  tertiary  and  quaternary  carbon  atoms 
on  magnetic  susceptibility  is  eliminated,  whence  the  following  rule 
is  deduced  :  when  an  open-chain  compound  contains  an  oxygon  atom 
joining  two  identical  groups,  or  when  a  carbonyl  group  unites  two 
identical  radicles,  the  influences  of  tertiary  or  quaternary  carbon  atoms 
in  the  radicles  mutually  destroy  each  other. 

The  magnetic  susceptibility  of  anthraquinone  is  best  explained  by 
referring  this  substance  to  anthracene,  and  supposing  it  to  contain  four 
binuclear  and  eight  uninuclear  carbon  atoms,  which  is  tantamount 
to  accepting  the  representation  of  this  compound,  and  also  that  of 
phenanthraquinone,  by  diagonal  linkings. 

The  influence  of  a  methoxyl  group  is  equal  to  -f  5  x  lO"'^. 

A  long  list  of  calculated  and  experimental  values  for  the  magnetic 
susceptibility  of  oxygenated  compounds  is  given,  showing  good 
agreement  between  the  two  sets  of  values.  T.  A.  H, 

Modification  of  the  Reichert  Thermoregulator.  E. 
Fontaine   {Ann.  Chim.  anal.^    1911,   16,  52 — 53). — In  the  Pieichert 
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jtihermorej^ulator  the  level  of  the  mercury  is  altered  by  means  of  a 
prew  at  the  end  of  a  horizontal  side-tube.  In  the  present  modification 
»e  outer  half  of  the  side-tube  in  bent  upwards  parallel  with  the  main 
|be  of  the  regulator,  and  contains  a  cylinder  of  wood  which  does  not 
^uch  the  walls.  The  position  of  the  cylinder  in  the  mercury,  and 
^erefore  the  level  of  the  mercury  in  the  main  tube,  can  be  altered 
means  of  the  screw.  G.  S. 

Conduction  of  Heat  Through  Rarefied  Gases.  II.  Frederick 
)DDY  and  Arthur  John  Berry  (Proa.  Roy.  Soc,  1911,  A,  84, 
r6 — 585.  Compare  Abstr.,  1910,  ii,  180). — Measurements  of  the 
iduction  of  heat  in  argon,  helium,  and  hydrogen  at  very  low 
assure  from  an  electrically  heated  platinum  strip  stretched  through 
'^long  exhausted  tube  have  been  continued  at  various  temperatures 
of  the  strip,  and  the  surrounding  bath  in  order  to  test  the  theory 
that  for  the  light  gases  the  interchange  of  energy  is  imperfect  after  a 
single  impact  with  the  surface.  The  experiments  were  performed  with 
the  temperature  of  the  bath  from  -  185°  to  187°,  and  of  the  strip 
from  —  120°  to  264°.  In  an  addendum  a  correction  is  made  in  the 
results  ovving  to  the  pressure  measured  in  the  guage  not  being  the  same  as 
the  real  pressure  in  the  tube  containing  the  heated  strip,  on  account  of 
the  difference  of  temperature  between  them  (Knudsen).  The  theoretical 
values  for  the  conductivity  calculated  from  the  kinetic  theory  are  also 
multiplied  by  a  correcting  numerical  factor  (Smoluchowski).  The 
correcfed  results  for  the  ratio  of  the  observed  to  the  calculated  con- 
ductivity show  that  in  helium  and  hydrogen  the  ratio  is  highest  at  the 
lowest  temperature,  and  decreases  with  rise  of  temperature.  For  argon 
the  influence  of  temperature  is  small  and  irregular.  Hydrogen  showed 
the  same  value  of  the  conductivity  whether  the  heated  surface  was  of 
palladium  or  platinum.  The  reason  why  the  heat  conductivity  of  gases, 
especially  of  the  lighter  gases,  is  less  than  that  calculated  from  the 
kinetic  theory  remains  undecided.  F.  S. 

Specific  Heats  of  Barytes,  Witherite,  Fused  Lime,  Quartz, 
and  Chalcedony  at  High  Temperatures.  P.  N.  LAscmscHENKo 
(J.  Ru8s.  Phys.  Cliem.  Soc,  1910,  42,  1604— 1614).— The  specific  heat 
of  barytes  increases  practically  linearly  with  rise  of  temperature  from 
0-1137  at  150°  to  0-1486  at  1050°,  this  result  being  in  agreement  with 
the  absence  of  any  indication  of  polymorphism  in  barium  sulphate. 

In  the  case  of  witherite,  the  specific  heat  rises  from  0-1158  at  250° 
to  about  0-13  at  615°,  then  remains  almost  constant  up  to  800°, 
becomes  0-1429  at  810°,  again  increases  slowly  to  about  0  16  at  910°, 
and  falls  from  0-1620  at  1030°  to  0-1500  at  1060°.  These  results 
indicate  a  molecular  transformation  of  witherite  at  800° ;  the  heat  of 
transformation  is  found  to  be  1-76  Cal.  per  1  gram.-mol. 

With  lime  fused  in  a  Moissan  electric  furnace,  the  specific  heat  is 
0-172  at  190°,  0-181  at  375°  and  400°,  0-190  at  415°,  after  which  it 
increases  gradually  to  0-193  at  590°  and  680°.  Fused  lime  hence 
undergoes  trant«formation  at  400 — 415°,  the  heat  of  transformation 
being  028  Cal.  per  gram.-mol. 

The  specific  heat  of  chalcedony  increasses  from  0-1930  at   139°  to 

VOL.  c.  ii.  18 
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0-2039  at  224°,  0-2484  at  230°,  0-2485  at  247°,  and  0-2530  at  442°. 
The  heat  of  the  transformation,  which  occurs  at  224 — 230°,  is  0-523 
Cal.  per  1  gram.-mol.  of  silica. 

With  quartz,  the  specific  heat  increases  slowly  from  02250  at  200° 
to  0-2350  at  580°.  At  600°  it  becomes  0-2400,  the  heat  of  the  trans- 
formation at  580 — 600°  being  0-181  Cal.  per  gram.-mol.  of  silica.  The 
specific  heat  then  rises  to  0-2480  at  650^,  and  beyond  700°  diminishes 
slightly.  T.  H.  P. 

Convenient  Attachments  for  a  Melting-point  Apparatus. 
Atheeton  Seidell  {J.  Amer.  Chem.  Soc,  1911,  33,  83 — 84). — A  new 
form  of  melting-point  apparatus  has  recently  been  described  by  Menge 
{Bull.  No.  70,  Hyg.  Lab.  U.S.P.H.  and  MM.  Serv.).  The  bath  requires 
to  be  stirred  continuously  during  a  determination,  and  the  heat  must 
be  so  applied  that  the  temperature  rises  at  a  certain  constant  rate 
before  the  m.  p.  is  reached,  and  at  a  slower  constant  rate  whilst  the 
compound  is  melting.  In  order  to  facilitate  these  operations,  a  simple 
attachment,  driven  by  a  small  water-motor,  has  been  constructed  to 
move  the  stirrer  automatically,  and  an  arrangement  has  been  devised 
to  ensure  constant  heating  by  the  Bunsen  burner.  The  latter  device 
consists  of  a  piece  of  wire  gauze  fixed  in  a  horizontal  position  about  an 
inch  above  the  burner,  and  an  ordinary  lantern  chimney  to  surround 
the  flame.  The  upper  end  of  the  chimney  is  nearly  closed  with  a  piece 
of  asbestos  board  provided  with  a  hole,  through  which  the  bath  of  the 
melting-point  apparatus  passes.  E.  G. 

Laws  of  Distillation  of  Liquid  Binary  Mixtures.  C.  Martller 
{Bull.  Assoc,  chim.  Sucr.  DisL,  1911,  28,  473—490,  537— 559).— A 
mixture  of  two  mutually  insoluble  liquids  boils  when  the  sum  of  the 
vapour  pressures  {P^  4-  P^  equals  the  external  pressure,  that  is,  at  a 
temperature  which  may  be  lower  than  the  boiling  point  of  both 
liquids  separately.  The  distillate  contains  the  two  liquids  in  the 
constant  proportion  M^P^ :  M^P^,  where  M-^  and  M^  are  the  molecular 
weights  of  the  two  liquids.  This  formula,  established  by  Regnault 
and  by  Gernez,  holds  very  closely  for  mixtures  of  carbon  disulphide  and 
water.  Any  substance,  such  as  water,  with  a  product  MP  which  is 
small,  appears  in  a  mixed  distillate  in  relatively  small  amount.  The 
proportions  in  a  distillate  can  be  varied  at  will  by  distilling  under 
increased  or  diminished  pressure,  a  fact  which  finds  technical  application 
in  the  distillation  of  brandy  where  a  high  pressure  leads  to  increased 
bouquet.  The  proportions  are  also  altered  by  the  presence  of  dissolved 
solids  which  diminish  the  vapour  pressure  of  their  solvents. 

In  the  case  of  completely  miscible  liquids,  such  as  water  and  alcohol, 
Duclaux  established  that  dajdw^  Ka/{a  +  w),  where  da,  a  are  the  pro- 
portions of  alcohol,  and  dw,  w  the  proportions  of  water  in  vapour  and 
liquid  phases  respectively.  In  ascending  the  series  from  methyl  to 
octyl  alcohol,  K  increases,  that  is,  methyl  alcohol  is  the  most  difficult 
alcohol  to  dehydrate  by  distillation.  The  ratio  daja  diminishes  to  a 
value  very  near  1  as  the  strength  of  ethyl  alcohol  approaches 
95%,  so  that  the  last  traces  of  water  are  difficult  to  remove  by 
distillation. 
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Tf  the  volumes  A,  w,  of  the  vapours  of  alcohol  and  water  are 
considered  instead  of  da,  dw,  the  constant  K  must  be  multiplied 
~\y  a  factor  to  take  account  of  the  various  densities.  The  modified 
)nstant  has  a  value  abovit  4*8  for  the  first  three,  soluble,  alcohols  and 
•0  for  the  next  three,  partly  soluble,  alcohols  in  the  aliphatic 
aries.  The  author  deduces  theoretically  that  in  the  range  of  con- 
jntrations  for  which  Duclaux'  equation  holds,  the  vapour  tension  of 
le  water  is  the  same  as  the  tension  of  pure  water,  and  the  boiling 
)int;  of  all  these  water-alcohol  mixtures  must  be  below  that  of  water, 
le  tension  of  the  alcohol,  however,  is  approximately  proportional  to 
fcs  concentration.  The  volumes  of  each  substance  in  the  vapour 
lase  are  strictly  proportional  to  the  vapour  pressures,  so  that  by 
stermining  the  composition  of  the  distillate  the  vapour  pressures  in 
le  original  mixture  can  be  deduced.  Experimental  data  for  ethyl 
^cohol  show  that,  in  fact,  the  vapour  pressure  of  the*  water  is 
>t  affected  until  the  proportion  of  alcohol  exceeds  20%  by  volume, 
irther  addition  of  alcohol  increases  the  vapour  tension  of  the  water, 
[maximum  increase  of  6%  being  attained  at  40%  alcohol,  after  which 
progressive  decrease  occurs. 

In  rectifying  alcohol  the  depth  of  liquid  in  the  retort  appears  to 
ive  no  influence  on  the  strength  of  the  distillate,  but  rapid  evaporation 
evaporation  from  a  small  surface  or  under  reduced  pressure  gives  a 
distillate  richer  in  water  than  slow  evaporation  or  evaporation  in  a 
current  of  air.  Violent  ebullition  by  radiant  heat  was  avoided  in  the 
author's  experiments.  Sodium  hydroxide,  copper  sulphate,  potassium 
carbonate,  potas.sium  alum,  or  potassium  sodium  tartrate  may  bring 
about  a  separation  into  two  phases.  So  long  as  two  phases  exist  the 
distillate  is  of  constant  composition,  but  single  phase  mixtures  containing 
salts  may  yield  a  distillate  which  is  richer  or  poorer  than  the  residue 
according  to  the  various  concentrations. 

Methyl  alcohol  behaves  similarly  to  ethyl  alcohol,  but  is  generally 
more  difficult  to  dehydrate  by  distillation.  Propyl  alcohol-water 
Diixtures  resemble  hydrogen  chloride,  giving  a  certain  constant  boiling 
mixture  for  each  pressure.  At  760  mm.  this  mixture  contains  77%  of 
propyl  alcohol.  All  other  mixtures  tend  to  attain  this  compoi^ition  on 
boiling.  The  higher  alcohols  behave  normally  up  to  the  limit  of  their 
solubility,  but  when  two  phases  are  present  a  distillate  of  constant 
composition  is  obtained. 

Formic  and  acetic  acids  are  concentrated  by  evaporation,  whereas 
propionic  and  butyric  acids  give  constant  boiling  mixtures  with  water, 
above  which  strength  the  pure  acids  become  tail  products  of  the 
distillation. 

The  usual  evaporation  formula  does  not  hold  for  dilute  solutions 
of  acetic  acid,  which  is  supposed  to  be  partly  polymerised  in  the  gaseous 
phase. 

Mixtures  of  ethyl  alcohol  with  benzene  or  ether  and  of  benzene  with 
acetic  acid  behave  similarly  to  ethyl  alcohol-water  mixtures.  Ethyl 
alcohol  with  carbon  disulphide  or  acetonitrile  and  methyl  alcohol  with 
acetonitrile  behave  like  propyl  alcohol-water  mixtures,  there  being 
in  each  case  a  constant  boiling  mixture.  R.  J.  0 
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Composition  and  Vapour  Pressure  of  Solutions.  IV. 
Change  in  Composition  of  Mixtures  of  Constant  Boiling 
Point.  M.  S.  Vrevsky  (/.  Euss.  Phys.  Chem.  Soc,  1910,  42, 
1349 — 1355). — The  author  extends  his  previous  theoretical  considera- 
tions (Abstr.,  1910,  ii,  1038)  to  the  cases  of  binary  liquid  mixtures 
forming  constant-boiling  mixtures  possessing  (1)  a  maximum,  and  (2) 
a  minimum  vapour  pressure.  It  is  shown  that,  if,  on  raising  the 
temperature,  the  proportion  of  the  component  A  in  the  vapour 
increases,  then  in  case  (1)  the  proportion  of  this  component,  and  in 
case  (2)  that  of  the  other  component,  increases  in  the  mixture  of 
constant  boiling  point. 

By  means  of  the  results  of  Roscoe's  measurements  of  the  com- 
positions of  aqueous  hydrochloric,  hydrobromic,  hydriodic,  and  formic 
p.cids  having  constant  boiling  points  {Annalen,  1860,  116,  203  ;  1863, 
125,  321),  and  of  Thomson's  values  for  the  heats  of  dilution  of  these 
acids  with  water  {lliermochemische  Untersuchungen),  the  following 
general  conclusions  are  attained.  Rise  of  temperature  of  a  solution 
having  a  maximum  (minimum)  vapour  pressure 
produces,  in  the  mixture  of  constant  boiling 
point,  an  increase  in  the  proportion  of  that  com- 
ponent the  evaporation  of  which  involves  the 
greater  (less)  expenditure  of  energy.    T.  H.  P. 

New  Rectification  Tubes,  M.  Emmanuel 
Pozzi-EscoT  (Bull.  Assoc,  chim.  Sucr.  Dist.,  1911, 
28,  501). — The  laboratory  still-heads  shown  in 
the  annexed  illustration  are  self-explanatory. 
The  form  A  is  more  efficient  than  B  for  the  same 
number  of  bulbs.  R.  J.  C. 

An  Electrically  Heated  Vacuum  Frac- 
tionation Apparatus.  H.  S.  Bailey  (/.  Amer. 
Chem.  Soc,  1911,  33,  447— 450).— A  special 
apparatus  for  the  fractional  distillations  of  es- 
sential oils  is  described.  The  bottom  of  the  flask 
is  made  as  narrow  as  possible,  so  that  on  work 
ing  with  50  c.c.  portions  all  but  the  last  5  c.c. 

may  be  distilled.    The  heater  is  a  coil  of  German  silver  or  nichroine 

wire  sealed  into  the  narrow  portion  of  the  flask. 

The  apparatus  is  so  designed  that  the  successive  fractions  may  be 

collected  without  releasing  the  vacuum.  T.  S.  P. 


"  Simple  "  and  Complex  "  Systems  "  of  Thermodynamical 
Chemistry.  Johannes  J.  van  Laar  [Zeitsch.  physikal.  Chem.,  1911, 
76,  67 — 74). — The  "  simple  "  system  of  thermodynamic  chemistry 
recently  put  forward  by  Washburn  (Abstr.,  1910,  ii,  391)  possesses 
no  substantial  advantage  over  the  other  methods  depending  on  cyclical 
processes,  and  in  the  author's  opinion  is  much  inferior  to  the  method 
based  on  thermodynamic  potential.  Some  details  of  Washburn's 
paper  are  also  adversely  criticised.  G.  S. 
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The  Heat  of  Solution  of  Fused  Mixtures  of  Potassium  and 
lodium  Nitrate.  Jan  von  Zawidzki  and  A.  Schagger  {Chem. 
ientr.,  1910,  ii,  1025  ;  from  Kosmos,  1910,  35,  Radziszewski  Festhand, 
|98 — 505). — The  heats  of  solution  in  water  of  mechanical  and  of  fused 
jlidified  mixtures  of  potassium  and  sodium  nitrate  have  been  measured, 
both  cases  the  observed  heats  of  solution  are  in  agreement  with 
lose  calculated  from  the  values  for  the  pure  substances  according  to 
16  mixture  rule.  Since  the  two  nitrates  form  a  complete  series  of 
lixed  crystals,  it  follows  that  the  heat  of  formation  of  the  mixed 
hystals  must  be  extremely  small.  H.  M.  D. 

Relations  between  the  Density,  Temperature,  and  Pressure 

Substances.     Eiciiard  D.  Kleeman  {Phil.  Mag.,  1911,  [vi],  21, 

^5— 341.     Compare  Abstr,,  1910.  ii,  22,  492,  600,  932  ;  this  vol.,  ii, 

97). — Further  relationships  between   the  pressure,  volume,  tem- 

jrature,  and  the  latent  heat  of   vaporisation  are  deduced  from  the 

Bsumed  law  of  molecular  attraction.      It  is  also  shown  that  this  law 

ids  to   the   theory  of  corresponding  states,  and   that   the  equation 

^rresponding  with  this  theory  must  apply  to  all  states  of  matter. 

H.  M.  D. 

Dilatometric  Investigations  of  Hydrolytic  Decompositions. 
Sjno  Galeotti  {Zeitsch.  physikal.  Chem.,  1911,  76,  105 — 126). — Tlio 
"bydrolytic  decomposition  of  sucrose,  ethyl  acetate,  starch,  peptone,  and 
proteins  is  accompanied  by  a  diminution  of  volume,  independent  of 
whether  the  change  is  effected  by  acids  or  by  enzymes.  The  rate  of 
change  of  volume  proceeds  parallel  to  the  rate  of  the  reaction,  and  in 
certain  cases  (hydrolysis  of  sucrose  and  of  ethyl  acetate)  it  has  been 
found  possible  to  determine  the  rate  of  reaction  by  measuring  the 
volume  change. 

The  diminution  of  volume  takes  place  independently  of  whether 
pressure  accelerates  or  retards  the  reaction.  From  the  results  the 
conclusion  must  be  dx'awn  that  water  occupies  a  smaller  volume  in  the 
combined  state  than  when  it  forms  part  of  the  solvent.  G.  S. 

Viscosity  of  the  Liquids  used  for  the  Mechanical  Separation 
of  Minerals.  Enrico  Clerici  {Atti  R.  Accad.  Lincei,  1911,  [v],  20, 
i,  45 — 50). — The  author  has  determined  the  viscosity  of  sixteen 
liquids  used  for  this  purpose,  including  the  solutions  of  barium 
mercuribromide,  thallium  formate,  thallium  malonate,  and  the  mixture 
of  the  two  last  proposed  by  him.  K.  V.  S. 

The  Turbulence  Viscosity  of  Different  Liquids.  Emil  Bosk 
and  Margrete  Bose  {Fhysikal.  Zeitsch.,  1911,  12,  126—135). — The 
observations  of  Bose  and  Rauert  (Abstr.,  1909,  ii,  645)  relating  to  the 
viscosities  of  liquids  when  in  a  condition  of  "hydraulic"  flow  are 
subjected  to  analysis.  For  the  same  liquid,  the  times  {z)  required  for 
the  discharge  of  a  given  volume  through  the  same  tube  at  different 
pressures  can  be  represented  by 

log.  l/s  =  ^  +  7>  log. ;)  +  C(log. p)- +  Z>(log.?-')^. 
The    connexion    between    the    density,    the    Poiseuille  coefficient  of 
viscosity,  and  the  "  critical  "  time  of  discharge  is  found  to  be  the  same 
for  the  other  liquids  examined  as  for  water.  H.  M.  D. 


ii.   258  ABSTRACTS   OF   CHEMICAL   PAPERS. 

Van  der  Waals'  Theory  of  the  Liquid  State  from  the  Stand- 
point of  Viscosity  Phenomena.  Maryan  Smoluchowski  (Cftem. 
Zentr.,  1910,  ii,  1015  ;  from  Kosmos,  1910,  35,  Radziszewski  Festband, 
543 — 549). — The  theory  of  van  der  Waals  is  examined  with  reference 
to  the  viscosity  of  liquids.  It  is  shown  that  the  theory  of  corresponding 
states  offers  no  explanation  of  the  relationships  between  the  viscosities 
of  different  liquids.  From  the  measuremeuta  of  Warburg  and  Sachs 
of  the  increase  in  viscosity  with  increase  in  pressure,  the  author 
calculates  the  change  in  viscosity  with  the  temperature  at  constant 
volume  in  the  case  of  benzene  and  ethyl  ether.  This  is  not  in  agree- 
ment with  the  requirements  of  the  generalised  van  der  Waals' 
theory.  H.  M.  D. 

Measurements  of  Surface-Tension.  R.  Magini  (Atli  E.  Accwi. 
Lincei,  1911,  [v],  20,  i,  30—37.  Compare  Abstr.,  1910,  ii,  932).— 
The  author's  measurements  of  the  surface-tension  of  water  by  the 
method  of  maximum  pressure  of  small  bubbles  show  that  the  surface- 
tension  when  the  water  ia  first  brought  into  contact  with  air  is 
73  692  dynes  per  cm.  at  18°,  whilst  after  complete  aeration  it  has 
decreased  to  73*065  dynes  per  cm.,  at  which  value  it  remains  constant ', 
the  difference  exceeds  the  limit  of  experimental  error  of  the  method. 
This  water  of  constant  surface-tension  serves  as  a  control  of  the 
accuracy  of  the  experimental  method. 

Equimolecular  solutions  of  maleic  and  fumaric  acids  affect  equally 
the  surface-tension  of  ethyl  alcohol  (95%). 

The  surface-tension  of  absolute  ethyl  alcohol  is  23*33  dynes  per  cm. 
at  15°,  and  is  a  linear  function  of  the  temperature  down  to  the  m.  p. 

R.  V.  S. 

Observations  on  the  Surface-Tension  of  Liquid  Sulphur. 
W.  A.  Douglas  Rudge  (Froc.  Gamh.  Fhil.  Soc,  1911,  16,  [i], 
55 — 63). — Measurements  of  the  angle  of  contact  between  glass  and 
drops  of  liquid  sulphur  have  been  made  at  different  temperatures. 
The  angle  of  contact  changes  when  the  temperature  reaches  185°,  and 
again  at  256°  the  observed  angles  at  130°,  190°,  and  260°  being  60°, 
43-4°,  and  26  6°. 

From  the  rise  of  the  liquid  in  a  capillary  tube  at  133°  the  surface- 
tension  was  found  to  be  11*56  dynes  per  cm.  At  higher  temperatures 
the  capillary  behaviour  is  somewhat  anomalous,  but  there  appears 
to  be  no  sudden  change  at  the  temperatures  at  which  the  angle  of 
contact  of  the  liquid  drops  exhibits  variations.  H.  M.  D. 

Adhesiveness.  Maurice  Hanriot  (Compt.  rend.,  1911,  152, 
369 — 372.  Compare  this  vol.,  ii,  118). — When  two  plates  of  brown 
gold  are  heated  below  the  temperature  at  which  they  rapidly  pass 
into  ordinary  gold,  and  then  brought  into  contact,  strong  adhesion 
takes  place  between  them.  The  phenomenon  is  not  due  to  electric  or 
magnetic  action,  and  it  appears  to  be  possible  for  it  to  occur  only 
during  the  actual  transformation  of  one  variety  of  gold  into  the  other. 

w.  o.  w. 

Adsorption  from  Solution.  Robert  Marc  (Zeitsch.  physikal. 
(Jhem.,   1911,  76,  58 — 66). — Remarks  on  the    recent  paper  on  this 
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object  by  Schmidt  (Abstr.  1910,  ii,  1041).     The  author   agrees  with 

;hmidt  that  there  is   an  upper  limit   of  adsorption,  but   points   out 

|at  the  greater  part  of  the  experimental  curve  obtained  by  Schmidt 

represented   at  least  as   well   by  the   usual  logarithmic  adsorption 

rmula  as  by  that  of  Schmidt,  whereas  the  latter  is  quite  inapplicable 

br  slight    adsorption.     It   is    suggested    that    the    adsorption    curve 

|»tained  by  plotting  amounts  adsorbed  as  ordinates  against  concentra- 

(tions  as  abscissae  is   discontinuous  ;  above  a  certain  concentration  it 

I  becomes  practically  horizontal,  and  can  therefore  not  be  represented 

by  a  single  formula.  G.  S. 

The  Adsorption  of  Sugar  in  Aqueous  Solution.  Geoug 
WiEONER  and  Frkrik  Burmbister  {Zeitsch.  Chem.  hid.  KoUoide,  1911, 
8,  126 — 133). — Experimental  data  are  recorded  which  show  that 
sucrose  and  lactose  are  removed  from  aqueous  solutions  of  different 
coDcentrations  by  animal  charcoal  in  accordance  with  an  exponential 
adsorption  formula.  The  magnitude  of  the  adsorption  is  approximately 
the  same  for  the  two  sugars.  The .  adsorption  is  probably  due  to  a 
reduction  of  the  surface-tension  at  the  surface  of  contact  between  the 
charcoal  and  the  solution,  and  although  the  sugars  increase  the 
surface-tension  of  water  at  the  air  contact  surface,  this  is  not  the  case 
for  other  contact  surfaces,  as  is  shown  by  reference  to  data  for  the 
surface-tension  of  solutions  in  contact  with  mercury. 

Lactose  is  also  absorbed  by  animal  charcoal  from  milk,  but  to  a 
smaller  extent  than  from  pure  aqueous  solutions.  This  is  attributed 
to  the  emulsoid  character  of  milk  which  brings  other  surface  contact 
factors  into  play.  H.  M.  D. 

Solid  Solutions  in  the  Dissociation  Oxides.  Lothar  Wohler 
{Zeitsch.  Elektrochem.,  1911,  17,  98 — 103). — The  author  maintains  th.at 
the  changes  in  the  dissociation  pressure  of  an  oxide  at  constant 
temperature  are  due  to  the  formation  of  solid  solutions,  and  not  as 
AUmand  (Trans.,  1910,  97,  618)  has  supposed,  to  changes  in  the  size 
of  the  molecules,  T.  E. 

Methods  of  Investigation  of  Capillary  Chemical  Problems. 
P.  P.  VON  Weimarn  {Zeitsch.  Cliem.  Ind.  KoUoide,  1911,  8,  133—138). 
— Polemical  against  Pawlolf  (Abstr.,  1910,  ii,  1043),  The  author 
maintains  the  correctness  of  his  views  relative  to  the  nature  of  the 
surface  layers  of  crystalline  substances,  and  points  out  that  these  are 
in  agreement  with  all  experimental  observations.  H.  M.  D. 

Capillary  Analysis  of  Colloidal  Solutions.  Fritz  Pichter  and 
Naima  Sahlbom  {Gliein.  Zentr.,  1910,  ii,  1088 — 1089;  from  Verh. 
Naturf.  Ges.  in  Basel,  1910,  21,  1—24). — Most  of  the  results  have  been 
published  previously  (compare  this  vol.,  ii,  100).  The  positive  colloids 
which  have  been  found  to  be  precipitated  in  the  capillary  rise  of  solu- 
tions through  strips  of  unsized  paper  are  ferric,  chromic,  aluminium, 
eerie,  cupric,  and  ruthenic  oxides,  and  zirconium  and  thorium  dioxides. 
The  phenomenon  varies  with  the  kind  of  paper  used,  and,  in  the  case 
of  thit)  sheets,  it  is  only  observable  if  evaporation  of  the  water  is 
prevented.      The  following  negative  colloids   are    not    precipitated  : 
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Prussian-blue,  cupric  ferrocyanide,  uranyl  ferrocyanide,  arsenic 
trisulphide,  antimony  trisulphide,  selenium,  gold,  silver,  and  vanadic 
acid. 

The  potential  difference  which  causes  precipitation  of  the  positive 
colloids  has  been  measured  for  ferric  oxide  solutions  and  found  to 
diminish  as  the  concentration  diminishes.  The  potential  difference, 
calculated  from  measurements  of  the  limiting  diameter  of  glass  tubes 
which  show  the  precipitation  effect,  is  in  moderate  agreement  with  the 
observed  values. 

The  capillary  precipitation  phenomena  may  be  utilised  for  testing 
the  progress  of  dialysis,  for  comparing  different  kinds  of  pap.^r,  and 
for  the  investigation  of  the  degree  of  hydrolysis  of  salt  solutions. 

H.  M.  D. 

Mixtures  of  Acetic  Acid  with  Normal  Liquids.  L.  Gay 
{Gompt.  rend.,  1911,  152,  518—519.  Compare  Abstr.,  1910,  ii,  935, 
1043). — The  conclusion  previously  arrived  at  on  theoretical  grounds, 
that  for  two  fluid  phases  in  osmotic  equilibrium  with  a  common 
constituent  at  infinite  dilution,  the  variations  in  volume  should  be 
equal  at  the  same  temperature  and  pressure,  has  now  been  experi- 
mentally verified  for  mixtures  of  acetic  acid  with  toluene,  ethylene 
dibromide  and  propylene  dibromide.  On  the  other  hand,  mixtures  of 
acetic  acid  with  chloro-  and  bromo-benzene,  ethylene  dichloride,  and 
ethyl  nitrate  show  an  increase  in  volume  smaller  than  that  observed 
on  making  the  preceding  mixtures.  Acetic  acid  and  ether  show 
marked  contraction  on  mixing.  W.  0.  W. 

Diffusion  [of  Dissolved  Substances].  Bartolo  L.  Vanzetti 
{Nuovo  Cim.,  1910,  [vl,  20,  ii,  442 — 444). — Polemical,  A  reply  to 
the  criticisms  of  Scarpa  (Abstr.,  1910,  ii,  1044).  Factors  of  import- 
ance in  the  author's  experiments  are  not  allowed  for  by  (he  forunike 
used  by  Scarpa.  The  observed  deviations  cannot  be  due  solely  to 
false  equilibrium,  because  that  does  not  explain  the  behaviour  of  the 
lithium  and  sodium  salts,  and  the  fact  that  the  deviations  do  not 
accord  with  theoretical  expectations  does  not  necessarily  invalidate  the 
author's  method.  E.,  V.  S. 

A  New  Dialysor.  Richard  Zsigmondy  and  R.  Heyer  IZeiisch. 
Chevi.  Ind.  KoUoide,  1911,  8,  123 — 126). — A  new  form  of  dialysor  is 
described  in  which  the  dialysing  membrane,  consisting  of  a  thin  sheet 
of  collodion,  forms  the  ceiling  of  a  shallow  compartment  into  which 
water  enters  at  the  centre  and  is  made  to  flow  rapidly  towards  the 
circumference.  The  flow  of  water  is  maintained  by  the  aid  of  strips  of 
blotting  paper  which  are  supported  at  the  periphery  of  each  radial 
section.  With  this  apparatus,  it  was  found  that  the  solution,  prepared 
by  mixing  200  c.c.  of  water  glass  and  40  c.c.  of  concentrated  hydro- 
clxloric  acid,  was  practically  free  from  chlorine  after  dialysis  had 
proceeded  for  twenty  hours.  Comparative  experiments  in  which  the 
"  star  "  dialysor  was  filled  with  a  collodion  and  a  parchment  membrane 
showed  that  the  former  acts  much  more  rapidly  than  the  latter. 

H.  M.  D. 
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Solubility  Studies.     Walter  Herz  {Zeitsch.  anorg.  Ghem.,  1911, 

rO,    70—72.     Compare    Abstr.,     1910,    ii,    192).— The   solubility   of 

Succinic  acid  in  water  is  lessened  by  the  addition  of  hydrogen  chloride 

)r  bromide,  the  effect  being  greater  than  that  produced  by  alkali  salts, 

nth  the  exception  of  lithium  chloride.     The  two  halogen  acids  are 

jual  in  their  influence. 

The  solubility  of  boric  acid  in  water  is  increased  to  an  equal  extent 
l»y  tartaric  and  racemic  acids.  C.  H.  D. 

Pdeudo-solutions  or  Apparent  Solutions  According  to 
i'rancesco  Selmi.  Icilio  Guaheschi  {Zeitach.  Chem.  Ind.  Kolloide, 
[911,  8,  113 — 123). — Quotations  are  given  from  various  papers 
bublished  by  F.  Selmi  which  show  that  this  author  was  probably  the 
irst  to  recognise  the  special  characteristics  of  colloidal  solutions,  and 
Already  in  1846-1847  applied  the  term  pseudo-solutious  to  those 
alutions  which  are  now  distinguished  as  colloidal  disperse  systems. 

H.  M.  D. 

The   "Precipitation  OoeflBcient "   of  P.    P.   von   Weimarn. 

\  N.  Pawloff  {Zeitsch.  Chem.    hid.  Kolloide,    1911,  8,    138—141  ; 

Ru88.  Phys.  Ghem.  Sac,  1910,42, 1650). — According  to  von  Weimarn 

Ihe  size  of  the  particles  of  a  precipitated  substance  is  determined  by  a 

DeflScient  N—PjL,  where  P  is  the  rate  of  formation  of  the  crystalline 

ibstance,  and  L  the  concentration  of  the  solution  from  which  pre- 

[pitation  takes  place.     This  conception  of  a  precipitation  coefficient  is 

Iriticised,  and  a  simpler  method  of  deducing  the  connexion  between 

le  degree  of   dispersity  of   a  precipitate  and  the   properties  of  the 

lother  solution  is  indicated.     According  to  this  view,  the  degree  of 

lispersity  of  a  precipitate  at  a  given  temperature  is  determined  by  (1) 

phe  free  energy  at  the  surface  of  contact  with  the  solution,  (2)  the 

lolecular  weight  of  the  dissolved   substance,  (3)  the  concentration  of 

the    solution    in    contact    with    the    actual    precipitate,    and    (4)    the 

concentration   of   the  solution  in  contact  with  the  macro-crystalline 

substance.  H.  M.  D. 

The  "  Precipitation  Coeflacient."  P.  P.  von  Weimarn  (Zeitsch. 
Ghem.  Ind.  Kolloide,  1911,  8,  141 — 143). — A  reply  to  Pawloff  (com- 
pare preceding  abstract),  in  which  the  outlines  of  the  author's  views 
are  again  brought  forward.  H.  M.  D. 

Mechanical  Stimulus  to  Crystallisation  in  Supercooled 
Liquids.  Stewart  W.  Young  (/.  Amer.  Ghem.  Soc,  1911,33, 148 — 162). 
— Ustwald  has  stated  that  when  a  liquid  is  cooled  below  its  m.  p.,  it 
remains  through  a  certain  range  of  temperature  in  the  metastable  state, 
in  which  it  cannot  crystallise  spontaneously,  even  under  the  influence 
of  stirring,  but  that,  as  the  supercooling  is  inci'eased,  the  substance 
passes  out  of  the  metastable  into  the  labile  state,  in  which  the  con- 
ditions are  entirely  changed,  and  crystallisation  must  occur  spon- 
taneously sooner  or  later.  Numerous  attempts  have  been  made  to 
determine  the  temperature  at  which  a  given  substance  passes  from  the 
metastable  into  the  labile  condition,  but  without  much  success.     De 
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Coppet  (Abstr.,  1901,  ii,  384)  made  a  study  of  the  spontaneous 
crystallisation  of  sodium  sulphate  and  other  substances,  as  a  result  of 
which  he  was  led  to  the  conclusion  that  a  definite  metastable  limit 
does  not  exist,  but  that  the  transition  from  the  metastable  to  the 
labile  condition  is  very  gradual. 

In  a  series  of  cryoscopic  experiments  with  water  with  the  ordinary 
Beckmann  apparatus,  it  was  found  that  much  less  supercooling  was 
possible  when  a  platinum  or  copper  stirrer  was  employed  than  when  a 
glass  one  was  used.  The  simplest  explanation  of  this  seemed  to  be 
that  crystallisation  was  promoted  by  the  friction  between  the  stirrer 
and  the  thermometer,  and  that  this  varied  with  different  stirrers. 

Experiments  were  next  made  in  which  friction  was  generated 
between  a  movable  rod  and  a  fixed  ring,  the  liquid  being  stirred 
meanwhile  by  means  of  bubbles  of  pure  hydrogen.  Both  rod  and 
ring  were  made  of  various  substances,  and  the  results  showed  that  the 
effect  of  the  friction  was  greater  between  rough  than  between  smooth 
surfaces. 

In  another  series  of  experiments,  friction  was  produced  by  the 
rotation  of  a  rod  with  a  conical  tip,  which  moved  in  a  similarly  formed 
conical  bearing,  and  the  conclusion  was  reached  that  the  factor  which 
stimulated  crystallisation  was  not  pure  friction,  but  consisted  of  a 
succession  of  small  impacts  between  points  on  the  surfaces. 

Experiments  were  therefore  carried  out  in  which  an  apparatus  on 
the  principle  of  a  stamp  mill  was  employed,  which  was  worked  by 
means  of  a  small  motor.  The  stamp  consisted  of  a  steel  rod,  which 
carried  a  bit  at  the  end,  and  was  allowed  to  drop  through  a  guide  and 
strike  upon  an  anvil  on  which  was  cemented  a  flat  disk.  Both  bit  and 
disk  could  be  changed  in  order  to  permit  of  experiments  being  made 
with  any  desired  materials.  Measurements  were  made  with  water, 
benzene,  and  a  concentrated  solution  of  calcium  chloride  hexahydrate, 
and  the  relations  between  the  number  of  degrees  of  supercooling  and 
the  impact  values  are  shown  by  means  of  curves. 

The  results  show  that  it  is  no  longer  justifiable  to  assume  the 
existence  of  a  metastable  limit,  since  the  whole  unstable  field  is  labile, 
and  crystallisation  may  be  brought  about  in  any  portion  of  it  by  the 
production  of  sufiicient  mechanical  shock. 

Interesting  results  were  obtained  with  a  solution  of  sodium 
sulphate,  this  being  a  case  in  which  the  supercooled  liquid  can  yield 
more  than  one  phase.  E.  G. 

Habit  of  Crystals  of  Artificial  Barytes.  Hilda  Gerhabt 
{Tsch.  Min.  Mitt.,  1910,  29,  185 — 191). — The  experiments  were  made 
with  the  idea  of  determining  the  influence  of  various  salts  in  solution 
on  the  habit  of  the  resulting  crystals  (compare  Abstr.,  1910,  ii,  276). 
The  salts  employed  were  barium  chloride  and  one  or  other  of  the 
sulphates  of  iron,  sodium,  magnesium,  or  ammonium,  or  potash-alum, 
either  alone  or  with  the  addition  of  potassium  nitrate.  An  excess  of 
one  salt  (in  some  experiments  the  chloride,  and  in  others  the  sulphate) 
was  placed  in  the  solid  form  at  the  bottom  of  a  reagent-glass,  and 
covered  with  a  thick  layer  of  silica  jelly  ;  a  solution  of  the  other  salt 
was  placed  over  the  separating  layer,  and  the  whole  kept  at  an  equable 
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iperature  for  some  months.     Crystals  of  barytes,  measuring  up  to 

mm.  across,  were  formed  mostly  in  the  upper  portion  of  the  silica 

lly  ;  those  have  the  form  of  plate?,  a(lOO),  with  irregular  outlines, 

of  boat-shaped  forms  flattened  parallel  to    6(010).      The  greatest 

luence  in  the  form  of  the  crystals  is  produced  by  the  presence  of 

[>tash-alum  and  potassium  nitrate.     The  presence  of  sodium  sulphate 

^fl^vours  the  growth  of  skeletal  forms.  L.  J.  S. 

Crystallisation,  Dissolution,  and  Regeneration  Poly- 
jbedra  of  Potassium-  and  Ammonium- aluminium  Alums 
in  Aqueous  Solutions  containing  Hydrochloric  and  Nitric 
Acid.  Zygmunt  Weyberg  (Chem.  Zentr.,  1910,  ii,  1026  ;  from  Kosvios, 
11910,  35,  Radziszewski  Festhand,  487 — 494), — Small  quantities  of 
hydrochloric  acid  have  no  influence  on  the  crystalline  form  of  the 
ilums.  When  the  acid  concentration  amounts  to  6  grams  per  100 
i:iams  of  water,  the  surfaces  (211)  and  (201)  appear  on  the  crystals. 
With  increasing  concentration,  the  surfaces  (211)  and  (110^  disappear 
and  (201)  becomes  more  developed.  In  solutions  which  contain  more 
than  25  grams  of  acid  per  litre,  crystals  are  formed  which  exhibit  the 
surfaces  (100),  (111),  and  (211). 

Similar  observations  relating  to  the  dissolution  and  regeneration  of 

crystals  indicate  that  in  all  cases  the  same  modiflcationsof  the  exposed 

j  form  are  determined  by  a  given  concenti-ation  of  hydrochloric  acid. 

Nitric  acid  has  a  similar  action,  but  more  concentrated  solutions  are 

required  to  produce  the  same  effects.  H.  M.  D. 

Confirmations  of  the  New  Theory  of  the  Phenomenon  of 
AUotropy.  Andreas  Smits  and  H.  L.  de  Leeuw  (I'roc.  K.  Akad. 
Wetensch.  Amsterdam,  1911,  13,  822 — 829).— Observations  relating  to 
differences  in  the  bebavoiir  of  white  phosphorus  at  its  melting  point 
are  interpreted  in  terms  of  the  theory  that  the  liquid  and  solid  consist 
of  allotropic  forms  which  are  in  dynamic  equilibrium  (compare  Abstr., 
1910,  ii,  195,  400). 

A  method  of  purifying  white  phosphorus  is  described,  in  which  the 
element  is  distilled  and  subjected  to  a  series  of  fractional  crystallisation 
processes  in  a  highly  exhausted  apparatus.  By  this  means  a  perfectly 
colourless,  coarsely  crystalline  product  is  obtained,  which  on  immersion 
of  the  melting-point  vessel  in  a  thermostat,  the  temperature  of  which 
varied  slowly,  was  found  to  melt  at  44*0°  within  a  range  of  0'02°. 
This  is  regarded  as  the  unary  melting  point. 

When  the  pure  phosphorus  is  maintained  in  the  liquid  condition  for 
some  time,  the  unary  temperature  is  no  longer  found  on  solidifioation. 
The  actual  behaviour  depends  on  the  heat  treatment  and  on  the  rate 
of  cooling,  and  the  cooling  and  heating  curves  which  have  been 
obtained  for  white  phosphorus  under  different  conditions  are  considered 
to  indicate  a  partial  conversion  of  white  phosphorus  into  an  allotropic 
modification.  H.  M.  D. 

Condensed  Disperse  Systems.  P,  N,  Pawloff  {J.  Russ.  Phys. 
C/iern.  Soc,  1910,  42,  1631  — 1649) — A  mathematical  paper,  in  which 
the  author  deals  with  surface  energy,  the  degree  of  dispersion  of  the 
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phase  in  the  condition  of  most  stable  equilibrium,  formation  of  disperse 
precipitates  in  solutions,  the  equilibrium  of  the  system  drops  +  vapour, 
monotropic  and  enantiotropic  substances,  position  of  the  stable  region 
of  highly  disperse  crystalline  condition  among  substances  in  other  states, 
and  the  surface  energy  of  crystalline  substances.  T.  H.  P. 

The  Determination  of  Three-Phase  Pressures  in  the  System  : 
Hydrogen  Sulphide  and  Water.  F.  E.  C.  Scheffer  {Froc.  K.  Akad. 
Wetensck.  Amsterdam,  1911,  13,  829 — 837). — Pressure  measurements  at 
different  temperatures  have  been  made  for  the  three-phase  systems 
{SLV),  {SL'V),  and  (LL'V),  where  *S' represents  a  solid  compound,  L  and 
L'  liquid  phases,  and  V  the  coexisting  vapour.  The  data  show  the  exist- 
ence of  a  quadruple  point  at  295°  and  22*1  atmospheres.  A  comparison 
of  the  presaure-temperature  curves  for  the  systems  (SLV)  and  (LL'V) 
with  that  representing  the  vapour  pressure  of  pure  hydrogen  sulphide 
indicates  that  they  are  nearly  identical.  H.  M.  D. 

The  Equilibrium  between  Nitric  Acid,  Nitrous  Acid,  and 
Nitric  Oxide.  Gilbert  N.  Lewis  and  Arthur  Edgar  (J.  Amer. 
Chem.  Soc,  1911,  33,  292— 299).— The  results  obtained  by 
Saposchnikoff  (Abstr.,  1902,  ii,  16)  for  the  equilibrium  constants  in 
the  reaction  :  SHNOg  =  HNOg  +  2N0  +  HgO  and  with  acid  concentra- 
tions ranging  from  O'OoiVto  3'OiV  not  being  entirely  concordant,  the 
authors  have  re-investigated  the  matter. 

The  method  employed  consisted  in  passing  a  stream  of  nitric  oxide 
through  a  tenth-normal  solution  of  nitric  acid  at  25°  in  a  vessel 
which  permits  the  measurement  of  the  electrical  conductivity  of  the 
solution.  The  conductivity  is  measured  from  time  to  time  until  it 
attains  a  constant  value.  Since  the  conductivity  of  the  nitrous  acid 
produced  is  almost  negligible  in  the  presence  of  the  nitric  acid,  and 
can  readily  be  allowed  for,  the  change  in  conductivity  is  very  nearly 
proportional  to  the  amount  of  nitric  acid  decomposed. 

The  reaction  is  complete  after  about  fifty  hours,  and  in  five 
different  experiments  very  concordant  results  were  obtained.  The 
value  of  the  constant  K=  (HN03)3/(H')(N03')  is  found  to  be  0-0267 
at  25°.  The  value  obtained  by  Saposchnikoff,  starting  with  nitric 
acid  of  the  same  concentration,  was  0*0175.  If,  however,  his  results 
are  re-calculated,  using  the  same  value  for  the  degree  of  dissociation 
of  the  nitric  acid  as  that  used  by  the  authors,  the  value  becomes 
0-0208. 

Some  experiments  made  with  0-2i\^-nitric  acid  seem  to  indicate  a 
change  in  the  equilibrium  constant  with  the  concentration. 

T.  S.  P. 

A  New  Method  for  the  Analysis  of  Some  Binary  Com- 
pounds, Based  on  the  Law  of  Mass  Action.  Otto  Euff  {Ber., 
1911,  44,  548). — A  claim  of  priority  over  Ostromisslensky  (this  vol., 
ii,  195)-  C.  S. 

Chemical  Formulae  of  Certain  Eutectics  and  Transition 
Points.  Alex.  Gorboff  {J.  Russ.  Phys.  Chem.  Soc,  1910,  42, 
1517 — 1529). — The   author   applies    the    views  previously  expressed 
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ibstr.,  1910,  ii,  111)  to  the  data  published  for  a  large  number  of 
itectic  mixtures  by  various  authors,  and  derives  formulae  for  the 
)m pounds  which  the  components  of  the  eutectics  form  with  one 
)other.  For  the  details  of  his  conclusions  the  original  must  be 
isulted.  T.  H.  P. 

Application  of  the  Phase  Rule  to  Stereoisomeric  Com- 
>unds  and  the  Recognition  of  Racemic  Compounds.  Albert 
lDENburg  {Ber.,  1911,  44,  676—680.  Compare  Abstr.,  1910,  i,  696, 
19,  also  Koozeboom,  Abstr.,  1899,  ii,  732). — To  determine  whether 
given  sub.stance  is  a  racemic  or  an  inactive  mixture  a  saturated 
lution  is  prepared  which  is  optically  inactive,  and  a  small  quantity 
one  of  the  optically  active  components  is  then  added.     If  a  mixture 

"Is  present  the  solution  remains  inactive,  but  if  the  racemic  compound 

is  present  the  solution  becomes  optically  active  (compare  Ladenburg, 

frans.,  1899,  75,  465  ;  Abstr.,  1899,  ii,  551). 

The  phase  rule  only  applies  to  stereoisomerides  in  the  case  of  liquids 

if  the  various  forms  are  taken  as  representing  one  component. 

Measurements  of  the  vapour  pressure  and  refractive  index  of  various 
|ixtures  of  racemic  and  cZ-pipecoline  show  for  liquids  how  closely  the 
)perties  of  the   race  mate  approximate  to  those  of  its  components, 
lere  is  no  doubt  that  liquid  racemates  exist.  E.  F.  A. 

Velocity  of  Crystallisation  and  Dissolution.  Carl  L.  Wagner 
^eitsch.  Ulektrochem.,  1911,  17,  125 — 134);  Robert  Marc  {ibid., 
34 — 139). — Wagner  thinks  that  Marc's  experimental  results  are  not 
^'suflQciently  accurate  to  decide  whether  the  rate  of  crystallisation  is  of 
the  first  or  second  order.  Marc  replies  that  if  the  whole  of  the 
results  are  taken  into  account  there  can  be  no  doubt  that  his 
interpretation  of  them  is  correct  (Abstr.,  1910,  ii,  834;  also  1908, 
ii,  160;  1909,  ii,  798,  983).  T.  E. 

Velocities  of  Reactions  in  Gas-Liquid  Systems.  J.  Boselli 
{Comjyt.  rend.,  1911,  152,  374—375,  602—603.  Compare  this  vol., 
ii,  196). — Experiments  on  the  rate  of  dissolution  of  oxygen  and  carbon 
monoxide  have  been  made,  and  the  results  found  to  confirm  the 
conclusions  arrived  at  in  a  previous  paper.  Two  classes  of  reaction 
have  also  been  studied.  Of  the  first,  the  oxidation  of,  and  fixation  of, 
carbon  monoxide  by  haemoglobin  or  the  oxidation  of  potassiumpyro- 
gallol  and  of  ferrous  oxalate  may  be  taken  as  examples.  The  velocity 
of  reaction  in  such  cases  is  practically  independent  of  the  volume 
of  liquid,  but  varies  considerably  with  the  rate  of  agitation.  The 
oxidation  of  dextrose  in  alkaline  solution  and  of  ferrous  sulphate, 
with  and  without  a  catalyst,  have  been  examined  as  instances  of  the 
second  class  of  reaction.  In  this  group  the  velocities  are  proportional 
to  the  volume  of  liquid  and  independent  of  the  speed  of  agitation. 

The  rate  of  absorption  of  oxygen  by  haemoglobin  is  the  same  for 
warm-blooded  vertebrates  whether  the  substance  is  present  in  blood, 
suspended  as  corpuscles  in  physiological  salt  solution,  or  dissolved  in 
water.  It  is  independent  of  the  reaction  of  the  medium,  and  is 
practically  uninfluenced  by  temperature.      The  speed  increases  less 


li.    266  ABSTRACTS   OF   CHEMICAL   PAPERS. 

rapidly  than  the  pressure  of  oxygen  above  the  liqviid,  and  is 
proportional  to  the  square-root  of  the  rate  of  agitation.  The  same 
remarks  apply  to  the  oxidation  of  pyrogallol  and  ferrous  oxalate. 

The  velocity  of  reaction  between  ferrous  sulphate  solutions  and 
oxygen  follows  Arrhenius'  law.  Copper  salts  act  as  positive  catalysts, 
dextrose  and  sulphuric  acid  as  negative  ones.  The  rate  of  oxidation 
of  dextrose  in  alkaline  solution  is  approximately  proportional  to  the 
cube-root  of  the  concentration  of  alkali ;  ferric  potassium  tartrate 
acts  as  an  accelerating  catalyst  up  to  a  certain  concentration. 

W.  O.  W. 

Velocity  of  Decomposition  of  Dissolved  Dithionic  Acid. 
Joseph  A,  Mullkr  {Bull.  Soc.  chim.,  1911,  [iv],9,  183 — 185). — It  has 
been  shown  previously  (Abstr.,  1910,  ii,  154)  that  iodine  acts  slowly  on 
sodium  dithionate  in  presence  of  acid,  in  accordance  with  the 
equation  NagS^Oo  -I- 1^  -H  SHgO  =  2NaHS04  +  2HI.  Investigation  of 
this  reaction  shows  that  it  is  unimolecular  in  type,  whence  it  must 
be  supposed  that  three  successive  reactions  occur :  (a)  liberation  of 
dithionic  acid,  (ft)  decomposition  of  the  latter  into  sulphurous  and 
sulphuric  acids,  (c)  action  of  iodine  on  sulphurous  acid.  The  time 
required  for  reactions  (a)  and  (c)  is  negligible  in  comparison  with  that 
required  for  (i),  so  that  the  velocity  of  (6)  only  is  measured.  At 
51 '3°  the  constant  of  velocity  of  decomposition  of  dithionic  acid 
is  0'00836,  under  the  conditions  of  these  experiments.         T.  A.  H. 

Catalysis  in  a  Homogeneous  System.  Joseph  A.  Muller 
{Bull.  Soc.  chim.,  1911,  [iv],  9,  185— 188).— Investigation  of  the 
influence  of  (a)  change  of  temperature  and  (b)  concentration  of  acid 
on  the  velocity  of  decomposition  of  dithionic  acid  by  iodine  (compare 
preceding  abstract)  shows  that  the  velocity  of  decomposition  increases 
(1)  with  increasing  concentration  of  acid,  and  (2)  with  rise  of  tempera- 
ture. Further,  investigation  of  the  .states  of  ionisation  of  acid 
solutions  of  the  same  strengths  and  at  the  same  temperatures  as 
those  used  in  these  experiments  shows  that  there  is  no  relationship 
between  the  concentration  of  hydrogen  or  chlorine  ions  and  the 
velocity  of  decomposition.  The  conclusion  is  drawn,  therefore,  that 
the  decomposition  is  due  to  the  action  of  the  non-ionised  acid.  The 
value  of  A  as  a  function  of  the  absolute  temperature  of  the  system  is 
approximately  given  by  the  equation:  ^  =  w(aT^- l)/(i^— 1),  where 
n  =  4-Gx  10-^2^  a  =  l-0023,  6=M458.  T.  A.  H. 

Kinetics  of  the  Transformation  of  Chloroalkylamines  into 
Heterocyclic  Compounds.  Herbert  FREU>DLicn  and  A.  Krestov- 
NiKOFF  {Zeitsch.  physikal.  Chem.,  1911,  76,  79 — 104).— The  rate  of 
transformation  of  S-chlorobutylamine  into  pyrrolidine  hydrochloride, 
C1-[CH^]4-NH2  — >  C4NH9,HC1,  and  of  cchloroamylamine  into  the 
isomeric  piperidine  hydrochloride,  CI'[CH2]5*NH.,  — y  CgNH^pHCl, 
has  been  investigated,  the  change  being  followed  by  titrating  the 
ionised  chlorine  with  silver  nitrate.  The  reactions  proceed  quantita- 
tively according  to  the  above  equations  in  alkaline  solution.  In 
acid  or  neutral  solution  no  change  occurs. 
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With  excess  of  alkali  the  reactions  are  unimolecular,  and  are  only 
^ry  slightly  accelerated  by  greatly  increasing   the  alkali   concentra- 
lon.     If  to  e-chloramylamine  hydrochloride  an  equivalent  of  alkali  is 
!ded,  the  reaction  proceeds  as  if  only  the  non-ionised  amine  is  under- 
Mng  change,  the  hydrochloric  acid  distributing  itself  between  amine 
id  piperidine  according  to  the  law  of  mass  action.     The  slower  change 
I'hen  ammonia  is  used  instead  of  alkali  can  be  interpreted  on  the 
ime  lines.     Neutral  salts  increase  the  rate  of  reaction  somewhat ; 
Icohol  retards  it.     The  temperature-coefficient  for  10°  between  0°  and 
r  is  3"9  for  the  amylamine,  3"6  for  the  butylamine.     The  rate  of 
)g  formation  is  about  seventy  times  faster  for  the  butylamine  than 
the  amylamine,    a  result   in    accordance  with    Baeyer's    tension 
leory. 

The  general  question  of  the  transformation  of  labile  bases  into  their 
jmerides  is  considered,  and  it  is  shown  that  when  the  base  in 
question  is  strong,  the  OH'-ion  concentration  of  the  base  added  should 
nave  a  considerable  influence,  and  the  reaction  must  be  bimolecular, 
whilst  for  weak  bases  the  OH'-ion  concentration  should  have  compara- 
tively little  influence,  and  the  reaction  must  therefore  be  unimolecular. 
This  is  in  entire  accord  with  the  results  of  previous  observers,  who 
have  used  strong  bases,  and  of  the  present  investigation,  as  the  amines 
in  question  are  weak  bases.  The  dissociation  constant  of  €-chloro- 
amylamine  at  0°  is  about  3-10-*.  G.  S. 

The  Development  of  the  Atomic  Theory.  II.  The  Various 
Accounts  of  the  Origin  of  Dalton's  Theory.  III.  Newton's 
Theory,  and  its  Influence  in  the  Eighteenth  Century.  Andrew 
N.  Melduum  (Mem.  Manchester  Phil.  Soc,  1911,  55,  No.  Ill,  1 — 12  ; 
No.  IV,  1—15).— Historical. 

Practical  Method  for  Preparing  Semi-permeable  Membranes, 
Applicable  to  the  Determination  of  Molecular  "Weights. 
Eugene  Fouard  (Compt.  rend.,  1911,  152,  519 — 521). — A  collodion 
cell,  prepared  according  to  the  method  of  Roux  and  Salimbeni,  is  tilled 
with  a  solution  of  tannic  acid  and  immersed  in  a  gelatin  solution. 
After  this  treatment  it  is  impermeable  to  dissolved  molecules,  but 
remains  pervious  to  water.  To  avoid  distension  of  the  fragile 
membrane  under  pressure,  it  is  deposited  on  a  cylinder  of  metallic 
gauze  terminating  in  metal  sockets,  one  of  which  is  fitted  with  a 
stopper  and  manometer.  Such  a  cell  is  superior  to  de  Vries'  apparatus, 
and  may  be  used  to  determine  molecular  weights  by  comparison  of 
isotonic  solutions.  The  pressure  indicated  by  the  manometer  with 
non-isotonic  solutions  is  always  lower  than  the  calculated  value,  van't 
Hoff's  constant  for  substances  of  known  molecular  weight  being  about 
20%  less  than  the  theoretical  number.  W.  O.  W. 

Universal  Chemical  Language.  Wilhelm  Ostwald  [Zeilsch. 
physikal.  Chem.,  1911,  76,  1 — 20). — The  author  makes  suggestions  for 
the  translation  of  chemical  literature  into  the  universal  language  Ido, 
a  modified  form  of  Esperanto.      The  most  suitable  equivalents  in  Ido 
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for     the    names    of    the    elements   and    of    inorganic   and    orgauic 
compounds  are  discussed  in  detail.  G.  S. 

Modified  Boltwood  Pump.  Allan  F.  Odell  (/.  Amer.  Chem. 
Soc,  1911,  33,  56). — A  diagram  is  given  of  a  modification  of 
Boltwood's  automatic  Sprengel  pump  (Abstr.,  1897,  ii,  205),  which 
is  just  as  efficient  as  the  larger  forms,  although  occupying  only  one- 
third  of  the  space,  and  requiring  only  100  grams  of  mercury  for 
successful  working. 

In  the  manufactured  forms  of  the  Boltwood  pump,  the  internal 
diameter  of  the  dropping  tube  often  deviates  considerably  from  that 
prescribed  (2"5  mm.).  It  has  been  observed  that  low  vacua  cannot  be 
obtained  with  tubes  slightly  wider  than  2*5  mm.,  whilst  tubes  of 
smaller  diameter  than  2  mm.  work  very  slowly.  E.  G. 

New  Gas  Wash-bottles.  Fkitz  Friedrichs  {Zeitsch.  anal.  Chem., 
1911,  50,  175 — 176). — The  gas  inlet  tube  of  the  apparatus  is  expanded 
into  a  screw-like  form  nearly  touching  the  sides  of  the  cylindrical 
containing  vessel,  so  that  there  is  formed  a  spiral  channel  about 
125  cm.  long,  through  which  the  gas  bubbles  have  to  pass.  Four 
different  forms  of  this  wash-bottle  are  described  and  figured. 

L.  DE  K. 

Simple  Device  for  Use  in  Fitting  Up  a  Series  of  Absorption 
Flasks,  etc.  Hans  Reckleben  {Chem.  Zeit.,  1911,  35,279). — The 
device  consists  of  a  wooden  lath  or  rod  and  a  number  of  short  lengths 
of  wire;  the  absorption  flasks,  wash-bottles,  or  U -tubes  used  for 
purifying  gases  are  bound  to  the  lath  by  means  of  the  wires,  a  couple 
of  turns  of  the  wire  being  sufficient  for  the  purpose.  The  lath  may 
be  fixed  in  a  clamp-stand  so  that  the  series  of  fl.asks,  etc.,  attached  to 
it  can  be  arranged  at  any  desired  height.  W.  P.  S. 

The  EflQciency  of  Calcium  Bromide,  Zinc  Bromide,  and  Zinc 
Chloride  as  Drying  Agents.  Gregory  P.  Baxter  and  B.  D.  Warren 
{J.  Amer.  Chevi.  iSoc,  1911,  33,  340 — 344). — Since  hydrogen  chloride 
cannot  be  dried  with  phosphoric  oxide,  owing  to  the  formation  of 
volatile  phosphorus  compounds,  it  is  probable  that  this  will  also  be 
the  case  with  hydrogen  bromide.  It  is  therefore  necessary  to 
investigate  the  action  of  various  anhydrous  bromides  as  drying  agents. 

The  method  used  was  as  follows  :  A  measured  amount  of  moist  air 
was  passed  through  a  tube  containing  a  layer  of  crushed  fused  bromide, 
and  then  through  a  weighed  phosphoric  oxide  tube.  From  the  gain  in 
weight  of  the  latter  and  known  volume  of  air  passed  over  the  bromide, 
the  pressure  of  the  aqueous  vapour  in  the  air  which  was  in  equilibrium 
with  the  fused  bromide  could  be  determined. 

Similar  experiments  were  made  with  zinc  chloride  in  order  to  com- 
pare it  with  sulphuric  acid  and  calcium  chloride  as  a  drying  agent  for 
hydrogen  chloride. 

As  shown  in  the  following  tables,  the  first  hydrate  of  zinc  bromide 
has  an  aqueous  vapour  pressure  six  times  as  great  as  that  of  calcium 
bromide  at  llie  ordinary  temperature,  so  that  calcium  bromide  is  a  much 
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itter  drying  agent  than  zinc  bromide.  Zinc  chloride  is  less  well 
lited  for  drying  hydrogen  chloride  than  sulphuric  acid,  but  more  so 
lan  calcium  chloride. 

Vapour  pressures,  in  mm.  of  mercury,  of  the  lower  hydrates  of  : 
0°.  25°.  50°. 

0aBi2 0-09  018  0-19 

ZnBra     0-28  1-16  6-34 

ZnClj     —  0-85  2-19 

The  weights,  in  grams,  of  residual  water  in  one  litre  of  gas  dried  at 
)°  by  these  salts  and  by  calcium  chloride  and  sulphuric  acid  are  : 
Iciura  bromide,  0*0002  ;  zinc  bromide,  O'OOll  ;  zinc  chloride,  0  0008  ; 
Ucium  chloride,  0-0021  ;  sulphuric  acid,  0-000003.  T.  S.  P. 

Dehydration  of  Substances  by  means  of  Ether.  Vladimir 
Stanek  {Zeitsch.  Zuckerind.  Bohm,  1911,  35,  311 — -315). — The  substance 
to  be  dehydrated,  which  should  be  insoluble  in  ether,  is  spread,  in  as 
fine  a  state  of  division  as  possible,  on  a  gauze  sheet,  which  is  immersed 
in  ether  in  a  large  closed  vessel  with  a  capacity  of  2 — 3  litres.  The 
gauze  rests  on  a  wire  basket,  filled  with  sticks  of  sodium  hydroxide, 
'which  is  supported  by  a  porcelain  dish  resting  on  the  bottom  of  the 
Vessel.  The  ether  dissolves  water  from  the  substance,  becoming  denser 
thereby  and  sinking,  so  that  it  comes  in  contact  with  the  sodium 
hydroxide  and  is  dehydrated  again.  Circulation  is  continuous,  and  as 
the  sodium  hydroxide  dissolves,  the  lye  falls  to  the  bottom  of  the 
vessel;  52  grams  of  mashed  beet  containing  78%  of  water  were 
dehydrated  by  this  means  in  twenty-four  to  thirty-six  hours.  When 
the  substance  is  partly  soluble  in  ether,  it  is  preferable  to  use  an 
apparatus  in  which  ether  distilled  from  a  flask  is  condensed,  rises 
through  sticks  of  sodium  hydroxide  to  dehydrate  it,  and  then  flows 
down  over  the  substance  back  to  the  distillation  flask.  E.  F.  A. 

Q-ood  Substitute  for  the  Platinum  Triangle.  Raymond  C. 
Benner  {J.  Amer.  Chem.  Soc,  1911,  33,  189—190). — Wire  composed 
of  an  alloy  of  nickel  and  chromium  is  recommended  as  a  substitute 
for  platinum  for  making  triangles.  The  alloy  is  specially  adapted  for 
the  purpose  owing  to  its  resistance  to  oxidation  at  high  temperatures, 
and  to  its  being  unaffected  by  the  ordinary  fumes  of  the  laboratory. 
Platinum  crucibles  placed  on  such  triangles  were  ignited  side  by  side 
with  others  on  platinum  or  pipe-clay  triangles,  and  all  the  crucibles 
showed  the  same  loss  of  weight.  E.  G. 

Laboratory  Muffle  Furnace,  M.  Emmanuel  Pozzi-Escot  {Bull. 
A8$oc.  chim.  Sucr.  Dist.,  1911,  28,  501 — 502). — A  small  muffle  furnace 
made  of  sheet  metal  is  supported  on  the  tube  of  a  single  Bunsen 
burner.  The  arrangement  gives  temperatures  up  to  400°,  and  is 
suitable  for  determining  ash  in  plants,  etc.  R.  J.  C. 

Lecture  Experiment  for  Demonstrating  Chemical  Lumin* 
escence.  Arnold  Heczko  (C/iem.  Zeit.,  1911,  36,  199.) — A  very 
distinct  green  luminescence  is  produced  when  moist  air  is  allowed  to 
come  in  contact  with  a  solution  of  magnesium  phenyl  bromide  in 
anhydrous  ether.     The  latter  solution  is  most  conveniently  contained 
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in  a  round-bottomed  stoppered  flask,  and  the  luminescence  may  be 
caused  to  appear  by  removing  the  stopper  and  breathing  into  the  flask ; 
when  the  solution  comOvS  into  contact  with  the  moist  side  of  the  flask, 
a  green  light  is  produced,  which  fades  away  after  a  time.  It  may  be 
reproduced  by  the  introduction  of  a  further  quantity  of  moist  air. 
Magnesium  phenyl  iodide  exhibits  a  similar,  but  less  intense, 
luminesceuce,  W.  P.  S. 

Lecture  Apparatus.  [Action  of  Acids  on  Pure  and  Impure 
Zinc]  Feitz  Caspaki  {Chem.  Zeit.,  1911,  35,  183), — The  apparatus 
described  is  intended  for  use  in  demonstrating  the  fact  that  dilute  acids 
attack  pure  zinc  but  slightly,  if  at  all,  whilst  zinc  containing  traces  of 
other  metals  is  readily  attacked.  It  consists  of  a  U  tube,  one  limb  of 
which  is  shorter  than  the  other ;  a  tap  is  placed  on  the  shorter  limb 
at  about  one-half  its  height,  and  the  whole  tube  except  the  portion 
above  the  tap  is  filled  with  dilute  sulphuric  acid.  A  rod  of  pure  zinc, 
one  end  of  which  has  been  immersed  in  a  solution  of  copper  sulphate, 
is  placed  in  the  shorter  limb  of  the  tube  above  the  tap,  the  end  of  the 
rod  coated  with  copper  being  uppermost.  When  the  tap  is  opened 
slightly,  the  acid  comes  into  contact  with  the  zinc,  but  no  evolution  of 
hydrogen  takes  place  until  the  acid  rises  sufficiently  high  to  reach  the 
end  of  the  rod  which  is  coated  with  copper ;  hydrogen  is  then  evolved 
rapidly.  W.  P.  S. 


Inorganic    Chemistry. 


Dehydration  of  Salts.  P.  E.  Lecoq  de  Boisbaudran  (Compt.  rend. 
1911,  152,  356 — 358). — The  author  takes  exception  to  a  statement  of 
Rosenstiehl  to  the  effect  that  no  salts  lose  only  IHgO,  except  those 
which  contain  only  1  raol.  Earlier  observations  are  cited  (Gompt.  rend., 
1867,  64,  1249  ;  65,  111  ;  Ann.  Ghim.  Phys.,  1869,  [iv],  18). 

W.  0.  w. 

Polymerised  Water  and  Water  of  Crystallisation.  Auguste 
EosENSTiEHL  (Comjf><.  rend.,  1911,  152,  598—601). — The  observations  of 
Lecoq  de  Boisbaudran  (preceding  abstract)  are  not  incompatible  with 
the  author's  conclusions,  since  the  latter  refer  to  the  elimination  or 
fixation  of  several  molecules  of  water,  whereas  the  experiments  of  the 
former  observer  showed  the  influence  of  isomorphism  on  the  addition 
or  removal  of  one  molecule  only. 

A  statistical  study  of  one  hundred  and  seventy-nine  salts  containing 
water  of  crystallisation  appears  to  show  that  the  water  may  be  present  as 
HgO,  or  as  the  groups  (H^0)2  and  (1120)3,  or  else  as  a  mixture  of  the  two 
latter.  Thus  salts  containing  4,  7,  and  10  molecules  behave  on  partial 
dehydration  as  if  the  water  was  combined  as  1-1-3,  1  -f  6,  and 
1  -h  9  molecules  respectively.     The  complex  {H^O)^  is  the  one  of  most 
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frequent  occurrence.     On  dehydrating  salts,  such  groups  may  be  split 
off  without  themselves  undergoing  disruption.  W.  O.  W. 
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Determination  of  the  Ratio  between  Chlorine  and  Bromine 

nd  Sodium.  Jacob  S.  Goldbaum  {J.  Amer.  Chem.  Soc,  1911,  33, 
35 — 50). — This  investigation  was  undertaken  primarily  as  a  test  of  the 
applicability  of  electrolytic  methods  to  work  demanding  extreme 
accuracy  rather  than  with  the  object  of  revising  the  atomic  weights  of 
chlorine  and  bromine. 

Experiments  were  carried  out  in  which  aqueous  solutions  of  sodium 
chloride  and  sodium  bromide  respectively  were  electrolysed  with  a 
rotating,  silver-plated  platinum  gauze  anode  and  a  mercury  cathode. 
The  halogen  combines  with  the  silver,  and  the  increase  in  the  weight  of 
the  anode  thus  represents  the  amount  of  halogen  in  the  salt,  corrections 
being  made  by  means  of  the  nephelometer  tor  the  quantity  of  silver 
halide  dissolved  in  the  liquid  in  the  inner  ciip.      A  JuU  description  is 

iven  of  the  mode  of  preparing  the  anode,  and  the  methods  of  purifying 

he  materials  and  conducting  the  experiments. 
The  average  of  the  results  of  a  preliminary  series  of  eight  experi- 

ents  with  sodium  chloride  gave  the  atomic  weight  of  chlorine 
35-456  ±0-0037  (Na  =  23-00),  whilst  that  of  a  final  series  of  eleven 
experiments  gave  the  value  35-462  +  0-0005,  or  a  value  for  the  atomic 
weight  of  sodium  22-997  ±0-0003  (CI  =  35-458). 

The  average  of  the  results  of  eight  experiments  with  sodium  bromide 
gave  the  atomic  weight  of  bromine  79-927  ±0-0014  (Na  =  23-00),  or  of 
sodium,  22-998  ±  0-0003  (Br  =  79-920).  E.  G. 

Solubility  of  Oxygen  in  Sea-Water.  George  C.  Whipple  and 
Melville  C.  Whipple  (./.  Jmer.  Cliem.  Soc,  1911,  33,  362—365). 
— The  authors  were  engaged  in  determining  the  solubility  of  dissolved 
oxygen  in  sea- water  of  known  chlorine  content  at  temperatures  of  O'', 
10°,  20°,  and  30°  when  Fox's  paper  on  the  same  subject  was  published 
(Abstr.,  1910,  ii,  29).  As  far  as  they  had  gone  their  results  are  in 
agreement  with  those  of  Fox.  For  convenience  of  reference  they  have 
re-oalcvilated  Fox's  results  in  terms  of  the  solubility  of  oxygen  in  parts 
per  million  of  sea-water  exposed  to  an  atmosphere  containing  20-9%  of 
oxygen.  T.  S.  P. 

The  Nature  of  the  Uppermost  Layers  of  the  Atmosphere. 
Alfred  Wegener  {Physikal.  Zeitsch.,  1911,  12,  170—178). — A 
theoretical  paper  in  which  various  geophysical  phenomena  attributed 
to  the  influence  of  the  earth's  atmosphere  are  examined,  and  from 
which  conclusions  are  drawn  relative  to  the  constitution  of  the 
gaseous  envelope.  According  to  these,  there  is  a  comparatively 
sudden  change  in  the  character  of  the  envelope  at  a  height  of  about 
70  kilometres,  and  a  further  similar  change  at  about  200  kilometres. 
The  chief  constituent  of  the  outermost  layer  is  a  gas  lighter  than 
hydrogen,  to  which  the  name  geocoronium  is  given.  The  spectrum  of 
this  gas  is  supposed  to  be  responsible  for  the  polar  light  line  at  557  yu-/x. 
By  making  certain  assumptions,  the  percentages  of  nitrogen,  oxygen, 
argon,  helium,   hydrogen,  and   geocoronium  at  different  heights  are 
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calculated.  These  show  that  hydrogen  is  the  chief  constituent  of  the 
atmosphere  in  the  intermediate  layer  between  70  and  200  kilometres, 

H.  M.  D. 

A   Simple   Hydrogen   Sulphide   Generator.     J.   T.   D.  Hinds 

{J.  Amer.  Chem.  Soc,  1911,  33,  384 — 385). — The  apparatus  consists 
essentially  of  a  cylindrical  vessel  containing  the  ferrous  sulphide,  the 
bottom  of  which  ends  in  a  goose-neck  tube.  The  top  of  the  vessel  is 
fitted  with  a  tap-funnel  for  containing  the  acid,  and  a  tube  with  a 
stopcock  for  the  delivery  of  the  hydrogen  sulphide.  The  goose-neck 
tube  is  of  such  dimensions  that  a  sufficient  head  of  pressure  is 
maintained  for  the  delivery  of  the  gas  for  ordinary  purposes. 

The  apparatus  possesses  the  advantages  that  if  the  acid  is  added 
drop  by  drop  and  not  in  large  excess,  it  will  be  practically  exhausted 
before  it  passes  out  through  the  goose-neck,  and  when  the  stopcock  is 
closed  the  pressure  of  the  hydrogen  sulphide  generated  automatically 
expels  the  waste  acid.  T.  S.  P. 

Chemistry  of  the  Lead  Chamber  Process.  Fritz  Raschig 
{J.  Soc.  Chem.  Ind.,  1911,  30,  1G6— 172.  Compare  Abstr.,  1905, 
ii,  700).^ — A  resum6  of  our  present  knowledge  of  the  chemistry  of  the 
lead  chamber  process  for  the  manufacture  of  sulphuric  acid.  Some  of 
the  conclusions  drawn  are:  (1)  Nitrosulphonic  acid  (uitrosyl  sulphate) 
cannot  be  an  intermediate  product  in  the  chamber  process,  as  it  is 
completely  destroyed  by  sulphuric  acid  concentrations  such  as  those 
present  in  the  chamber  and  Glover  tower.  (2)  Nitrosisulphonic  acid, 
HgNSOg,  is  probably  the  true  intermediate  product ;  this  is  formed  by 
the  reaction  of  sulphur  dioxide  with  nitrous  acid,  2HN02  +  S02  = 
HgNSOg  +  NO,  and  decomposes  into  sulphuric  acid  and  nitric  oxide. 

The  relations  between  nitrosisulphonic  acid,  nitrilosulphonic  acid, 
hydroxylamino-mono-  and  -di-sulphonic  acids,  nitrososulphonic  acid 
and  their  oxidation  products  are  discussed.  The  conclusion  is  drawn 
that  a  purple  or  blue  colour  is  due  to  the  presence  of  a  quadrivalent 
nitrogen  atom,  and  hence  the  nitrosisulphonic  acid  should  contain 
quadrivalent  nitrogen.  As  this  acid  appears  to  be  formed  by  the 
oxidation  of  hydroxylaminosulphonic  acid,  and  on  further  oxidation 
yields  nitrosulphonic  acid,  the  formula  0IN(0H)*S03H  is  suggested. 
The  reaction  between  nitrous  acid  and  sulphur  dioxide  leads  to  the 
formation  of  nitrososulphonic  acid,  OIN'SOgH,  and  this  with  a  further 
quantity  of  nitrous  acid  yields  nitric  oxide  and  nitrosisulphonic  acid, 
which  dissociates  into  nitric  oxide  and  sulphuric  acid. 

The  purple  acid  sometimes  formed  in  the  Gay-Lussac  tower  ia 
regarded  as  nitrosisulphonic  acid,  and  as  it  continually  undergoes  decom- 
position, yielding  nitric  oxide,  its  formation  produces  appreciable  loss 
of  nitre.  This  loss  can  be  avoided  by  allowing  the  nitric  aci<l, 
which  is  usually  supplied  to  the  Glover  towei-,  to  trickle  down  the 
Gay-Lussac  tower,  when  it  oxidises  the  nitrosi-acid  to  nitro.sulphonic 
acid  and  loss  of  nitric  oxide  is  avoided. 

The  nitrous  oxide  which  is  met  with  in  the  exit  gases  from  the 
leaden  chambers  (Inglis,  J.  ,Soc.  Chem.  hid.y  1904,25,  149)  is  probably 
due  to  the  reaction  of  the  nitrososulphonic  acid  with  water  instead  of 
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fith  uiLrous  acid.  The  formation  of  this  oxide  is  got  over  by  blowing 
lilute  sulphuric  acid  instead  of  water  into  the  leaden  chambers. 
fHydroxylaraine  and  ammonia  may  also  be  formed  in  the  chamber,  and 
ithuse  with  nitrous  acid  would  yield  nitrous  oxide  and  nitrogen. 
{When  excess  of  nitrous  acid  is  absent,  ammonia  can  be  detected  in  the 
chamber  acid.  J.  J.  S. 

Theory  of  the  Lead  Chamber  Process.     O.  Wentzki  {Zeitsch. 

angew.  Chem.,   1911,24,392—400.     Compare  ibid,   1910,  23,   1707; 

Lunge  and   Berl,   Abstr.,    1906,  ii,  438;    Manchot,  Abstr.,   1910,  ii, 

1055).— Mainly  a  reply  to  lUschig  and  Berl  {ibid.,  1910,  23,  2241  ; 

compare  also  preceding  abstract).     Raschig's  blue  nitrosisulphonic  acid 

,    ,       ^    .N-0-SO„H        ,  .  ,     .         ,  ,  ,      .        . , 

regarded  as  0<^  '        q-^x  u'  ^"^  ''s  termed  nitrosylous  suiphuric  acid. 

The  objection  is  raised  that  Raschig's  acid  should  be  a  feeble  acid, 
rhereas  it  is  capable  of  displacing  sulphuric  acid  from  copper  sulphate, 
laschig  considers  that  nascent  hydrogen  combines  with  the  nitro- 
kulphonic  to  form  nitrosisulphonic  acid,  whereas  no  hydrogen  is  formed 
iy  the  action  of  mercury  on  sulphuric  acid  ;  the  reduction  consists  in 
the  removal  of  oxygen  from  the  nitro-acid,  and  the  characteristic  deep 
)lue  copper  salt  is  represented  as  CuOj^NjSg  (compare  Manchot,  this 
Irol.,  ii,  107).  The  author  agrees  with  Kaschig  and  Berl  that 
Sulphurous  acid  does  not  reduce  the  blue  copper  compound. 

The  view  that  nitrosisulphonic  acid  is  an  important  intermediate 
fcroduct  in  the  leaden  chamber  process  is  not  accepted.  The  formation 
n  this  compound  under  the  conditions  prevailing  in  the  chambers  is 
jnsidered  impossible,  and  nitrogen  peroxide  is  considered  to  be  the 
lost  probable  catalyst. 
Sulphuric  acid  of  50°  B  contains  its  oxides  of  nitrogen  in  the  form  of 
Free  oxides  (NgOg),  and  only  with  stronger  acid,  for  example,  53 — 60°  B, 
is  nitrosulphonic  acid  (nitrosylsulphuric  acid)  formed,  and  it  is  only 
nitro-acids  of  the  higher  concentrations  which  give  a  blue  colour  with 
sulphurous  acid.  With  more  concentrated  acids,  for  example,  88%, 
the  nitrosulphonic  acid  does  not  appear  to  be  reduced  by  sulphur 
dioxide. 

The  existence  of  nitrososulphonic  acid  is  questioned,  J.  J.  S. 

Hydroxynitrosylsulphuric  Acid.  Eyebardo  Scandola  {Chem. 
Zentr.,  1910,  ii,  543.  Reprint  from  Bol.  Soc.  med.-chirurg,,  Pavia,  1910, 
1 1  pp.). — The  acid,  OH'I^IO'SOgH,  termed  hydroxynitrosylsulphuric  acid, 
described  by  Lunge,  Freuiy,Raschig,  and  others  as  nitrosylsulphuric  acid 
[nitrosisulphonic  acid],  is  also  obtained  by  the  careful  decomposition  of 
sulphuric  acid,  solutions  of  alkyl  nitrates  or  nitrites,  best  when 
concentrated  sulphuric  acid  is  mixed  with  a  few  drops  of  nitric  acid 
and  some  drops  of  the  alcohol,  and  then  added  to  a  cold  concentrated 
solution  of  copper  sulphate,  the  mixture  being  heated.  Methyl,  ethyl, 
propyl,  wobutyl,  and  isoamyl  alcohols  give  positive  reactions ;  octyl 
alcohol  gives  an  uncertain  reaction,  but  at  a  higher  temperature  a  blue 
coloration  is  formed,  whilst  cetyl  alcohol  does  not  react.  isoPropyl 
and  «ec.-butyl  alcohols  both  give  the  reaction,  but  menthyl  alcohol 
forms  a  resin.     ^rf.-Butyl  and  tert  -amyl  alcohols  react  easily  at  the 
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ordinary  temperature  without  the  formation  of  blue  compound.^,  which 
seem  to  appear  on  heating  the  alcohols  with  amyl  alcohol  at  140  —  150°. 

Glycerol,  mannitol,  erythritol,  and  many  carbohydrates  give  the 
reaction ;  allyl  alcohol  forms  only  a  brown  resin.  Lactic,  malic,  and 
tartaric  acids  react  easily,  citric  acid  with  difficulty,  whilst  benzyl  and 
cinnamyl  alcohols  become  resinous.  Nitro-ethane  and  -butane  give  a 
positive,  nitromethane  a  negative,  result ;  in  the  same  way  n  trobenzene, 
nitrotoluene,  and  trinitrophenol  do  not  react. 

The  ethers  behave  like  the  alcohols  ;  of  the  aldehydes  only  form- 
aldehyde gives  the  reaction  ;  others  become  resinous  without  turning 
blue.  Chloral  neither  gets  resinous  nor  gives  the  reaction  ;  acetone 
immediately  gives  a  brown  resin  ;  the  results  were  negative  in  the 
case  of  benzfildehyde  and  salicylaldehyde,  also  with  formic,  acetic,  oxalic, 
benzoic,  and  cinnamic  acids,  but  positive  with  the  esters  of  the  acids. 
Carbamide  and  uric  acid  give  no  reaction  ;  phenol  gives  a  reddish-brown 
to  a  bluish-green  coloration,  which  is  a  different  from  the  lustrous  colour 
of  copper  hydroxynitrosylsulphonate.  Anisic  acid  gives  the  reaction. 
The  mechanism  of  the  formation  of  nitrosisulphonic  acid  by  the  decom- 
position of  alkylnitrates  and  nitrites  can  be  explained  by  a  reaction 
between  the  ester  and  the  acid  which  leads  to  the  formation  of  alkyl 
sulphuric  acids,  which  form  addition  or  condensation  products  of  nitric 
acid  with  the  sulphouic  acid.  N.  C. 

The  Action  of  Sulphur  Dioxide  on  Ammonia.  Fritz 
Ephraim  and  Henryk  Piotrowski  {Ber.,  1911,  44,  379 — 386. 
Compare  Divers  and  Ogawa,  Trans.,  1901,  79,  1102). — Depending  on 
the  conditions  of  experiment,  three  different  compounds  are  formed  by 
the  interaction  of  sulphur  dioxide  and  ammonia.  With  excess  of 
.sulphur  dioxide,  amidosulphinic  acid,  NHg'SOgH,  is  always 
formed,  but  with  excess  of  ammonia,  either  white  ammonium  amido- 
.sulphite,  NHg'SOo'NH^,  is  obtained,  or  a  red  compound  (Abstr., 
1900,  ii,  271)  of  the  same  percentage  composition  as  the  amidosulphite, 
but  with  double  the  molecular  weight,  2S02,4NH3.  This  red  com- 
pound is  triammonium  imidodisuljjhmale,  'i!ill^'l!i'.{iiO^''iiiH^)2  ;  it  must 
contain  four  nitrogen  atoms,  since  one  quarter  of  the  nitrogen  is 
differently  linked  from  the  other  throe  quarters.  This  is  sliown  by  the 
preparation  of  a  silver  salt,  AgN*(S02Ag)2,  which  is  also  red  in  colour, 
such  coloured  salts  being  often  obtained  when  metals  are  directly 
combined  with  nitrogen. 

•  The  above  explanation  of  the  reactions  between  ammonia  and 
sulphur  dioxide  has  been  arrived  at  chiefly  from  a  study  of  the 
reactions  between  thionyl  chloride  and  ammonia.  When  thionyl 
chloride  is  added  drop  by  drop  to  liquid  ammonia,  the  liquid  assumes 
the  eame  intense  red  colour  as  that  possessed  by  the  product  formed 
from  sulphur  dioxide  and  excess  of  ammonia.  On  evaporation,  a 
cinnabar-red  residue  is  left,  contaminated  with  ammonium  chloride  and 
other  products.  On  digestion  with  absolute  alcohol  at  .-  5°,  a  deep  red 
solution  is  obtained,  which,  on  evaporation  in  a  vacuum,  gives  a  residue 
consisting  of  amorphous,  red  flakes,  easily  soluble  in  water,  and  mixed 
with  a  small  quantity  of  stable,  golden-yellow  crystals  (not  enough  to 
anklyse  completely),  which  are  only  slightly  soluble  in.  water.     Th^ 
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red  flakes  consist  of  the  above  -  mentioned  triammoniutn  imidosul- 
phinate  (no  analyses  are  given),  which  gradually  decomposes  with 
loss  of  colour.  The  freshly  prepared  aqueous  solution,  when  added  to 
ammoniacal  silver  nitrate,  gives  a  purple-red  precipitate  of  the  silver 
salt,  ^gNI(S02Ag),  which  was  analysed.  The  same  silver  salt  can  be 
obtained  from  the  red  product  from  the  interaction  of  sulphur  dioxide 
and  ammonia.     It  is  not  very  stable,  gradually  lo-ing  nitrogen. 

The  reactions  taking  place  are:  2S()Cl2  + 7NH3  =  4NH^C1  + 
HNI(SO"NH2)2-  This  diamide  is  readily  hydrolysed  by  water,  giving 
NH(S02*NH4)2,  from  which  the  silver  salt  is  obtained  by  precipitation. 
The, solution  of  the  diamide  in  liquid  ammonia  is  red,  probably  con- 
taining the  compound  NH^NI(SO'NH2)2 ;  although  not  stated  in  the 
text  there  is  presumably  enough  water  in  the  liquid  ammonia  to 
convert  this  amide  into  the  above-mentioned  triammonium  imidosul- 
i^binate  on  evaporation,  . 

IKln  the  preparation  of  imidodisulphinic  acid  by  Divers  and  Ogawa 

IKx;.     cH.),     a    by-product    was    obtained     having     the     composition 

[■t^HjoOioSg,      Its  formula  and  properties  are  readily  explained  by  the 

constrtution:     S02H-[NH'SO]3-NH-S02H     (compare     Abstr.,     1909, 

ii,  994). 

An  investigation  of  the  precipitate  obtained  by  the  interaction  of 
Uer  nitrate  and  amidosulphinic  acid  led  to  no  sati>factory  results. 

T.  S.  P. 

f  Act  ion  of  Sulphur  and  of  Compounds  Containing  Sulphur 
Hydrazine.  Fimz  Epiiraim  and  Hknryk  Piotkowski  {Ber., 
1911,  44,  386  —  394). — When  sulphur  dioxide  is  .-lowly  passed  into  a 
cooled  solution  of  hydrazine  in  absolute  alcohol,  a  white,  crystalline 
precipitate  of  the  hydrazine  salt  of  hydrazinedisulphinic  acid  is  pro- 
duced, namely,  N2H2(S02"N2H5)2.  It  sinters  at  50°,  and  then  gives  a 
cloudy  liquid  which  at  70 — 80°  decomposes  with  evolution  of  gas. 
The  aqueous  solution  is  weakly  acid,  smelling  slightly  of  sulphur 
dioxide,  and  gives  precipitates  with  solutions  of  barium,  calcium,  lend, 
and  silver  salts,  sulphur  dioxide  being  evolved  at  the  same  time.     The 

barium  salt  has  the  composition  Ba<^  '  ^   ^^Ba,  the   hydrogens  of 

the  hydrazine  residue  being  replaced  by  metal  as  well  as  those  in  the 
sulphinic  radicle.  The  salt  gradually  decomposes  with  loss  of  nitrogen. 
The  silver  salt  could  not  be  obtained  pure. 

Sulphur  readily  dissolves  both  in  hydrazine  and  hydrazine  hydrate, 
giving  a  dark  brown  solution,  which  on  pouring  into  water  deposits 
sulphur.  At  the  ordinary  temperature  anhydrous  hydrazine  dissolves 
about  60%  of  its  weight  of  sulphur.  After  a  short  time  a  reaction 
occurs  according  to  the  equation:  N2H4-f- 2S  =  N2 -f- 2H2S,  nitrogen 
being  evolved  and  an  unstable  hydrazine  hydrosulphide  remaining  in 
solution.     This  equation  was  supported  by  quantitative  measurements. 

Hydrogen  sulphide  readily  dissolves  in  hydrazine  hydrate,  but  no 
solid  is  obtained.  With  anhydrous  hydrazine,  however,  a  crystalline 
compound  is  obtained  in  the  form  of  long  needles.  More  hydrogen 
sulphide  is  absorbed  that  corresponds  with  the  formula  2N2H4,H2S, 
but  not  enough  for  the  formula  N2H4,H2S.     It  is  probable  that  the 
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latter  compound  is  formed,  and  by  surrounding  part  of  the  hydrazine 
prevents  further  absorption  of  hydrogen  sulphide.  The  compound 
readily  loses  hydrogen  sulphide  on  exposure  to  the  atmosphere,  becom- 
ing liquid  because  of  the  liberation  of  hydrazine.  Its  vapour  tension 
was  determined  approximately  and  found  to  be  760  mm.  at  about  35°. 

Sulphur  trioxide  is  immediately  reduced  by  hydrazine  under  all 
conditions,  sulphur  sesquioxide,  S2O3,  being  formed. 

The  behaviour  of  hydrazine  towards  thionyl  chloride  depends  on  the 
concentration  of  its  solution.  With  a  concentrated  solution  of 
hydrazine,  sulphur  is  produced,  which  then  reacts  with  the  excess 
of  hydrazine  in  the  way  mentioned  above.  In  dilute  solution  an 
hydrazide  of  sulphurous  acid  is  probably  formed,  but  so  far  the 
authors  have  not  been  able  to  isolate  it.  T.  S.  P. 

Nitrosulphamide  and  Sulphohydrazide.  Fritz  Ephraim  and 
Eduard  Lasocki  {Ber.,  1911,  44,  395 — 403). — Sulphamide  (Abstr., 
1910,  ii,  198)  readily  dissolves  in  cold  concentrated  nitric  acid 
(D  =  1'48)  without  being  decomposed  or  nitrated.  Nitration  takes 
place  immediately,  however,  if  concentrated  sulphuric  acid  is  added  to 
the  solution,  the  nitro-compound  thus  formed  precipitating  in  the 
solid  form.  It  is  necessary  to  avoid  any  rise  in  temperature  during 
the  reaction  and  to  work  with  small  quantities  only,  since  the  nitro- 
sulphamide formed  very  readily  decomposes  with  explosive  violence 
when  present  in  large  quantity.  When  dry,  it  is  much  more  stable  than 
when  moist.  As  so  prepared,  it  is  fairly  pure,  and  it  may  be  further 
purified  from  ether.  When  heated  carefully,  it  decomposes  quietly  at 
95 — 96°,  but  ordinarily  it  decomposes  with  a  slight  puff,  but  without 
detonation,  white  vapours  being  evolved.  The  composition  corresponds 
with  the  formula  NHg'SOa'NH'NOg,  and  this  formula  is  further 
confirmed  by  analysis  of  the  silver  salt,  NHAg'SOj'NAg'NOj,,  which 
is  obtained  as  a  flocculent,  white  precipitate  when  silver  nitrate  is 
added  to  the  aqueous  solution  of  the  nitrosulphamide,  and  then 
ammonia  until  the  precipitate  no  longer  increases  in  volume. 

Hydrogen  is  evolved  when  zinc  dust  is  added  to  the  aqueous  solution 
of  nitrosulphamide,  the  zinc  salt  being  formed.  If  the  solution  is 
then  acidified  with  sulphuric  acid,  complete  reduction  to  hydrazine- 
sulphonaviide,  NH2*S02'NH'NH2,  occurs.  The  reaction  does  not 
stop  at  this  point,  but  proceeds  further  with  the  formation  of  aoaino- 
sulphonic  acid  and  hydrazinesulphonic  acid,  or  their  zinc  salts.  The 
zinc  salt  of  the  latter  is  much  more  soluble  in  alcohol  than  that  of  the 
former  compound,  but  the  quantity  of  substance  obtained  was  too 
small  to  admit  of  complete  separation  and  identification. 

If  the  nitric  acid  solution  of  sulphamide  is  well  cooled  there  is 
at  times  a  deposition  of  a  white  substance  on  the  addition  of  the  first 
few  drops  of  sulphuric  acid.  In  contradistinction  to  nitrosulphamide 
this  substance  is  deliquescent,  and  cannot  be  dried  by  spreading 
on  a  porous  plate.     It  is  probably  a  salt  of  sulphamide  and  nitric  acid. 

Attempts  to  nitrate  amidosulphonic  acid,  NHg'SOgH,  were  un- 
successful, owing  to  its  insolubility  in  both  nitric  and  sulphuric  acids. 
The  methyl  ester,  NHg'SOg'OMe,  was  obtained  from  the  silver  salt  and 
methyl  iodide  in  the  form  of  microscopic  rhombohedra,  which  sinter  at 
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0°  and  have  m.  p.  about  198°  (decorap.).  The  ester  cannot  be 
trated,  but  by  treatment  with  liquid  ammonia,  sulphamide  can  be 
tained  from  it. 

Sulphuryl  chloride  reacts  with  hydrazinecarboxylic  acid,  or  prefer- 
ly  with  hydrazine  hydrazinecarboxylate  (Abstr.,  1905,  i,  28),  accord- 
g  to  the  equation  : 

'2CI2  +  2NH2-NH-C02H,N2H^  =  S02(NH-NH2)2  +  2N2H4,HC1  +  2CO2 
Iphohydrazide,  S02(NH'NH2)2,  being  formed.  The  hydrazine 
^drazinecarboxylate  is  suspended  in  light  petroleum  or  carbon 
brachloride,  and  the  sulphuryl  chloride  gradually  added,  the  mass 
itained  being  well  kneaded  in  order  for  the  reaction  to  become 
iplete.  It  was  not  found  possible  to  obtain  the  pure  sulpho- 
I'drazide,  owing  to  the  difficulty  of  separation  from  the  accompany- 
Ig  hydrazine  hydrochloride,  but  the  hydrazine  salt, 
S02[N(N2H,)-NH2]2, 
obtained  from  the  reaction  product  as  follows :  The  reaction 
jduct  was  dissolved  in  water,  and  the  solution  digested  at  50°  with 
Bshly  precipitated  and  washed  lead  hydroxide  for  several  hours.  The 
kspension  of  lead  hydroxide  is  alkaline  enough  to  prevent  the  decom- 
^ition  of  the  sulphohydrazide,  which  is  very  sensitive  towards  acids. 
I  evaporating  the  filtrate  in  a  vacuum  an  uncrystallisable  syrup  was 
btained,  which  proved  to  be  the  above-mentioned  hydrazine  salt, 
analysis  giving  the  required  ratio  of  S'l  for  the  nitrogen  and  sulphur. 
The  compound  is  stable  in  neutral  or  alkaline  solution,  but  readily 
decomposes  in  the  presence  of  acids.  It  gives  no  precipitate  with  the 
salts  of  the  heavy  metals,  except  mercury.  When  the  solution  is 
evaporated  with  lead  nitrate  (|  mol.)  a  syrupy  residue  is  left, 
from  which  hydrazine  nitrate  may  be  crystallised  out  by  in- 
oculation, leaving  an  oil  corresponding  with  the  formula  of  lead 
hydrazine  sulphohydrazide,  Pb[N(NH2)-S02-N(N2H5)-NH2]2.  A  crys- 
talline benzoyl  derivative,  sodium  dibenzoylsulphohydrazide,  ' 

S02(NNa-NHBz)2, 
was    obtained    by    the   action    of    benzoyl  chloride    on  the   alkaline 
solution  of  hydrazine  sulphohydrazide.  T.  S.  P. 

Sulphammonium  and  its  Relation  to  Nitrogen  Sulphide. 
Otto  Ruff  and  Leopold  Hecht  (Zeitsch.  anorg.  Chem.,  1911,  70, 
49—69.  Compare  Ruff  and  Geisel,  Abstr.,  1905,  ii,  699).— The 
freezing-point  curve  of  solutions  of  sulphur  in  liquid  ammonia  has 
been  determined.  The  curve  falls  from  the  freezing  point  of  ammonia, 
-  77-34:°,  to  a  eutectic  point  at  -  79-7°  and  16-3%  S  ;  it  then  rises  to 
a  maximum  at  -  78-3°  and  24%  S,  corresponding  with  the  compound 
S(NH3)(.,  and  falls  to  —  84*6°  at  the  composition  corresponding  with 
S^NHg)^,  the  existence  of  this  compound  being  indicated  by  the 
solubility  curve.  Both  compounds  are  associated,  at  least  to  double 
molecules,  in  solution.  Moissan's  sulphammonium,  S(NH3)2,  is  not 
present  in  such  solutions. 

An  examination  of  the  absorption  of  light  of  six  different  wave- 
lengths by  solutions  of  hydrogen  sulphide  and  nitrogen  sulphide  in 
liquid  ammonia  shows  that  several  compounds  must  exist.  The 
results  are  complicated,  and  it  is  not  yet  possible  to  fix  the  formulae 
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of  these  compounds.  Only  dilute  solutions  can  be  used  on  account  of 
their  high  absorbing  power.  The  apparatus  used  for  their  preparation 
and  examination  is  described.  C.  H.  D. 

The  Preparation  of  Pure  Hyposulphites  and  the  System 
Hyposulphite- Water.  Kakl  Jellinek  {Zeitsch  anorg.  Chem  ,  1911, 
70,  93 — 134). — The  preparation  and  analysis  of  hyposulphites  must 
be  conducted  in  absence  of  air.  Purified  carbon  dioxide  or  nitrogen 
is  used,  with  water  previously  distilled  in  a  stream  of  nitrogen.  An 
apparatus  in  which  the  analytical  operations  are  conducted  is 
described  in  detail.  The  titration  is  carried  out  by  adding  an  excess 
of  amnioniacal  copper  sulphate,  and  titrating  back  with  a  standard 
solution  of  sodium  hyposulphite,  using  indigotin  as  an  indicator.  The 
presence  of  sulphites  is  without  influence.  Sulphates  are  estimated 
by  precipitation  after  boiling  with  hydrochloric  acid  and  removing 
separated  sulphur,  and  thiosulphates  by  oxidation  with  iodine,  when 
sulphites  and  hyposulphites  are  converted  into  sulphates  and  thio- 
sulphate  into  tetrathionate.  The  latter  is  estimated  by  reduction 
with  alumioium  and  hydrochloric  acid,  followed  by  addition  of  iodine 
and  titration  with  thiosulphate  :  NajS^Og  +  6A1  +  20HC1  =  2NaCl  + 
3AI2CI6  +  6H2O  +  4H2S  ;  4H2S  +  8I  =  8HI  +  4S.  Sulphites  may  be 
estimated  by  difference,  after  oxidising  the  whole  of  the  sulphur  by 
means  of  ammoniacal  hydrogen  peroxide  and  precipitating  as  barium 
sulphate,  or  directly.  For  this  purpose,  the  solution  is  oxidised  with 
an  excess  of  ammoniacal  copper  solution,  the  cuprous  salt  re-converted, 
into  cupric  salt  by  exposure  to  air,  and  then  treated  with  mercuric 
chloride  and  hydrochloric  acid,  when  thiosulphates  are  decomposed 
according  to  the  equation  :  NajS^Og  +  HgCJ^  +  HgO  =  NagSO^  +  HgS  + 
2HC1,  whilist  sulphur  dioxide  is  evolved  from  the  sulphite,  and  is 
absorbed  in  bulbs  containing  iodine  and  estimated  in  the  u.sual 
manner. 

Sodium  hyposulphite  is  purified  by  salting  out  with  sodium  chloride, 
the  qunntity  added  being  such  that  precipitation  is  instantaneous. 
The  salt,  Na2S204,2H20,  is  unstable,  and  must  be  dehydrated.  The 
best  results  are  obtained  by  adding  solid  salt  to  a  concentrated 
solution  of  the  commercial  hyposulphite,  filtering  by  means  of  a 
vacuum  filter,  and  pressing,  the  residue  until  as  much  mother  liquor  as 
possible  is  removed.  It  is  then  several  times  stirred  with  saturated 
salt  solution  and  filtered,  finally  leaving  a  paste  of  the  hydrate.  This 
is  stirred,  and  the  temperature  is  gradually  raised.  Dehydration 
takes  place  at  60°.  If  the  mass  is  too  dry,  partial  decomposition 
takes  place.  After  filtering  rapidly,  the  crystals  are  washed 
successively  with  hot  50%  alcohol  and  hot  and  cold  absolute  alcohol. 
Dehydiation  by  means  of  alcohol  is  not  successful.  The  anhydrous 
salt,  dried  at  60°  in  a  vacuum,  remains  stable  for  months. 

Freezing-point  determinations  with  the  purified  salt  show  that  the 
eutectic  point  of  its  aqueous  solutions  lies  at  -  4-58°  and  19  0  grams 
Na^SgO^  per  100  grams  water  (1-93  molecular  %  NajSgO^).  Tlie 
freezing-point  measurements  confirm  the  formula  Na2S204. 

The  hydrated  salt  is  best  prepared  by  cooling  the  concentrated 
solution,  and  then  forms  glassy  prisms,  up  to  1'5  cm.  in  length.     Th^, 
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ibility  curve  has  been  determined  up  to  and  slightly  beyond  the 
isilion  point,  anhydrous  salt  ^  hydrate,  which  lies  at  52°  and  28 
Jecular  %  NagSgO^.  C.  H.  D. 

ew  Anhydrous  Selenites.  R.  L.  Espil  (Compt.  rend.,  1911, 
,  378 — 380). — Anhydrous  selenites  can  be  prepared  in  the 
rphous  state  by  passing  the  vapour  of  selenium  oxide  over  a 
,ted  metallic  oxide,  or  by  heating  the  oxides  togetlier  in  a  sealed 
iube.  By  using  excess  of  selenium  oxide  in  the  latter  uiethod 
rystalline  selenites  are  obtained.  Copper  selenitc,  CuSeOg,  forms 
treen  rods.  The  nickel  salt  is  yellow,  and  the  cobalt  salt  crystallises 
la  long,  violet  prisms.  Cericselenite  is  an  insoluble,  yellow  powder.  The 
jelenites  of  praseodymium,  lanthanum,  and  samarium  are  colourless, 
^'hilst  the  neodymium  salt  is  rose-coloured;  the  solubility  of  these 
ubstances  in  aqueous  selenious  acid  furnishes  a  method  lor  separating 
he  metals  from  cerium  and  thorium. 

Thorium  oxide  is  uiichanged  by  boiling  with  selenious  acid,  whilst 
lierium  oxide,  under  these  conditions,  readily  forms  the  selenite.  As 
<lie  latter  is  easily  decoaj  posed  by  heat,  this  reaction  may  be  used  to 
stimate  the  two  metals  in  mixtures  of  their  oxides.  W.  O.  W. 

The  Action  of  Metallic  Sodium  on  Hydrazine  Hydrate. 
KvERARDO  ScANDOLA  (Cheiii.  Zentr.,  1910,  ii,  544;  Eeprinfc  from 
UoU.  Soc.  nifd.-cliirurg.,  Pavia,  1910^  8  pp.)- — '^y  the  action  of 
odium  on  hydrazine  hydrate,  Lobry  de  Bruyn  {liec.  trav.  chim.,  1896, 
|15,  174)  obtained  a  crystalline  substance  to  whicli  he  assigned  the 
lormula  NgH^'ONa,  ammonia  and  hydrogen  being  evolved.  Under 
somewhat  different  conditions,  hydrazine  hydrate  was  added,  drop  by 
drop,  to  fine  granulated  sodium  suspended  in  ether,  the  mixture  being 
jheated  for  some  time  on  a  water-bath  in  a  reflux  apparatus.  In  this 
fway  a  white  substance  was  obtained,  which  exploded  by  simply  drying 
it  in  air,  but  on  leaving  it  longer  in  contact  with  the  ether  it  lost 
this  property.  It  decomposes  at  58°,  and  burns  on  platinum  foil  with 
a  slight  explosion.  The  solution  reduces  ammoniacal  silver  nitrate 
and  Fehling's  solution.  The  gases  which  are  given  off  in  the  reaction 
are  ammonia  and  hydrogen.  The  dry  white  compound  which  has 
Wn  suspended  longer  in  ether  liquefies,  and  shows  no  action  with 
ammoniacal  silver  nitrate.   Contrary  lo  the  view  of  l.obry  de  Bruyn,  the 

substance    is    regarded    as    having    the     formula       I      ..^NNa       or 

NNa. 

■Jr„  p>NH  ;  in  accordance  with  its  cyclic  nature,  it  easily  decompuses. 

N.  C. 

Two  New  Methods  for  the  Preparation  of  Hydrogen 
Borides.  Josef  Hoffmann  {Ghem.  Zeit.,  1911,  35,  265).— When 
ordinary  commercial  iron  boride  is  dissolved  in  dilute  sulphuric  acid  a 
gas  is  evolved  consisting  of  a  mixture  of  boron  hydride  and  hydrogen. 
An  undissolved  residue  remains,  which  contains  solid  hydrogen 
borides;  on  heating,  a  mixture  of  hydrogen  and  boron  liydride  is 
(evolved. 
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Similar  results  are  obtained  with  manganese  boride. 
Borides   prepared  by  Goldschmidt's  method    always  coutain   some 
solid  hydrogen  boride.  '-f-  S,  P. 

Chlorobromides  and  Chloroiodides  of  Silicon.  Adolphe 
Bhssok  and  L.  Fouknier  {Compt.  rend.,  1911,  152,603 — 605.  Cora- 
pare  this  vol.,  ii,  38). — Silicon  chlorobromides  can  be  obtained  by  the 
action  of  hydrogen  and  bromine  on  silicon  tetrachloride  under  the 
influence  of  the  silent  electric  discharge.  The  compounds  SiCIBrg, 
SiClaBrg,  SiCljBr  can  readily  be  isolated  by  fractionating  the  product. 
The  dibroraide  is  the  chief  constituent  of  the  mixture,  and  when  this 
is  submitted  in  the  presence  of  hydrogen  to  the  further  action  of  the 
discharge,  it  undergoes  decomposition  in  accordance  with  the  equation 
2SiCl2Br2  =  SiCl.jBr  +  SiClBr3.  If  a  mixture  of  the  three  chloro- 
bromides is  treated  in  the  ^ame  way,  derivatives  of  the  type  SigX^ 
appear  to  be  formed,  but  their  separation  has  not  been  satisfactorily 
accomplished. 

Chloroiodides  are  formed  under  the  same  conditions  as  chloro- 
bromides. W.  O.  W. 

The  Ratio  of  Argon  to  Nitrogen  in  Gases  from  Springs. 
B.  Waltek  {PInjsikat.  ZeAtsch.,  1911,  12,  178— 179).— The  data 
obtained  by  Moureu  and  by  Biquard  in  the  analysis  of  the  gases 
collected  from  twenty-eight  spring  waters  show  that,  whereas  the 
helium  content  varies  between  very  wide  limits,  the  proportion  of 
argon  varies  to  only  a  hmall  extent.  By  taking  the  ratio  of  argon  to 
nitrogen,  it  is  foubd  that  this  varies  from  0  009  to  0  0183.  The 
approximate  constancy  of  the  ratio  indicates  that  the  argon  pn^sent  in 
the  spring  waters  has  been  derived  from  the  atmosphere.  On  the 
other  hand,  the  enormous  variations  in  the  helium  content  show  that 
it  is  mainly  derived  from  radio-active  constituents  of  the  particular 
geological  formations.  JJ.  M.  D. 

Lithiumimide.  Otto  Ruff  and  Hans  Goerges  {Ber,  1911,44, 
602 — 506).— Dafert  and  Miklauz  (this  vol.,  ii,  38)  have  obtained  a 
substance  which  they  designate  as  trilithium  ammoiiitm,  LigNH^. 
Its  properties  and  appearance,  however,  are  in  accordance  with  its 
being  a  mixture,  or  it  may  be  a  solid  solution,  of  1  mol.  lithiumauiide 
and  2  mols.  lithium  hydride.  It  is  formed  from  lithium  nitride  by 
the  addition  of  hydrogen  {loc.  cit.),  and,  according  to  the  pre.-ent 
authors,  the  reactions  which  take  place  are  as  follows  :  Lithiuniamide 
and  hydride  are  first  formed,  according  to  the  equation  :  LigN  +  2H2  = 
Iii]SH2  +  2ijiH.  The  resulting  mixture  of  amide  and  iiydride  at 
340 — 480°  gives  lithiumimide  and  ammonia,  from  the  decomposition 
of  the  amide,  and  the  ammonia  immediately  combines  with  the  iiydridt- , 
forming  iuiide  and  hydrogen,  so  that  the  total  reaction  is  given  by  the 
equation :  2LiNH2  +  4LiH  =  2Li2NH  -f  2LiH  +  2H2.  This  explanation 
is  supported  by  the  fact  that  lithiumamide  does  decompose  into  the  imide 
and  ammonia  at  240 — 450°,  and  that  at  a  slightly  higher  tempera- 
ture lithium  hydride  reacts  with  ammonia  with  the  formation  of 
lithiumamide. 
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Lithiuniamide,  LiNJTg'  '^^^  prepared  by  the  iuteraction  of  lithium 
and  liquid  ammonia  in  a  sealed  tube  at  the  ordinary  temperature  for 
two  weeks.  It  forms  white,  shining  crystals,  consisting  of  regular 
hexahedra  mixed  with  octahedra  and  tetrakishexahedra.  In  sealed 
tubes  it  has  m.  p.  373 — 375°,  and  may  be  sublimed  under  pressure  of 
ammonia,  D^''  M78. 

Lithiumimide,  LijlSTH,  was  obtained  by  heating  the  amide  in  a 
silver  dish  at  360°  until  most  of  the  ammonia  had  been  expnlled,  and 
finally  at  450°  It  forms  a  white,  partly  sintered  mass,  which  does 
not  melt  at  600°,  but  assumes  a  yellow  colour,  becoming  white  again 
on  cooling.  At  higher  temperatures  it  decomposes,  giving  the  blue 
lithium  ammouia  compound  and  a  white  powder,  probably  lithium 
nitride.     It  has  D^s  1-303.  T.  S.  P. 

Alloys  of  Silver  and  Cadmium.  G.  J.  Petrenko  and  A.  S. 
FedOrofk  {Zeitsch.  anorg.  Chem.,  1911,  70,  157 — 169). — In  the 
preparation  of  alloys  of  silver  and  cadmium,  silver  is  lost  by  volatilisa- 
tion as  well  as  cadmium,  so  that  it  is  necessary  to  analyse  each  alloy. 
The  freezing-point  curve  shows  that  six  types  of  crystals  are  formed, 
a,  /?,  y,  S.  €,  and  17,  all  of  which  are  solid  solutions,  the  principal  gap 
being  from  7  to  19%  Ag.  At  200°,  the  a  and  y  crystals  react  to  form 
the  compound  AgCd  on  cooling.  The  existence  of  the  compounds 
AgCd^  and  AgCdg  is  probable,  whilst  the  y-orystals  appear  to  contain 
a  compound,  AgjCdg.  Another  compound,  AggCd,  is  possible.  There 
is  no  eutectic  point,  the  freezing  point  of  cadmium  being  raised  by 
silver.  The  diagram  obt  lined  differs  from  that  of  Bruni  and  Quercigh 
(Abstr.,  1910,  ii,  953)  in  the  interval  from  19  to  100%  Ag,  these 
authors  having  observed  an  unbroken  series  of  solid  .solutions 
throughout  this  range.  C.  H.  D. 

Ternary  System  Silver-Tin-Lead.  Nicola  Pakravang  {Atti 
R.  Accad.  Lincei,  191 1,  [v],  20,  i,  170 — 172). — In  the  present  paper  the 
author  reproduces  and  discusses  the  diagram  obtained  by  the  thermal 
and  micrographic  study  of  the  above  ternary  system,  which  belongs  to 
the  same  type  as  the  system  copper-antimony-bismuth  previously 
investigated  (Parravano  and  Viviani,  Abstr.,  1910,  ii,  1068). 

R.  V.  S. 

Constitution  of  Photo-halides.  A.  P.  H.  Trivelli  {Chem.  Week- 
hlad,  1911,  8,  101—115.  Compare  Reinders,  this  vol.,  ii,  39).— The 
author  criticises  the  theory  that  the  photo-halides  are  absorption 
compounds  of  colloidal  silver  and  normal  halides.  He  considers  that 
they  are  sub-halides,  A.  J.  W. 

Decomposition  of  Silver  Nitrite  by  Heat.  Marcel  Oswald 
{Gompt.  rend.,  1911,  152,  381— 384).— Divers  (Trans.,  1871,  9,  85) 
and  Shimidzu  (Trans.,  1885,  47,  630)  have  shown  that  the  decom- 
position of  silver  nitrite  by  heat  proceeds  in  accordance  with  the 
equation  AgNOg  ==  Ag -H  NO,,  this  action  being  accompanied  by 
another:  Ag-t-N20^  =  AgNOg^- NO.  It  is  now  shown  that  a  second 
subsidiary  reaction  occurs,  represented  as  AgNO,  +  NOg  =  AgNOg  +  NO. 

W.  0.  W. 
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Normal  Barium  Orthothioarsenate,  BagAs.^Oj^.GHjO.  Emanuel 
Glatzel  {ZkUsc/i.  auory.  Chem.,  1911,70,  86—92). — Barium  orthothio- 
arsenate, BagASgOj,,  was  obtained  by  Berzelius  by  a  dry  process,  and 
in  a  hydrated  form  by  Nilson  from  barium  hydrogen  sulphide  and 
arsenic  pentasulphide,  being  regarded  by  the  latter  author  as  a  double 
ar^enate-arseni  t  e. 

Arsenic  penta«ulphide,  prepared  by  the  action  of  a  rapid  stream  of 
hydrogen  sulphide  in  excess  on  a  solution  of  arsenic  acid  and  hydro 
chloric  acid  (McCay,  Abstr.,  1902,  ii,  135),  reacts  with  a  freshly 
prepared  solution  of  barium  hydrogen  sulphide  according  to  the 
equation  :  3Ba(S H)2  +  ASgOg  =  Bag AsgOj,  +  3H2S.  After  evaporation, 
transparent,  pale  yellow  needles  of  BagAs^OgjeHjO  separate,  sometimes 
5 — 10  mm.  in  length,  Jt  is  partly  decomposed  by  water,  and  is 
darkened  by  heating,  burning  in  air,  C,  H,  D, 

Action  of  Potassium  Hydrogen  Carbonate  on  Magnesium 
Cbloride  and  on  Soluble  Magnesium  Salts  in  General, 
Nanty  {Compt.  rend.,  1911,  162,  605 — 607,  Compare  this  vol.,  ii, 
103).— On  mixing  aqueous  solutions  of  potassium  hydrogen  carbonate 
and  magnesium  chloride  at  the  ordinary  temperature,  a  precipitate  is 
formed  consisting  of  the  double  salt,  MgC03,KHC03,4H20,  or  of 
MgCOgjSHgO,  or  of  a  mixture  of  the  two.  The  composition  of  the 
precipitate  depends  solely  on  the  concentration  of  the  original  salts. 
The  limits  for  the  formation  of  each  substance  have  been  experimentally 
determined,  and  the  results  are  shown  graphically  by  Gibb's  method 
for  ternary  mixtures.  W.  O.  W. 

Zinc  Peroxide.  P.  Kazanecky  {J.  Riiss.  Phys.  Chem.  Soc,  1910, 
42,  1452 — 1458), — The  action  of  30%  hydrogen  peroxide  solution  on 
potassium,  sodium,  or  ammonium  zincoxide  results  in  the  formation  of 
a  white,  microcrystalline  precipitate,  which  is  found  to  consist  of  a 
zinc  peroxide,  ZnOq.HgO,  containing  an  admixture  of  zinc  carbonate, 
the  presence  of  the  latter  being  due  to  the  strong  alkalinity  of  the 
solution  in  which  the  reaction  takes  place.  When  the  peroxide  is 
heated,  explosive  evolution  of  oxygen  and  water  occurs  at  178°. 
When  treated  with  dilute  sulphuric  acid,  it  yields  hydrogen  peroxide, 
whilst,  with  concentrated  hydrochloric  acid,  chlorine  is  evolved.  The 
peroxide  must,  indeed,  be  regarded  as  consisting  of  three  molecules 
of  Zn02,  one  of  which  is  tlie  dioxide  corresponding  with  an  acid 
anhydride,  the  other  two  representing  true  zinc  peroxide : 

Zn<^,2Zn:0:0,3H20, 

The  three  molecules  form  a  salt-like  compound.  Those  zinc  peroxides 
which  have  been  described  previously  by  various  authors  consist  either 
of  mixtures  of  zinc  peroxide  and  oxide  or  of  compounds  of  the  two 
oxides,  T.  H,  P, 

Nature  of  the  Peroxides  of  Zinc,  Oreste  Carrasco  (GazzHta, 
1911,  41,  i,  16—20,  Compare  Abstr.,  1909,  ii,  808,  and  de  Forcrand, 
Abstr.,  1902,  ii,  606), — Pure  zinc  oxide  reacts  with  an  ethereal 
solution  of  hydrogen  peroxide,  yielding  under  all  conditions  (provided 
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that  sufficient  hydrogen  peroxide  is  present)  the  same  com- 
pound, which,  after  drying  at  60 — 70°  always  has  the  composition 
Znfij,2Il20.  The  substance  is  stable  at  70 — 80°  and  is  not  further 
oxidised  even  by  50%  ethereal  solutions  of  hydrogen  peroxide.  It 
is  unaffected  by  cold  water,  but,  when  heated  with  water  at  100°, 
it  loses  oxygen  and  the  compound  Zd305,H20,  is  formed,  which  is 
stable  even  under  those  conditions.  The  two  peroxides  are  reddish- 
yellow  powders,  which  explode  at  212 — 216°,  although  the  6rst- 
mentioned  compound  shows  signs  of  decomposition  at  about  150°.  It 
follows  that  these  two  substances  are  true  compounds,  of  which  higher 
hydrates  were  obtained  by  de  Forcrand.  They  are  hydrated  peroxides, 
not  additive  compounds  of  condensed  hydrates  of  zinc  oxide  with 
hydrogen  peroxide,  because  they  contain  less  water  molecules  than 
active  oxygen  atoms.  In  structure  they  differ  from  the  peroxides  of 
other  metals,  and  are  to  be  considered  as  perzincic  acids  of  the  follow- 
ing probable  constitutions  :  HO-Zn-0-0-Zn-0-0'Zn-0-0-Zn*OFI  and 
HO-Zn-0-O-Zn-O-O-Zn-OH.  R.  V.  S. 

The  Influence  of  Lime  on  the  Sulphur  Content  of  Roasted 
Blendes.  EuoKNfc  Puost  {Bull.  Soc.  cldni.  Belg.,  1911,  25, 
lu3  — 115). — It  is  generally  admitted  that  the  lime  contained  in  zinc 
blende  is  converted  into  sulphate .  during  the  roasting,  but  some 
metallurgists  have  maintained  that  during  the  operation  the  sulphate 
thus  formed  is  decomposed  for  the  most  part,  and  that  the  sulphate 
existing  in  the  roasted  blende  is  present  as  zinc  sulpijate.  The  latter 
view  is  contrary  to  what  would  be  expected  from  a  knowledge  of  the 
behaviour  of  the  sulphates  of  calcium  and  zinc  at  different  tem- 
peratures, but  it  is  impossible  to  disprove  it  by  analysis  of  the  roasted 
ore,  since  on  extraction  with  water  any  zinc  sulphate  which  may  be 
present  would  react  with  the  lime  forming  calcium  sulphate.  The 
author  has  therefore  carried  out  a  series  of  experiments  with  a  pure 
Trau.svaal  blende  containing  only  0*74%  of  lime. 

Two  experiments  were  generally  carried  out  side  by  side,  the  one 
consisting  of  roasting  the  pure  ore,  the  other  of  roasting  the  ore  mixed 
with  a  certain  proportion  of  pure  lime,  or  of  lime  mixed  with  known 
quantities  of  silica,  lead  oxide,  or  iron  oxide.  From  the  analyses  of  the 
resulting  products  conclusions  could  be  drawn  as  to  the  amount  of 
calcium  sulphate  present. 

In  the  first  set  of  experiments  the  roasting  was  done  in  a  muffle 
at  a  temperature  of  1025—1050°,  that  is,  100—250°  higher  than  the 
temperature  in  a  zinc  furnace.  The  results  show  that  at  least  71 — 85% 
of  the  lime  is  present  as  sulphate.  Similar  results  were  obtained  in  a 
second  series  of  experiments,  in  which  the  mixtures  were  heated  in  a 
Delplace  zinc  furnace. 

Attempts  to  find  a  method  for  analysing  a  mixture  of  lime  and  zinc 
sulphate  were  unsuccessful.  T.  S.  P. 

Zinc  Chromates.  Max  Groger  [Zeilsch.  anorg.  Chem.,  1911,  70, 
135 — 144). — By  shaking  zinc  oxide  with  chromic  acid  solution  in 
different  quantities  for  several  days  in  a  thermostat,  filtering  through 
asbestos    at    constant    temperature,    and     estimating    the    zinc    and 
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chromium  in  the  filtrate  and  in  the  precipitate,  the  nature  of  the 
phases  in  equilibrium  may  be  determined.  Chromic  acid  is  estimated 
iodometrically,  and  zinc  by  weighing  the  ignited  residue,  consisting 
of  CrgOg  and  ZnO,  Mixtures  rich  in  chromic  acid  lose  a  portion  of 
this  by  volatilisation,  and  it  is,  therefore,  necessary  to  add  a  weighed 
quantity  of  zinc  oxide  before  ignition. 

Whilst  the  composition  of  the  solution  varies  continuously,  that 
of  the  solid  phase  shows  discontinuities,  the  following  five  salts 
being  assumed  to  be  present:  iZnOjCrOg.SHgO  ;  3ZnO,Cr03,2H20 ; 
4ZnO,2Cr03,3H20;  3Zn0,2CrO3,H20  ;  ZaO,Cr03,H20.  All  of  these 
are  crystalline  except  the  fourth.  The  solutions  contain  zinc 
dichromate  together  with  some  zinc  monochromate. 

The  monochromate,  ZnO,CrOg,H20,  does  not  lose  its  water  at  125°. 
It  has  not  been  found  possible  to  convert  it  iuto  the  anhydrous 
insoluble  salt  (Schulze,  Abstr.,  1896,  ii,  24;  Briggs,  Abstr.,  1908, 
ii,  113).  C.  H.  D. 

Double  Salts  of  Lead  Fluoride  and  the  Other  Halides  of  the 
Same  Metal.  Carlo  Sandonnini  (^«<i  E.  Accad.  Lincei,  1911,  [v], 
20,  i,  172 — 176). — The  present  paper  deals  with  the  thermal  study  of 
the  system  PbCl2-PbF2.  The  melting  points  of  the  four  lead  halides 
employed  in  the  work  were  determined  from  their  cooling  curves  with 
the  aid  of  a  platinum  platinum-rhodium  thermoelement,  and  were  found 
to  be  :  lead  fluoride,  824°;  lead  chloride,  495°  ;  lead  bromide,  366°  ;  lead 
iodide,  400°.  This  last  value  differs  from  those  of  previous  investi- 
gators. The  thermal  diagram  of  the  system  PbCl2-PbF2  exhibits 
the  following  facts.  From  the  m.  p.  of  the  pure  chloride  the  curve 
descends  to  an  eutectic  point  at  454°  the  concentration  being  about 
10  mol.  %  of  fluoride.  It  then  rises  to  a  maximum  at  601°  which 
corresponds  to  50  mol.  %  of  fluoride,  and  it  afterwards  descends  again 
to  another  eutectic  point  at  554°  (composition  75  mol.  %  of  fluoride). 
When  the  concentration  of  fluoride  is  further  raised,  the  curve  rises 
slowly  to  570°  (composition  80  mol.  %),  where  an  evident  pause  occurs. 
Finally,  the  curve  ascends  rapidly  to  the  m.  p.  of  pure  fluoride.  The 
existence  of  a  compound,  PbClg.PbFg,  melting  without  decomposition  is 
thus  established,  whilst  the  pause  at  570°  shows  the  existence  of 
a  compound,  PbCl2,4PbF2,  which  decomposes  on  fusion,         R.  V.  S. 

Oxidation  of  Lead  Oxide  in  Presence  of  Light  and  Air. 
Geoiig  Kassner  (Arch.  Fharm.,  1911,  249,  22— 30).— In  a  previous 
paper  (Abstr.,  1904,  ii,  124)  the  author  stated  that  dry  lead 
monoxide  underwent  oxidation  on  exposure  to  light  and  dry  air.  On 
repeating  this  experiment  with  well  dried  lead  monoxide  sealed  in  a 
glass  tube  with  air  kept  dry  by  means  of  phosphoric  oxide,  no 
oxidation  of  the  lead  monoxide  took  place  even  after  seven  years' 
exposure  to  sunlight.  The  oxidation  previously  noted  must  therefore 
have  been  occasioned  by  the  presence  of  a  trace  of  moisture,  which 
probably  facilitated  indirect  autoxidation.  It  is  suggested  that  in 
presence  of  a  trace  of  moisture,  lead  hydroxide  is  formed,  which  under 
the  influence  of  light  undergoes  dissociation,  whereon  a  molecule  of 
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oxygen  is  taken  up  by  the  liberated  lead  atom  or  the  water  which  is 
formed,  thus  giving  rise  directly  or  indirectly  to  lead  dioxide. 

T.  A.  H. 

Reactions  of  Mercurous  Chloride.  Walter  Herz  {Zeitsch. 
anorg.  Chem.,  1911,  70,  170—172.  Compare  Abstr.,  1910,  ii,  945).— 
The  reaction  Hg2Cl2  + 2KOHz:Hg2^  +  HgO  +  2KC1  has  been  studied. 
A  constant  is  found  for  the  ratio  k,  =  [K0H]/[KC1],  and  also  for  the 
constant  ^=  [Na2C03]/[NaCl]2  for  the  reaction  NgjClg  +  NagCOg  = 
HggCOg  +  2NaCl.  C.  H.  D. 

The  Hydrazinates  of  Some  Metallic  Salts.  II.  Hartwig 
Franzen  and  Hubert  L.  Lucking  {Zeitsch.  anorg.  Chem.,  1911,  70, 
145 — 156.  Compare  Franzen  and  Mayer,  Abstr.,  1909,  ii,  40). — The 
hydrazinate  of  mercuric  nitrate  (Hofmann  and  Marburg,  Abstr., 
1899,  i,  486)  is  exceptional  in  being  formed  in  acid  solution,  whilst 
most  hydrazinates  are  decomposed  by  very  dilute  acid.  It  may  be 
assumed  that  a  double  salt,  Hg(N03)2,N2HgN03,  is  first  formed, 
which  then  undergoes  hydrolysis,  the  insoluble  hydrazinate  being 
precipitated      Similar  compounds  have  now  been  prepared. 

Cobalt  iodide  dihydrazine,  Col2(N2H4)2,  from  cobalt  iodide  and 
hydrazine  iodide  or  hydrate,  forms  a  pink,  sparingly  soluble  powder ; 
the  nickel  compound,  Nil2(N2H4)2,  is  yellow. 

The  following  hydrazine  compounds  of  cyanides  have  been  obtained  : 
cadmium,  Cd(CN)2(N2H4)2 ;  zinc,  Zn(CN)2(N2H4)2;  silver,  AgCISr,N2H4  ; 
copper,  Cu(CN)2,N2H4  J  mercury,  Hg(CN}2'-^2^4  j  ''^ickel, 

Ni(CN)2,(N2H,)3. 
Cobalt  cyanide  forms  a  complex  compound,  (N^T1^)^Co(G^)q. 

The  chlorides  and  bromides  of  cobalt  and  nickel  do  not  yield 
hydrazinates,  but  double  salts:  CoBr2(N2H4,HBr)2,4H20  ; 

CoCl2(N2H„HCl)2,2H20; 
NiBr2(N2H4,HBr)2,4H20  ;    NiCl2(N2H4,HCl)3,H20.  C.  H.  D. 

Fractionation  of  the  Yttrium  Earths  by  means  of  the 
Succinates.  Raymond  C,  Benner  {J.  Amer.  Chem.  Soc,  1911,  33, 
50 — 56). — It  has  been  stated  by  Lenher  (Abstr.,  1908,  ii,  385)  that  a 
separation  of  the  earths  of  the  yttrium  group,  obtained  from  samarskite, 
can  be  effected  by  fractionally  precipitating  a  solution  of  the  nitrates 
with  sodium  succinate.  The  me^od  has  now  been  applied  to  yttrium 
earths  extracted  from  several  minerals  of  widely  different  character. 
The  results  show  that  a  satisfactory  separation  can  be  obtained, 
provided  that  the  concentration  of  the  earths  does  not  exceed  2 — 3%, 
by  adding  sodium  succinate  solution  drop  by  drop  to  a  nearly  neutral, 
boiling  solution  of  the  nitrates. 

Yttrium  succinate,  Yt2(C4H^04)3,2^H2^»  ^^  ^  white,  crystalline  salt, 
which  is  slightly  hygroscopic  and  is  soluble  in  boiling  water  to  the 
extent  of  0*1435  gram  per  litre.  F.  G 

The  Atomic  Weight  of  Needy mium.  I.  Analysis  of 
Neodymium  Chloride.  Gregory  P.  Baxter  and  Harold  Canning 
Chapin  {Zeitsch.  anwg.  Chem.,  1911,  70,  1 — 33;  /.  Amer.  Chem.  Soc, 
1911,   33,    1—28).— A    quantity   of    35    kilograms   of    neodymium 
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ammonium  nitrate  was  fractionally  crystallised  from  dilute  nitric  acid> 
samarium  being  removed  in  the  more  soluble  fractions  and  praseo- 
dymium in  the  less  soluble.  The  atomic  weights  of  the  last  fractions 
were  determined  by  titrating  the  oxalates  with  permanganate. 
Samarium  was  easily  eliminated,  praseodymium  only  with  great 
difficulty.  Crystallisation  from  concentrated  nitxic  acid  removed  all 
impurities  except  traces  of  praseodymium,  after  a  long  series  of 
fractionations.  The  absorption  spectra  of  the  purest  fractions  of 
neodymium  were  examined  and  tabulated. 

In  order  to  determine  the  atomic  weight,  the  neodymium  was 
precipitated  as  oxalate,  ignited  to  oxide,  and  dissolved  in  hydrochloric 
acid.  The  chloride  was  then  crystallised  three  times  and  precipitated 
by  hydrogen  chloride  at  0°,  dried  in  a  vacuum,  and  finally  heated  in 
hydrogen  chloride  just  below  its  melting  point.  It  was  then  converted 
into  silver  chloride  by  means  of  silver  niti-ate  prepared  from  pure  silver. 
A  small  correction  was  made  for  the  trace  of  moisture  retained  by  the 
neodymium  chloride. 

The  result  obtained  is  Nd  14427  for  Ag  107-88.  Neodymium 
chloride  has  Df  4-134.  0.  H.  D. 

Holmium.  Otto  Holmbeeg  (Arkiv.  Kem.  Min.  Geol,  1911,  4, 
No.  2,  1 — 8). — Twenty-nine  kilos,  of  finely  powdered  euxenite  were 
decomposed  in  small  portions  at  a  time  with  hot  concentrated 
sulphuric  acid,  the  excess  of  acid  being  finally  expelled.  After 
cooling,  the  resulting  mass  was  powdered  and  gradually  added  to  cold 
water,  whereby  the  ytterbium  earths,  oxides  of  cerium,  iron,  uranium, 
and  some  of  the  acid  oxides  were  dissolved.  The  solution  was 
completely  precipitated  with  ammonia,  the  washed  precipitate  dissolved 
in  concentrated  nitric  acid,  and  the  solution  heated  to  boiling  ;  the 
filtrate  from  the  precipitate  so  formed  was  precipitated  with  oxalic 
acid,  and  the  oxalate  collected  and  ignited.  The  resulting  oxide 
amounted  to  5-5  kilos.,  and  contained  the  holmium  present  in  the 
original  euxenite.  The  oxide  was  transformed  into  oxalate  and 
separated  into  two  fractions  by  repeated  treatment  with  a  hot 
saturated  solution  of  ammonium  oxalate,  the  oxalates  of  scandium, 
thorium,  and  of  the  ytterbium  earths  with  the  highest  atomic  weights 
being  much  more  soluble  than  the  oxalates  of  yttrium,  terbium,  etc. 
The  lesser  soluble  oxalates  gave  4773  grams  of  oxides,  and  were 
treated  for  holmium  as  follows  :  The  oxides  were  converted  into  the 
m-nitrobenzenesulphonates  (compare  Abstr.,  1907,  ii,  90)  and  sub- 
mitted to  a  long  series  of  fractional  crystallisations.  The  five  least 
soluble  fractions  consisted  of  a  mixture  of  yttrium,  erbium,  holmium, 
dysprosium,  terbium,  gadolinium,  europium,  and  samarium  ;  they  were 
converted  into  the  nitrates  and  fractionally  crystallised  in  the 
presence  of  bismuth  nitrate  (Bodman  and  Urbain's  method),  whereby 
gadolinium  is  eliminated.  The  fourteen  chief  fractions  consisted 
chiefly  of  holmium,  dysprosium,  terbium,  and  yttrium,  but  europium, 
samarium,  and  erbium  were  also  present.  The  holmium  in  these 
fractious  was  further  concentrated  by  the  ammonium  oxalate  method  ; 
the  nitrate  solution  of  the  three  most  soluble  fractions  (  =  14-2  grams) 
showed  a  strong  holmium  spectrum,   but  also   a   weak  erbium   and 
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dysprosium  spectrum.  The  oxide  was  yellow  in  colour,  showing 
the  presence  of  terbium,  and  the  atomic  weight  (  =  144)  indicated  a 
[considerable  content  of  yttrium.  It  was  converted  into  the  nitrate 
and  again  submitted  to  a  long  series  of  fractionations  (160),  and  the 
fractions  richest  in  holmium  submitted  to  spectral  examination  ;  they 
were  found  to  be  practically 'free  from  erbium,  but  contained  a  trace  of 
terbium,  a  small  quantity  of  dysprosium,  and  some  yttrium  (about 
19%),  the  atomic- weight  determination  giving  the  value  150. 

Eurther  experiments  are  being  made  to  separate  the  yttrium, 
depending  on  the  great  difference  in  basicity  between  this  element  and 
holmium.  Two  partial  precipitations  with  aniline  raised  the  atomic 
weight  from  150  to  156.  T.  S.  P, 

The  Ovifak  Iron,  a  Natural  Carbon  Steel.  Carl  Benedicks 
(Metallurgie,  1911,  8,  65 — 68). — The  mass  of  iron,  weighing  twenty- 
five  tons,  from  Ovifak  in  Greenland,  was  regarded  by  Nordenskiold  as 
a  meteorite,  but  has  been  considered  by  others  to  be  derived  from 
basalt  by  reduction.  A  micrographic  examination  has  now  been 
performed  in  order  to  decide  its  character. 

The  iron  is  principally  composed  of  pearlite  and  free  cementite, 
thus  resembling  a  high-carbon  steel.  Analysis  shows  1*64%  of 
carbon.  The  fine  grain  of  the  pearlite  shows  that  the  iron  must  have 
cooled  rapidly  from  700°.  Thus  the  slowly  cooled  meteoric  irons,  even 
when  containing  much  carbon,  do  not  exhibit  pearlite,  the  carbide 
having  completely  segregated. 

Portions  of  the  iron  contain  oxide,  arranged  in  a  lamellar  form 
alternating  with  cementite.  The  name  "  oxide-pearlite  "  is  proposed 
for  this  structure.  Its  arrangement  in  dendritic  forms  indicates  a 
primary  crystallisation  of  a  constituent  containing  both  oxide  and 
carbide,  which  would  only  be  possible  under  pressure.  Iron  sulphide 
(troilite)  is  present  in  the  usual  segregated  masses.  C.  H.  D. 

A  Revision  of  the  Atomic  Weight  of  Iron  III.  Gregory  P. 
Baxter,  Thorbergur  Thorvaldson,  and  Victor  Cobb  (J.  Amer. 
Chem.  Soc,  1911,  33,  319 — 337). — The  change  in  the  atomic  weight  of 
silver  from  107*93  to  107 '88  having  destroyed  the  agreement  between 
the  atomic  weights  of  iron  determined  by  the  reduction  of  ferric  oxide 
(Abstr.,  1900,  ii,  407)  and  analysis  of  ferrous  bromide  (Abstr.,  1904, 
ii,  177)  respectively,  it  has  been  found  necessary  to  redetermine  the 
atomic  weight  of  the  latter  metal. 

The  various  reagents  used,  such  as  [silver,  hydrobromic  acid,  nitric 
acid,  etc.,  were  purified  according  to  methods  previously  described. 
Three  different  samples  of  pure  iron  were  prepared.  Sample  A  was 
obtained  by  dissolving  a  pure  ribbon  iron  in  redistilled  nitric  acid,  and 
recrystallising  the  ferric  nitrate  three  times.  The  nitrate  was  dried 
and  partly  decomposed  by  heating  in  a  platinum  dish,  and  the 
resulting  mixture  of  oxide  and  basic  nitrate  reduced  to  metal  by  means 
of  ammonia.  Sample  B  was  pre  paired  from  another  pure  iron  by  con- 
version into  the  nitrate,  recrystallising  five  times,  converting  into  the 
oxide,  and  reducing  the  oxide  with  hydrogen.  Sample  C  was  obtained 
by  dissolving  iron  in  hydrochloric  acid  and  precipitating  tlie  insoluble 
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sulphides  with  hydrogen  sulphide.  The  filtrate  was  oxidised  with 
nitric  acid,  and  the  iron  precipitated  as  hydroxide  several  times  in 
order  to  remove  nickel  and  cobalt,  experiments  having  shown  that  this 
method  is  satisfactory  when  only  traces  of  these  latter  metals  are 
present.  The  ferric  hydroxide  was  dissolved  in  sulphuric  acid,  and  the 
ferric  sulphate  reduced  electrolytically  to  ferrous  sulphate,  using  a 
platinum  dish  as  the  cathode.  Iron  was  then  deposited  electrically 
from  the  ferrous  sulphate  so  obtained,  using  an  ammonium  oxalate 
electrolyte,  thus  removing  aluminium,  chromium,  alkali  metals,  and 
silica.     This  iron  was  then  treated  as  described  for  sample  B. 

Ferrous  bromide  was  made  by  dissolving  the  iron  in  freshly  distilled 
hydrobromic  acid  in  a  quartz  dish.  The  solution  so  obtained  was 
evaporated  to  crystallisation  either  in  a  large  desiccator  filled  with 
hydrogen  or  in  the  air,  any  ferric  bromide  thus  formed  being  removed 
by  the  subsequent  treatment.  The  ferrous  bromide  was  recrystallised 
several  times.  The  anhydrous  salt  was  prepared  by  fusion  in  a  current 
of  nitrogen  and  hydrogen  bromide  gases,  and  the  bromine  in  a  weighed 
quantity  of  the  bromide  precipitated  as  silver  bromide,  according  to 
the  method  used  in  similar  determinations  of  atomic  weight.  Before 
the  precipitation  was  carried  out,  however,  99%  of  the  ferrous  salt  was 
oxidised  to  the  ferric  condition  by  means  of  potassium  dichromate  and 
sulphuric  acid,  in  order  to  prevent  the  action  of  the  ferrous  salt  on  the 
silver  nitrate.  The  precipitated  silver  bromide  was  collected  and 
dried  at  170°,  allowance  being  made  for  any  remaining  in  solution  by 
measurements  with  the  nephelometer. 

As  a  result  of  twenty-one  determinations,  the  value  obtained  for  the 
atomic  weight  of  iron  is  55-838  (Ag  =  107'880).  T.  S.  P. 

A  Revision  of  the  Atomic  Weight  of  Iron.  IV.  The 
Atomic  Weight  of  Meteoric  Iron.  Gkegory  P.  Baxter  and 
TiroKBERGUK  TiriouvALDsoN  {J.  AvieT.  Chem.  Soc,  1911,  33,  337 — 340). 
—  In  order  to  ascertain  if  there  is  any  difference  between  terrestrial 
and  meteoric  iron,  the  atomic  weight  of  iron  contained  in  a  meteorite 
from  Oumpas,  Sonora,  Mexico,  has  been  determined. 

Some  of  the  meteorite  was  dissolved  in  hydrochloric  acid,  and  any 
precipitate  formed  by  passing  hydrogen  sulphide  into  the  acid  solution 
and  into  the  solution  after  neutralisation  with  ammonia  collected. 
The  filtrate  was  made  alkaline  with  ammonia,  and  saturated  with 
hydrogen  sulphide  until  there  was  no  further  precipitate  formed.  The 
collected  sulphides  were  treated  with  4%  hydrochloric  acid  to  dissolve 
the  iron,  leaving  the  greater  part  of  the  cobalt  and  nickel  sulphides 
undissolved.  This  process  was  repeated,  and  then  the  ferrous  chloride 
solution  was  oxidihed  with  nitric  acid  and  the  iron  precipitated  with 
ammonium  hydroxide  in  order  to  remove  the  nickel  and  cobalt.  The 
precipitate  was  again  dissolved  in  nitric  acid  and  the  iron  reprecipitated, 
this  process  being  repeated  nine  times  before  all  the  nickel  and  cobalt 
was  removed.  The  resulting  ferric  hydroxide  was  then  dissolved  in 
sulphuric  acid,  and  ferrous  bromide  prepared  as  described  in  the 
previous  abstract. 

Atomic-weight  determinations  with  the  ftrrous  bromide  thus 
obtained  gave  the  values  55-837  and  55  835  respectively,  as  the  means 
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in  two  series  of  experiments.  In  taking  these  means,  the  results 
where  98%  only  of  the  ferrous  salt  was  oxidised  with  dichromate  before 
addition  of  silver  nitrate  have  been  neglected,  since  they  give  slightly 
lower  values,  probably  because  of  the  action  of  the  unoxidised  ferrous 
salt  on  the  silver  precipitate. 

There  thus  seems  to  be  no  evidence  of  dissimilarity  between  this 
specimen  of  meteoric  iron  and  the  ordinary  metal.  T.  S.  P. 

Formation  of  Graphite  in  Iron  Alloys.  K.  A.  jERioMrN 
(Zeitsch.  Eleldrochem.,  1911,  17,  93 — 98). — A  discussion  of  Goerens' 
view  that  graphite  is  always  produced  by  the  decomposition  of 
cementite.  The  literature  of  the  subject  is  reviewed,  and  the  hypo- 
thesis found  to  be  in  accordance  with  existing  experimental  evidence. 

T.  E. 

The  Formation  of  Iron  Bisulphide  in  Solutions,  and  Some 
Reactions  of  Thionates.  Walter  Feld  {Zeitsch.  angew.  Ghem., 
1911,  24,  290 — 294). — The  formation  of  iron  disulphide  from  ferrous 
thiosulphate  and  hydrogen  sulphide  had  been  observed  in  1900  by 
Carpenter  and  Linder,  the  reaction  being  then  assumed  to  be  complete. 
In  cold  solutions,  however,  the  reaction  may  be  arrested  at  an  earlier 
stage. 

JFerrous  thiosulphate,  free  from  sodium  salts,  is  prepared  by  passing 
hydrogen  sulphide  into  a  cold  solution  of  ferrous  sulphate  and  sodium 
thiosulphate.  The  precipitate  of  ferrous  sulphide  and  sulphur  is 
collected,  washed  with  cold  boiled  water,  suspended  in  water,  and 
added  slowly  to  water  through  which  sulphur  dioxide,  diluted  with 
hydrogen,  is  passed,  the  mixture  of  gases  being  made  more  dilute  as 
the  operation  proceeds.  The  reactions  gccurring  are  :  (1)  2FeS  +  SSOg  = 
2FeS203  +  S;  (2)  FeS  +  SSOg  =  FeS^Og ;  (3)  FeS  +  380.^  =  FeSgO^  +  S. 
A  further  quantity  of  the  sulphide  is  then  added  to  remove  excess  of 
sulphur  dioxide,  the  polythionates  being  reduced  at  the  same  time  : 
(4)  FeS406  +  FeS  =  2FeS203  +  Sj  (5)  FeSgOo  +  FeS  =  2 FeSgOg. 

In  order  to  analyse  such  a  solution,  ammonium  chloride  is  added, 
and  the  solution  is  titrated,  first  with  iV710-iodine,  and  then  with 
iV/10-sodium  hydroxide,  using  methyl-oi'ange  as  indicator.  The 
quantity  of  alkali  required  gives  the  free  sulphur  dioxide,  and  one-half 
of  this  figure,  subtracted  from  the  quantity  of  iodine,  gives  the 
quantity  of  thiosulphate.  Polythionates  may  be  estimated  as  follows. 
The  solution  is  added  to  an  excess  of  cold  saturated  mercuric  chloride 
solation.     Polythionates  set  free  twice  as  much  acid  as  thiosulphates  : 

Na^SaOg  +  2HgClo  +  H2O  =  NaaSO^  +  HggCl^  +  2HC1  +  S ; 

Na._jS30g  +  2HgCl2  +  2Hf>  =  I^-a^^O^  +  Wg^QU  +  HgSO^  +  2HC1  +  S  ; 

NagS^Og  +  2HgOl2  +  2H  2O  =  NagSO,  +  HggClg  +  H2SO4  +  2HC1  +  2S. 

After  heating,  an  excess  of  ammonium  chloride  is  added,  and  the 
solution  is  titrated  with  sodium  hydroxide.  The  difference  between 
the  result  obtained  and  that  found  by  the  iodine  titration  gives  the 
polythionates. 

Polythionate,  if  present,  may  be  removed  by  hydrogen  sulphide, 
and,  after  removing  sulphur  by  filtration,  a  solution  of  ferrous  thio- 
sulphate is  obtained.     Ic  the  preparation  of  this  salt  from  barium 
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thiosulphate  and  ferrous  sulphate,  tetrathionate  is  always  obtained 
as  an  impurity,  owing  to  the  presence  of  ferric  sulphate.     0.  H.  D. 

The  Ferronitrosulphides  and  Their  Relation  to  the  Nitro- 
prussides.  III.  J.  O.  Rosenberg  (Arkiv.  Kem.  Min.  GeoL,  1911, 
4,  No.  3,  1 — 76). — The  author  brings  forward  various  objections  to 
the  constitutional  formulae  proposed  by  Bellucci  and  Cesaris  (Abstr., 
1908,  ii,  593)  and  others  for  the  ferronitrosulphides,  or  Roussin's 
salts.     Further  fresh  observations  are  recorded. 

In  a  former  communication  {Arkiv.  Kem.  Min.  Geol.,  2,  No.  1),  the 
preparation  of  a  dark  brown,  insoluble  compound  of  iron,  sulphur,  and 
nitric  oxide,  which  is  considered  to  be  the  parent  substance  of  Roussin's 
salts,  has  been  described.  To  this  compound  has  been  given  the  name 
feironitrososulphide.  Further  investigation  has  shown  that  this 
substance  is  best  prepared  by  the  addition  at  -  2°  of  an  iV/10-solution 
of  sodium  trisulphide  to  a  2/5iV^-solution  of  ferrous  chloride  saturated 
with  nitric  oxide  ;  sodium  disulphide  and  sodium  sulphide  do  not  give 
such  good  results  as  the  trisulphide. 

Ferronitrososulphide  can  only  be  preserved  under  water ;  even  in 
the  moist  condition  it  decomposes  on  exposure  to  the  air.  Under  the 
action  of  a  ^/25-solution  of  potassium  sulphide,  the  black  Roussin's 
salt  is  formed ;  the  red  salt  is  formed  primarily,  and  this  is  then  con- 
verted into  the  black  salt  by  the  excess  of  ferronitrososulphide.  With 
i^-potassium  sulphide  the  red  salt  is  formed,  and  is  stable  in  the 
presence  of  excess  of  the  alkali  sulphide.  Ferronitrososulphide  is  also 
decomposed  by  a  hot  normal  solution  of  potassium  hydroxide,  the  red 
Roussin  salt  being  formed,  together  with  ferric  hydroxide,  potassium 
thiosulphate,  and  evolution  of  nitrogen.  This  is  a  new  method  for  the 
preparation  of  the  red  salt. 

The  transformation  of  the  black  Roussin's  salt  into  the  red  salt 
under  the  influence  of  alkali  hydroxide,  and  the  reverse  transformation 
under  the  influence  of  carbon  dioxide,  dilute  acids,  or  ferrous  chloride, 
were  studied,  but  the  results  were  not  such  as  to  lead  to  a  definite 
rational  formula  for  these  compounds.  A  redetermination  of  the  water 
of  crystallisation  of  the  red  potassium  salt  gave  4HoO,  agreeing  with 
the  formula  Fe2(NO)4S2K2,4H20. 

Further  experiments  showed  that  when  ferronitrososulphide  is  acted 
on  by  a  solution  of  sodium  sulphide  in  such  a  way  that  the  time  of 
reaction  is  reduced  to  a  minimum,  a  solution  of  the  red  Roussin's  salt 
is  obtained,  sulphur  being  left  behind.  By  evaporation  in  a  vacuum, 
the  pure  red  salt  was  obtained  as  crystals. 

Analysis  of  the  ferronitrososulphide  was  attended  with  great 
difficulties,  and  the  results  depended  largely  on  the  method  of 
preparation  ;  they  point  to  the  formula  Fe(NO)2S3  or  Fe(NO)2S4. 

From  the  above  results  it  is  concluded  that  the  following  reactions 
take  place  in  the  formation  of  Roussin's  salts : 

(1)  FeCl2  +  2NO  =  ^}>F6<^^. 

(2)  0N>^^<Cl  +  ^^2S3  =  2NaCl  +  g^>Fe<^>S  (ferronitroso- 
sulphide). 
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(3)  The  formation  of  the  red  salt  from  the  ferronitrososulphide  ; 

2r^xT^Fe<ciP*S  +  Na„S=  i  +5S. 

ON^      ^S^  2       (0N)2Fe-SNa 

(Red  Roussin's  salt.) 

(4)  Change  from  the  red  salt  into  the  black  salt:  2Fe(NO)2Sg  + 
Fe2(NO)4S2Na2  +  HgO  =  Fe4(NO)7S3N"a  +  NaNOg  +  HgS  +  4S  -,  the 

(Black  salt. ) 
SNa  black  salt    having  the  annexed  constitu- 

NO-Fe-NO  ^^^^\         ,    -.         ,    , 

i-^cw  p'    <s  w    Q  17  isicw  relation  of  these  compounds  with 

(JNO)2fce*o*be*b'je(JNU)2       ^jjq  nitroprussides  is  reserved  for  a  future 
NO  communication. 

T.  S.  P. 

Complex  Molybdates  of  the  Rare  Earths.  Giuseppe  A. 
Barbieri  (Atti  R.  Accad.  Lincei,  1911,  [v],  20,  i,  18 — 21.  Compare 
Abstr.,  1908,  ii,  595). — The  ammonium  ceromolybdate  formerly 
described  in  not  monocliuic,  but  triclinic  [a  :  6  :  c  =  0'3523  : 1  :  0*3409  ; 
a=102°22',  /8  =  54°30',  y  =  103°4'].  The  ammonium  lanthanomolyb- 
date  also  mentioned  {loc.  cit.)  forms  crystals  which  show  holosym- 
metry  of  the  triclinic  system  [a  :  6  :c  =  0-3502  : 1  :  03416  ;  a=102°29', 
j8  =  54°18',  y  =  103°10'].  The  two  compounds  readily  form  mixed 
crystals.  The  following  salts  were  prepared  in  the  same  way  as  the 
foregoing,  and  belong  to  the  same  class  of  symmetry  : 

Ammo7iium  neodymomolyhdate,  (NH4)3NdIV[o7024,12H20 ;  triclinic 
[a  :  6  :  c  =  0-3492  :  1  :'  0-3385  ;  a  =  102°15',  /?  =  54°8',  y  =  103°29']. 

Ammonium  praseodymomolyhdate,  (NH4)3PrMo7024,12Il20,  forms  a 
microcrystalline  powder  ;  triclinic  [a  :  h  :  c  =  0"3514  : 1  :  0'34:61  ; 
a  =  102°ll',  /8  =  54°15',  y=103°44'30"]. 

Ammonium  samaromolyhdate,  (NH4)3SmMo7024,12H20,  ;  triclinic 
[a:6:c  =  0-3611  :1  : 03330;  a  =  54°45',  ^  =  54°45',  y=  102°36'30"]. 

The  crystallographic  measurements  are  by  E.  Billows.       B.  V.  S. 

Vanadium  Chlorides.  Otto  Ruff  and  Herbert  Lickfett  {Ber., 
1911,  44,  506 — 521). — Of  the  various  vanadium  chlorides,  the  easiest 
to  prepare  is  the  vanadyl  trichloride,  VOCl,.  In  addition  to  the 
various  methods  which  have  hitherto  been  used  for  its  preparation,  the 
authors  give  the  following  three  methods :  (1)  Chlorine  is  passed  over 
vanadium  pentoxide  heated  to  a  dull  red  heat ;  oxygen  is  evolved,  and 
the  yield  of  vanadyl  trichloride,  which  is  thus  obtained  pure,  is 
quantitative.  (2)  A  mixture  of  vanadium  pentoxide  and  sulphur  is 
chlorinated  at  the  ordinary  temperature ;  the  reaction  takes  place 
vigorously,  with  marked  development  of  heat.  (3)  Vanadium  tri- 
chloride when  heated  in  a  current  of  oxygen  is  converted  quantitatively 
into  the  vanadyl  trichloride. 

Vanadium  tetrachloride,  VCl^,  is  readily  obtained  by  the  action  of 
chlorine  on  finely-powdered  vanadium  carbide.  The  reaction  com- 
mences at  the  ordinary  temperature.  It  is  best  prepared,  however,  by 
heating  vanadium  trichloride  in  a  stream  of  chlorine. 
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Vanadium  trichloride,  VClg,  is  most  easily  obtained  from  vanadyl 
trichloride  or  vanadium  tetrachloride,  or  from  a  mixture  of  both,  by 
heating  with  sulphur  under  reflux,  and  then  distilling  off  the  excess  of 
sulphur  from  the  trichloride  in  a  stream  of  nitrogen.  This  method  is 
quicker  and  better  than  those  hitherto  used. 

On  heating  vanadium  trichloride  in  a  current  of  nitrogen  to  a  dark 
red  heat,  it  is  decomposed  into  vanadium  tetrachloride,  which  distils 
off,  and  into  vanadium  dichloride,  which  remains  behind.  The 
quantity  of  vanadium  tetrachloride,  which  is  formed  according  to  the 
equation:  2VCl3  =  VCl^H- VCI2,  is  determined  for  eacli  temperature  by 
the  partial  pressure  of  the  chlorine,  since  together  with  the  above 
reaction  a  second  occurs,  namely,  2 VCI4  =  2 VCI3  +  Clg. 

For  the  first  i-eaction  the  relation  {YC1^)/(VGI^)^  =  ki  holds,  since 
the  vapour  pressure  of  the  VClg  in  the  presence  of  the  solid  is  constant ; 
for  the  second  reaction  the  relation  {YG\Q)'^{Cl2)l(yCl^)^  =  k^  holds. 
Both  these  equilibria  exisb  at  the  same  time,  and  by  multiplication  we 
have  (Cl2)/{yG\^)  =  k-^k2,  that  is,  the  quantity  of  vanadium  tetra- 
chloride formed  by  heating  the  trichloride  is  determined  by  the 
partial  pressure  of  the  chlorine  over  the  trichloride.  It  is  con- 
sequently an  easy  matter  to  transform  vanadium  trichloride  completely 
into  the  tetrachloride  by  heating  in  a  current  of  chlorine  which  is 
free  from  oxygen. 

Similar  phenomena  are  observed  when  vanadium  trichloride  is  heated 
at  a  dull  red  heat  in  a  current  of  carbon  dioxide  instead  of  nitrogen. 
Green  vanadium  dichloride,  VClg,  is  formed  according  to  the  equation 
2VCI3  :^  VCI4  + VClg.  If  the  heating  is  carried  out  at  a  bright  red 
heat  the  carbon  dioxide  is  reduced  by  the  vanadium  dichloride,  with 
the  result  that  vanadyl  chloride,  VOCl,  and  carbon  monoxide  are  formed, 
as  shown  by  the  equation  :  SVClg  +  2CO2  =  2V0C1  +  VCl^  -|-  2C0.  On 
still  stronger  heating  the  reaction  goes  further,  according  to  the 
equation:  4yCl2  +  3C02  =  V203-h2VCJ4-}-3CO,  and  pure  vanadium 
sesquioxide  is  left  behind.  Thus  it  is  quite  unnecessary  to  reduce 
vanadium  trichloride  in  a  current  of  hydrogen  in  order  to  obtain  the 
dichloride. 

Full  descriptions  of  the  various  processes  are  given. 

Vanadium  tetrachloride  has  b.  p.  153-77768  mm.  Vanadium 
dichloride  is  stable  in  the  air  at  first,  but  gradually  deliquesces  to  a 
brown  solution,  water  and  oxygen  being  absorbed.  This  is  in 
contradistinction  to  the  statements  of  Koscoe.  T.  S.  P. 


Mineralogical    Chemistry. 


.  Gases  Enclosed  in  Tektites.  Richard  Beck  (Jahrb.  Min.,  1911, 
1,  Kef.  39  ;  from  Monatsber.  Deutsch.geol.  Ges.,  1910,  No  3  240—245) 
— Billitonite  from  Dendang,  Billiton,  when  heated  in' a' vacuum  at 
900    yields  per  kilo,  of  material :    NH.Cl,  5  mg. ;  (Na,K)Cl,  60  mg.  j 
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OO2,  980  c.c.  ;  CO,  100-4  c.c.  ;  H,  14-2  c.c.  ;  SOg,  0-4  c.c. ;  N,  trace; 
HgS,  O,  not  present.  Moldavite  from  Moldauthein,  Bohemia,  gave 
from  20  grams  :  COg,  0-6  c.c. ;  CO,  22  c.c. ;  N  +  H,  07  c.c.  A  com- 
parison of  tektites  with  obsidian  shows  that  the  former  are 
characterised  by  the  presence  of  much  carbon  dioxide  and  carbon 
monoxide,  and  by  the  absence  of  free  chlorine  and  hydrochloric  acid. 

L.  J.  S. 

Bismuth  Ochres  from  San  Diego  Co.,  California.  Waldemar 
T.  ScHALLER  (/.  Amer.  Chem.  Soc,  1911,  33,  162 — 166). — Analyses 
have  been  made  of  one  grey  and  two  yellow,  amorphous  bismuth  ochres 
from  the  mines  at  Pala,  San  Diego  Co.  One  of  the  yellow  specimens 
consisted  of  a  mixture  of  bismuth  vanadate,  BiVO^,  and  hydroxide, 
Bi(0H)3  (anal.  I),  whilst  the  composition  of  the  other  agreed  with 
that  of  pucherite,  BiVO^  (anal.  II).  There  does  not  appear  to  be 
any  previous  record  either  of  the  occurrence  of  pucherite  in  the 
United  States,  or  of  the  existence  of  this  mineral  in  an  amorphous 
form.  The  grey  sample  consisted  mainly  of  bismuth  hydroxide, 
Bi(0H)3  (anal.  III).  The  author  has  shown  previously  (Abstr., 
1910,  ii,  220)  that  the  crystalline  form  of  the  bismite  of  the  Goldfield 
district  of  Nevada  diilers  from  that  of  artificial  crystals  of  bismuth 
trioxide.  The  additional  evidence  now  obtained  tends  to  confirm  the 
view  that  natural  bismite  is  a  bismuth  hydroxide  and  not  the 
trioxide. 

Gangue 

, ■ , 

Sol.  in  Insol.    H„0  at     HgO  at     H,0, 

BijOs-        V2O5.     HNO3.     in  HNO3.     107°.        240°.     ignition.     Total. 
I.     64-43        12-11         2-27         17-63        032        024         3-43         100-43 
II.     66-14         25-80  —  7-37         0-21         0-32         0-84         10068 

III.     64-9  0-8  9-5  13-5  0-4  0-3  11-4         100-8 

E.  G. 

Mixed  Crystals  of  Sodium  Chloride  and  Silver  Chloride 
(Huantajayite).  W.  Botta  {Cmtr.  Min.,  1911,  138— 139).— By 
adding  sodium  chloride  to  fused  silver  chloride  there  is  obtained,  on 
cooling,  a  brittle,  crystalline  mass,  which  under  the  microscope  appears 
to  be  homogeneous.  Those  crystals  containing  but  little  silver  chloride 
(as  in  the  natural  huantajayite,  3 — 11^  -^gCl)  dissolve  in  water, 
leaving  a  curdy  residue.  The  solidification  points  of  mixtures  in 
various  proportions  vary  continuously  from  that  of  pure  silver  chloride 
(460°)  to  that  of  pure  sodium  chloride  (792°),  proving  that  the  two 
salts  form  an  unbroken  series  of  mixed  salts.  L.  J.  S. 

Iron-salts  in  the  Potash-salt  Deposits.  Hendrik  E.  Boeke 
(Jahrb.  Min.,  1911,  i,  48 — 76). — The  iron  compounds  found  in  the 
Prussian  potash-salt  deposits  include  rinneite,  ferric  chloride,  haematite, 
magnetite,  iron-pyrites,  and  iron-boracite.  Ferrous  chloride  may  also 
be  present  in  carnallite  to  a  small  extent  in  isomorphous  mixture 
with  the  magnesium  chloride.  The  red  colour  of  some  specimens  of 
carnallite  is  due  to  the  presence  of  enclosed  haematite. 

The  crystallisation  of  mixed  solutions  of  ferrous  chloride  and 
magnesium  chloride,  of  ferrous  chloride  and  potassium  chloride,  and 
(Of    all   three   chlorides   together,    was   studie4    aftd    the  equilibrium 
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diagrams  deduced.  The  tetrahydrate  of  ferrous  chloride 
(FeOlj^HgO)  in  contact  with  the  saturated  solution  passes 
into  the  dihydrate  at  72-6°  ;  but  in  a  saturated  solution  of  ferrous 
magnesium  chloride  the  dihydrate  forms  at  the  lower  temperature  of 
43-2°.  A  new  crystallised  (triclinic)  double  salt,  FeClg.MgOlg.SHjO, 
separates  at  22-8°.  The  double  salt,  FeCl2,K01,2H20,  separates  at 
38-3°,  whilst  below  this  temperature  potassium  chloride  and 
FeCl2,4HoO  are  deposited  separately  from  the  mixed  solution.  The 
observation  of  Schabus  (1850)  of  the  salt  FeCl2,2KCl,2H20  is  not 
confirmed.  !<•  J-  S. 

Origin  of  Dolomite.  Gottlob  Linck  {Jahrh.  Min.,  1911,  i, 
Ref.  18—20  ;  from  Zeitsch.  Deutsch.  geol.  Ges.,  1909,  61,  230—241).— 
A  review  is  given  of  the  occurrence  and  paragenesis  of  dolomite- 
rocks,  and  of  previous  results  in  the  artificial  production  of  dolomite. 
A  solution  of  magnesium  chloride  (1  mol.  =2-4  grams)  and  magnesium 
sulphate  (1  mol.  in  50  c.c.  of  water)  when  mixed  with  a  solution  of 
ammonium  sesquicarbonate  (1|  mols.  in  150  c.c.  of  water)  remains  clear  ; 
but  on  the  addition  of  a  solution  of  calcium  chloride  (1  mol.  in  100  c.c. 
of  water)  and  shaking,  a  thick,  gelatinous  precipitate  appears.  On 
warming  the  solution  this  precipitate  appears  more  quickly  and 
becomes  crystalline.  This  material  consists  of  minute  spherules  with 
practically  the  composition  of  dolomite;  it  is,  however,  optically 
positive  and  only  feebly  birefringent,  D  2*6 — 2*7,  and  is  slowly  but 
completely  soluble  in  cold  dilute  acetic  acid.  This  is  regarded  as  a 
mixed  salt  of  calcium  and  magnesium  carbonates.  When  it  is  heated 
with  the  solution  in  a  sealed  tube  for  several  hours  at  40 — 50°,  the 
crystalline  precipitate  changes  in  character ;  the  spherules  being  then 
optically  negative  with  strong  birefringence,  D>-2-72,  almost  insoluble 
in  acetic  acid,  and  containing  MgCOg  44'8,  CaCOg  49*5%.  From  more 
dilute  solutions  rhombohedra  with  all  the  characters  of  dolomite  were 
obtained.  The  composition  of  the  precipitate  varies  with  the  amounts 
of  calcium  and  other  salts  (ammonium  carbonate  or  sodium  chloride) 
in  the  solution.  The  conditions  of  equilibrium  are  discussed,  and  it  is 
held  that  dolomite  is  formed  as  a  result  of  the  chemical  equilibrium 
between  the  solution  and  the  precipitated  material.  L.  J.  S. 

Mineralogy  of  the  Mine  of  Calabona  (Alghero).  Aurelio 
Serra  {Atti  R.  Accad.  Lincei,  1911,  [v],  20,  J,  129— 132).— The 
minerals  found  in  this  locality  include  smithsonite,  pyrolusite,  calcite, 
quartz,  pyrites,  chalcedony,  jasper,  igneous  stone,  and  clay. 

The  smithsonite  is  usually  white,  but  some  specimens  are  yellow  or 
green,  the  latter  colour  being  due  to  copper.  Analysis  of  the  white 
variety  gave : 

ZnO.       CaO.         COj.  Total. 

63-13        2-22         34-65         100-00 

so  that  the  mineral  contains  an  unusual  quantity  of  calcium  carbonate 
in  isomorphous  mixture. 

The  pyrolusite  gave  on  analysis  : 

MuO.        FeO.       0(bydiff.).     HjO.        Total. 
73-20         638  19-19  2-23        10000 

R.  V.  S. 
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Red  Glauberite  and  Polyhalite  from  Varang^ville,  near 
Nancy.  V.  DWrrfeld  (Mitt.  geol.  Landesanstalt  Elsass-Lothringen, 
1911,  7,  345 — 348). — Nodules  of  brick-red  glauberite  and  polyhalite 
have  long  been  known  from  the  bed«  of  rock-salt  at  Vic,  in  Lorraine, 
and  at  Varangeville,  near  Nancy,  but  they  have  frequently  been 
mistaken  the  one  for  the  other.  The  glauberite  is  of  a  darker  brick- 
red  colour  with  a  bright  greasy  lustre  ;  it  forms  an  aggregate  of 
irregularly  intergrown  crystals  with  a  distinct  cleavage  parallel  to  the 
basal  plane.  The  polyhalite  is  paler  in  colour  and  dull ;  it  forms 
compact  masses  without  any  distinct  cleavage.  Both  minerals  enclose 
iron  hydroxide  (which  remains  as  flakes  when  the  material  is  dissolved 
in  water)  and  small  quartz  crystals ;  and  the  polyhalite  encloses 
abundant  lamellae  and  specks  of  anhydrite.  Analyses  of  material 
from  Varangeville  gave  I.  for  the  polyhalite,  agreeing  with  the 
formula  K2S04,MgSO^,2CaS04,2|H20  (the  slight  excess  of  water  over 
2H2O,  as  in  the  usual  formula,  being  due  to  the  hygroscopic  nature  of 
the  powder  and  to  the  fact  that  the  material  analysed  was  not  quite 
fresh) ;  and  II.  for  the  glauberite,  agreeing  with  the  usual  formula 
NagSO^.CaSO^  : 

CaO.      Mj?0.      K2O.      Na^O.      SO,.         CI.      Yq^O^.     SiO^.      H.p.      Total. 

I.      18-33       6-48       14-76       0-72       52-25       0-15       0-13       0*18       7-31       100-31 

II.     20-13       0-43         1-63     20-49       57-50       0-11       0-46       0-22        —        100-97 

L.  J.  S. 

Comparison  of  Anhydride,  Celestine,  Barytes,  and  Anglesite 
in  Respect  to  the  Change  of  their  Geometrical  and  Optical 
Characters  with  Temperature.  R.  Kolb  {Zeitsch.  Kryst.  Min., 
1911,  49,  14 — 61). — Numerous  observations  were  made  of  the  inter- 
facial  angles,  refractive  indices,  and  optic  axial  angles  at  various 
temperatures  ranging  from  —  60°  to  -t-  570".  The  appreciable,  although 
relatively  slight,  variations  are  plotted  oq  curves.  For  example,  for 
barytes  : 


Prism  angle 

a 

h:c              (111):  (110). 

a. 

/3. 

7- 

At  -60°* 

0-8161 

1:1-3121         78°26-2' 

1-6369 

1-6383 

1-6496 

At  +570°t 

0-8124 

1:1-3047         78°11' 

1-6252 

1  -6283 

1-6345 

*   -  53°  to  -  50°  for  a,  /3,  7  ;  t  +  550°  for  ,8. 

L.  J.  S. 

Two  Uraniferous  Columbo-titanates  from  Madagascar. 
Alfred  Lacroix  {Bull.  Soc.fran(^.  Min.,  1910,  33,  321— 323).— The 
two  minerals,  euxenite  and  blomstrandite  (of  G.  Lindstrom,  1874  ;  not 
the  blomstrandine  of  W.  C  Brogger,  1906),  were  found  in  decom- 
posed pegmatite  at  Ambolotara,  near  Betafo.  The  euxenite  as  masses 
without  form,  or  rarely  as  indistinct  crystals,  with  a  greasy  lustre 
and  a  brownish-black  colour.  It  weathers  to  an  earthy-yellow  sub- 
stance on  the  exterior.  Thin  slices  are  translucent,  and  the  mineral 
is  optically  isotropic.  D  4-862.  The  composition  (anal.  I.  by 
Pisani)  is  very  near  to  that  of  the  euxenite  from  Arendal,  in  Norway. 

Loss  on 
CbjO.,.    TiOj.  TliOa-     UO^.     Y2O3.   CegOj.  AI2O3.  FeO.    CaO.ignition.  Total. 
1.     33-70     19-10     1-54     16-40     18-38     2'44     1-30     I'lO     2-27     4*00       100-23 
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The  blomstrandite  is  represented  by  a  single  massive  specimen  with 
a  greasy  lustre  and  greenish- brown  colour;  D  4*07 — 4-17.  The 
mineral  is  attacked  by  hydrochloric  acid.     Anal.  II,  by  Pisani. 

Cb^O..    TiO^.    SnOa.  ThO,.  U.O.,.  Al^Og.  Fefi,.  Ce^OaYoOg.  MgO.  CaO.  H2O.  Total. 
34-80     18-30     0-30     1-30     26-60     2-10     2-87     0-60    0-90    0-40   3-45   7-60     99-22 

,  Li.  J.   k). 

Radioactive  Minerals  from  Madagascar.  Alfked  Lacroix 
(Go7npt.  rend.,  1911,  152,  559—564.  Compare  Abstr.,  1908,  ii,  705  ; 
1909,  ii,  58,  813.;  1910,  ii,  46,  307;  and  preceding  abstract).— A 
description  of  hatchettolite,  blomstrandite,  euxenite,  and  fergusonite 
has  already  been  given.  Microlite  occurs  in  small  crystals  associated 
with  triphane  and  rhodizite.  Samarskite,  from  Antanamataza,  black 
to  yellowish-brown  (analysis  by  Pisani)  : 

CbaOg.     TajOg.     TiOj.     ThOj.     UO2.     (Y.Er)203.     (Ce  La.DDaOa.     AI2O3. 
43-60       ll-l'5       1-42       1-05       8-70         950  4-05  0-80 

FeO.     CaO.     H2O.     Total.     D. 
5-40      2-43     11-14     99-24     4*20 

Autunite,  apparently  of  recent,  secondary  origin,  is  met  with  in 
pegmatites.  It  is  suggested  that  this  has  been  formed  by  the  action 
of  phosphoric  acid  from  organic  sources  on  soluble  calcium  and 
uranium  salts.  W.  0.  W. 

Molengraaffite,  a  New  Mineral  in  Lujaurite  from  the 
Transvaal.  H.  A.  Brouwer  {Ceritr.  Min.,  1911,  129— 132).— This 
mineral  occurs,  together  with  microcline,  nepheline,  segirite,  pseudo- 
morphs  of  catapleiite  after  an  eucolite  mineral,  etc.,  as  a  constituent  of 
lujaurite  (a  rock  of  the  nepheline-syenite  group)  in  the  Pilandsberg, 
north  of  Rustenburg,  in  the  Transvaal.  It  forms  small,  yellowish- 
brown  prisms  with  perfect  cleavage  parallel  to  the  orthopinacoid, 
and  resembles  astrophyllite  in  appearance.  The  refraction  and  bi- 
refringence are  high  (a  =  1*735,  -y— 1-770).  The  optical  characters 
and  the  lamellar  twinning  on  the  orthopinacoid  point  to  the  monoclinic 
system.     Analysis  by  F.  Pisani  gave  : 

SiOg.    TiO..     Al.Os.     FcjOg.     FeO.     MnO.  CaO.  MgO.  Na^O.   K.fi.  H2O.  Total. 
28-90    27-70      3-75        0-95       2-07      2-72    19-00  2-38     1030     0-60    1-00     99-37 

This  is  compared  with  analyses  of  astrophyllite,  yttrotitanite, 
cucolite-titanite,  and  wohlerite,  from  which  it  differs  especially  in  the 
high  percentage  of  sodium.  The  mineral  fuses  easily  to  a  brown 
enamel,  and  is  decomposed  by  hydrochloric  acid.  Titanite  results  by 
its  alteration.  L.  J.  S. 

The  Pegmatite  of  Ytterby,  Sweden.  Ivar  Nordenskjold 
(Jahrb.  Min.,  1911,  i,  Ref.  33 — 35;  from  Bull.  Geol.  Inst.  Univ.  Upsala, 
1910,  9,  183 — 227). — A  general  account  is  given  of  the  history  of  the 
minerals,  including  the  several  rare-earth  minerals,  and  the  felspar 
quarries  of  this  well-known  locality.  The  following  analyses  are  given 
of  felspars  :  I  and  II  of  potash-felspar,  corresponding  with  the  formula 
Or3(Ab,An)j,  and  III — X  of  plagioclase,  these  being  mostly  oligoclase 
with   the   formula   Abg.^An^   to   Abs.^An^.     Of    the   potash-felspars, 
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microcline  predominates,  but  ortlioclase  also  occurs, 
found  rarely  as  crystals  : 


The  oligoclase  is 


Loss  on 

SiOj. 

AI2O3. 

FeoOs. 

CaO. 

MgO. 

K2O. 

Na,0. 

ignition. 

Total.* 

I. 

64-32 

19-41 

0-14 

— 

0-35 

12-90 

2-10 

0-57 

99-79 

11. 

64-40 

19-30 

0-30 

0-40 

— 

12-56 

2-68 

— 

99-64 

111. 

61-55 

23-80 

— 

3  18 

0-80 

0-38 

9-67 

— 

99-38 

IV. 

64-23 

23-57 

— 

2-81 

— 

0-81 

8-47 

— 

99  09 

V. 

63-19 

23-52 

— 

4-81 

— 

— 

9-01 

— - 

100-53 

VI. 

62-81 

23-21 

0-10 

3-81 

0-18 

0-58 

8  18 

0  81 

99-68 

Vll. 

63-66 

23-45 

— 

3-53 

0-05 

1-59 

7-91 

— 

10019 

Vlll. 

64-81 

22-99 

— 

3-15 

— 

0-82 

8-89 

— 

100-66 

IX. 

63-38 

22-98 

— 

3-63- 

— 

0-55 

9-10 

0-37 

100-00 

X. 

63  00 

23-00 

0-30 

2-60 

0  03 

0-38 

10-84 

— 

100-13 

The  micas  present  in  the  pegmatite  include  biotite  and  muscovite, 
the  former  being  frequently  altered  to  chlorite.  Analysis  XI  is  of  the 
fresh  biotite,  and  XII  of  altered  biotite  : 

Total* 

(less  O 

SiOg.  AI2O3.  FeaOg.  PeO.  CaO.  MgO.  K2O.  NajO.  H2O.  Moisture.   P.  Y0O3.  (Cb,Ta)205.   forP). 

XI.  32-23  15-97      7-87  28-06  0-23    2-75     7-93     1-91     2-bO       0-31        —      —  —  100-18 

XII.  27-GS  15-48    14-25  19-39  3-48    6-38    0-57     1-69    7-51        —  0-14  1-54         1-30  100  05 


Several  of  these  totals  are  incorrect. 


L.  J.  S. 


The  Scapolite  Group.  Alfred  Himmelbaueb  (ya7tr&.  .I/in.,  1911, 
i,  Ref.  22—28;  from  Sitzunjsber.  Akad.  Wiss.  Wien,  1910,  119  (I), 
65  pp). — The  chemical  and  physical  characters  were  determined  in 
detail  for  the  following  members  of  the  scapolite  group.  Within  the 
errors  of  observation,  due  to  imperfections  in  ihe  material,  the  results 
indicate  that  these  minerals  form  an  isomoiphous  series  of  mixed 
crystals  of  which  the  end-members  are  : 

meionite  (Me)  2CaAl.Si20g  +  Ca2Al2Si20<) 

and  marialite  (Ma) 2NaAlSi308 -t-NaAlSigClOg. 

I.  Sc.ipolite  from  Malsjo,  St.veden.  II.  Scapolite  from  Arendal, 
Norway.  Ill,  Scapolite  from  Gouverneur,  New  York.  IV".  Meionite 
from  Vesuvius.  V".  Scapolite  from  Grasse  Lake,  New  York. 
VI.  Scapolite  from  Bolton,  Massachusetts.  VII.  Scapolite  from 
Gulsjo,  Sweden.  VIII.  Couzeranifce  from  Aricge.  IX.  Marialite  from 
Planum,  near  Naples. 

SiOj.  AI2O3.  Fe203.CaO.MgO.Na,O.K20.  CI.     SO3.  COj.  H2O.  Total.  Sp.gr. 

I.     52-48  25-56  0-39  12-44    —     6-52  0-79  0  70  0-58  0-14  0-61  100-21    2-675 

II      52-57  24-24  0-26  11-57    —     7-19  0-42  163  0-90  0-39  0-69  99-86   2-676 

III.  52-65  25-32  O'll  11-30  0-23  6-64  1-58  2-14  0-14     —    0-42  100-53    2-660 

IV.  41-42     —        —____-____        _         — 
V.     47-30  25-99  0-32  1734  0-15     —      —      __      —      —        —       2-713 

VI.  47-09  25-39  0-10  16-62  0-20     —__—_—  —  2  736 

VIL.  51-09  23-86  0-16  1240  002     —__—_—  —  2-668 

\III.  66-67  19-47  0-20     7-08  0-23     __      —      ———  —  2-625 

IX.  59-29  22-66    —       2-74     —____—_  —  — 

As  determined  from  the  plotted  curves,  the  sp.  gr.  of  pure  meionite 
should  be  2-815,  and  of  pure  marialite,  2-560.  A  selection  of  the 
physica  1  constants  of  the  materials  analysed  is  : 
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Ma%.          «:c-                 »                    *  CD  — €.  Tj.*  Tj. 

(yellow).  (yellow). 

IV            4         1:0-4394         1-58526  1-55436  0-03090  1138°  1178° 

V          31         1:0-4407         1-58284  r55120  0-03164  1125  1198 

II          54        1:0-4410        1-56645  1-54642  0-02003  1150  1238 

IX.         85         1:0-4460         1-54630  1-53949  0-00681  1088  1233 

*  Tj,  temperature  at  which  edges  are  rounded;  T,,  temperature  at  which  the 
material  is  completely  fused. 

Numerous  other  values  are  given  for  the  refractive  indices,  and  the 
theoretical  values  for  the  pure  end-members  of  the  series  are 
calculated.  Determinations  of  the  composition  of  the  silicic  acid  by 
Tschermak's  method  gave  metasilicic  acid  (HjgSigOjg)  for  the 
Vesuvian  meionite,  and  for  the  others,  mixtures  in  various  proportions 
of  Hi^SieOis  and  H.oSigO^g.  L.  J.  S. 

Mesolite  from  Palagonia,  Sicily.  G.  Ponte  (Zeitsch.  Kryst. 
Min.,  1911,  49,  111;  from  Atti  Accad.  Gioenia  Sci.  Nat.  Catania, 
1908,  [v],  1,  No.  XV). — White,  radially  fibrous  masses  from  cavities 
in  a  palagonite  tuff  gave  on  analysis  the  following  results,  agreeing 
with  the  formula  Na4CaAlgSi(,03Q,6H20  +  HgO  : 


SiOj. 

AljOs- 

CaO. 

NaaO. 

K2O. 

H2O. 

Total.     Sp.  gr. 

46-61 

26-36 

4-82 

11-28 

0-24 

10-87 

100-18     2-188 

Over  sulphuric  acid  there  is  a  loss  of  2*89%  of  water,  and  with 
increasing  temperature  a  gradual  loss  amounting  to  7'49%  at  360°, 

L.  J.  S. 

Ohemiatry  of  Cancrinite.  Stanislaus  J.  Thuoutt  [Jahrh.  Min., 
1911,  i,  25 — 47). — Previous  analyses  of  cancrinite  show  appreciable 
variations  amongst  themselves ;  for  example,  AlgOg  :  SiOj  ranges  from 
1  :  2  to  1  :  2-5.  The  best  analyses  give  AlgOg  :  Na20=  1  :  1.  Analysis 
of  rose- red  cancrinite  from  Brevig,  Norway,  being  a  portion  of  the 
same  material  as  that  analysed  by  Lemberg  in  1887,  gave  the  results 
under  I.  This  material  is  quite  fresh  and  pure ;  the  small  amount  of 
ferric  oxide  represents  haematite,  to  which  the  red  colour  of  the  mineral 
is  due,  and  the  small  insoluble  residue  is  segirite.  The  percentage  of 
water  shown  in  the  analysis  is  that  given  by  the  coarse  powder ;  the 
finely-powdered  mineral  gave  6-80%  water  (compare  Thugutt,  Abstr., 
1909,  ii,  1027).     From  this  analysis  the  formula  is  deduced  as  : 

HigCagNag^  Al22Si24CeOiij)  = 

8Na2Al2Si3Oi0,3Na2Al2O4,5GaCO3,Na2CO3,9H2O: 


SiO,. 

AI2O3. 

Fe,0,. 

CaO. 

K2O. 

NajO. 

COo. 

H,0. 

Insol. 

Total  Sp.gr. 

I. 

35-58 

28-24 

0-12 

6-91 

0-16 

18-46 

6-35 

4-36 

0-16 

100-34     2-46 

II. 

37-92 

26-74 

0-23 

2-98 

0-29 

20-06 

5-40 

5-10 

1-61 

100-33     2^44 

III. 

84-92 

24-58 

0-17 

1-77 

0-26 

19-70 

4-38 

7-96 

6-22 

100-36     2-43 

Yellow  cancrinite  from  Brevig  gave  anal.  II.  ;  this  material  is, 
however,  impure,  containing  haematite,  segirite,  and  13-07%  of  a 
decomposition  product  (natrolite).  Four  other  analyses  are  given  of 
fractionations  obtained  in  heavy  liquids  from  this  material :  the 
lightest  portion  containing  4426%  natrolite  with  a  little  hydrargillite. 
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The  cause  of  the  yellow  colour  of  the  mineral  is  discussed ;  it  is 
attributed  to  the  presence  of  mosandrite  (two  of  the  analyses  show  the 
presence  of  small  amounts  of  cerium  earths).  Colourless,  transparent 
crystals  of  caucrinite  from  Sarna,  Sweden,  gave  anal.  III.  ;  this 
material  is,  however,  impure  and  not  fresh,  containing  eegirite  and 
28'72%  of  secondary  natrolite. 

Cancrinite,  when  moistened  with  a  0*1%  cobalt  solution  and  strongly 
ignited,  gives  an  intense  blue  coloration,  thus  differing  from  nephelite, 
sodalite,  natrolite,  etc.,  and  from  diaspore  and  hydrargillite,  which 
give  the  blue  colour  at  a  much  lower  temperature.  Although  can- 
crinite is  analogous  in  constitution  to  nephelite  and  sodalite,  and  has 
been  derived  from  these,  yet  it  differs  from  them  in  its  mode  of 
alteration :  it  passes  through  a  soda-cancrinito  to  an  end-product 
consisting  mainly  of  natrolite.  L.  J.  S. 

Aluminium  Silicate  Minerals  in  Soils.  Rudolf  van  der  Leeden 
{Centr.  Min.,  1911,  139 — 145). — A  discussion  of  the  opposed  views  as 
to  whether  the  alkalis  and  alkaline  earths  present  in  soils  in  combina- 
tion with  aluminium  silicate  exist  as  zeolites  or  as  "adsorption 
compounds."  L.  J.  S. 

Relations  of  Some  Aluminous  Silicate  Weathering 
Products.  Rudolf  van  der  Leeden  {Centr.  Min.,  1911,  173 — ^179. 
Compare  preceding  abstract). — Experiments  were  made  on  the 
decomposition  of  silicates  by  pure  water.  Stilbite  from  Iceland 
(anal.  I.)  was  finely  powdered,  and  one  gram  shaken  for  ninety-six 
hours  with  100  c.c.  of  distilled  water.  The  filtrate  was  turbid,  and,  on 
keeping,  deposited  a  slight  sediment ;  the  clear  liquid  contained : 
SiOg  2-6,  AI2O3  4-0,  CaO  5-0  mg. 

Loss  on 
SiOg.     AUOj.    FeaOj.     CaO.      MgO.    CuO.     Alkalis.      ignition.     Total. 
I.  54-55     17'81       0-24        871       I'lO       —  1-57  16-03        100-01 

II.  21-37     32-89       081        1*91       0-91      0*69         1-77  39-67        100-02 

When  allophane  from  Yis6,  Belgium  (anal.  II.),  was  treated  in  the 
same  way,  there  passed  into  solution  SiOg  2*4,  AlgO,  2-8,  CaO  1*5  mg. 
These  results  can  be  more  directly  compared  by  dividing  the  weights 
obtained  by  the  percentages  of  each  constituent  in  the  mineral  (for 
example,  for  SiOg,  2-6/54-55  =  0-047). 

Stilbite.  Allophane. 

SiOa 0-047  01 

AljOj     0-23  0-085 

CaO  0-6  0-8 

These  factors  would  be  unity  if  the  material  were  completely  soluble, . 
whilst  if  it  were  partly  soluble  without  decomposition  they  would  be 
equal  for  each  constituent.  They  therefore  give  a  measure  of  the 
solubility  of  each  oxide,  and  further  indicate  that  there  has  been  a 
decomposition  of  the  mineral  in  each  case.  Analogous  results  were 
obtained  when  dilute  acetic  acid  was  used  instead  of  water. 

L.  J.  S. 
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[Titaniferous  Melanite  from  Assynt,  Sutherlandshire.] 
Alexander  Gemmell  {Trans.  Edinburgh.  Geol.  Soc,  1910,  9, 
417 — 419). — Several  analyses  are  given  of  borolanite  and  related 
rocks  from  the  neighbourhood  of  Loch  Borolan.  A  garnet,  D  3 "6 63, 
isolated  from  ledmorite-pegmatite  (a  coarse-grained  melanite-augite- 
syenite)  from  Bad  na  hAchlaise  gave  the  following  results,  agreeing 
with  the  garnet  formula:  3(Ca,Fe,Mg)0,(Fe,Al,Ti)203,3(Si,Ti)02. 


H2O 

H2O 

SiOa. 

Ti02. 

AiPj. 

FejOg. 

FeO. 

CaO. 

MgO. 

K.O.  (110°). 

(  +  110°).    Total. 

33-51 

6-74 

8-20 

i7-9a 

2-70 

28-8'3 

1-80 

0-46     009 

0-54      100-81 

As  described  by  S.  J.  Shand  (torn,  cit.,  p.  389),  this  melanite  is 
dark  brown,  with  a  rhombic-dodecahedral  form,  L.  J.  S. 

Constitution  of  Ilvaite.  Ennio  Baschieei  (Zeitsch.  Krysl.  Mi.n., 
1911,  49,  112;  from  Proc.  verb.  Soc.  Toscana  Sci.  Nat.,  1908,  17, 
31 — 34). — Employing  Tschermak's  method  for  the  isolation  of  the 
silicic  acid,  the  author  concludes  that  ilvaite  is  a  diorthosilicate,  whilst, 
according  to  Himmelbauer  it  is  a  basic  metasilicate.  This  discrepancy 
is  to  be  ascribed  to  the  imperfection  of  the  method.  Analysis  of  ilvaite 
from  Elba  used  in  the  experiments  gave  : 

SiOj.      AI2O3.    FeaOj.     FeO.     CaO.     HgO.     Total. 

28-87       0-85       19-79     34'49    13-58      1-91      99-49 

L.  J.  S. 

A  Ne-w  Thermal  Water.  Prototype  of  a  Modern  Physico- 
chemical  Study  of  a  Mineral  Water.  Methods  for  the 
Estimation  of  Small  Quantities  of  Lithium,  Manganese, 
Antimony,  Bromine,  Fluorine,  Rare  Gases,  etc.  Akmand 
Gautier  and  Charles  Moureu  {Compt.  rend.,  1911,  152,546 — 551). — 
An  examination,  stated  to  be  more  complete  than  any  previously 
carried  out,  has  been  undertaken  in  connexion  with  a  new  spring  at 
Nancy  yielding  1870  litres  per  minute.  The  degree  of  ionisation  of 
the  dissolved  salts  as  determined  from  the  conductivity  was  about  90%. 
The  radium  emaration  expressed  in  mg. -minutes  per  10  litres  was 
0-46  for  the  evolved  gas,  and  0*082  for  the  water.  Radium  was 
determined  after  removal  of  emanation,  and  corresponded  with  1-2  x 
10", 1  grams  of  radium  bromide  per  litre. 

The  following  analytical  results  are  in  parts  per  100,000  :  K  1712, 
Na  37-888,  Li  0-048,  NH^  0-054,  Mg  1-560,  Ca  9-114,  Al  0-017, 
Fe  0-300,  Mn  0-0008,  Sb  and  Sn  traces.  CI  57-838,  Br  1-152, 1  0-0004, 
F  0-114,  SO4  11  448,  S  0-080,  BO3  trace,  SiOg  2-026,  CO3  9-272,  HASO4 
0-00028,  NO3  0-036,  PO^  and  NOg  nil.  Total  134*05;  residue  dried  at 
180°,  134-98.  Oxygen  consumed  0-105.  Dissolved  gases:  argon  (with 
traces  of  krypton  and  xenon),  45  c.c.  ;  helium  (with  traces  of  neon), 
19  c.c.  The  gas  evolved  at  the  spring  contained  C0„  1-75,  N,  9536, 
A  1-29,  He  1-60%. 

The  following  analytical  methods  are  new.  For  lithium,  30  litres  of 
water  were  concentrated,  and  the  sulphates  precipitated  by  lead  acetate 
and  barium  chloride.  Calcium,  barium,  magnesium,  and  ammonium 
were  removed,  and  the  dry  residue  taken  up  three  times  with  con- 
centrated hydrochloric  acid,  which  extracts  lithium  chloride  with  small 
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aitiouhts  of  the  Othet  alkali  chlorides.  After  evaporation  to  dryness, 
the  lithium  was  removed  by  extraction  with  a  mixture  of  absolute 
amyl  alcohol  and  ether.  The  metal  was  finally  precipitated  as 
phosphate. 

Bromine  was  estimated  by  distillation  with  chromic  and  sulphuiic 
acid  into  potassium  iodide  solution  and  titration  of  the  liberated  iodine, 
iriuorine  was  determined  after  removal  of  silica,  calcium, and  magnesium, 
by  precipitation  in  alcoholic  solution  as  barium  fluoride,  followed  by 
conversion  into  the  sulphate. 

Antimony  was  detected  byconversion  into  the  bromide  and  extraction 
with  carbon  disulphide.  '  W.  O.  W. 
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The  Influence  of  Compressed  Air  on  Blood-formation* 
Adele  Bornstein  (PJlugers  Archiv,  1911,138,  609 — 616). — Prolonged 
exposure  of  dogs  and  monkeys  to  compressed  air  (two  atmospheres) 
produces  a  hydrjemic  condition  with  a  diminution  per  c.c.  of  corpuscles 
and  haemoglobin.  W.  D.  H. 

Physiology  of  Blood-sugar.  E.  Frank  {Zeitsch.  physiol.  Chem., 
1911,  70,  291 — 299). — In  confirmation  of  Baudouin's  statement,  it  is 
shown  that  the  dextrose  in  the  blood  increases  when  large  doses  of 
dextrose  (100 — 200  grams)  are  given  by  the  mouth  an  hour  or  two 
previously  ;  the  urine  is  usually  fi^ee  from  sugar,  or  only  traces  are 
present.  Alimentary  hyperglycsemia  and  glycosuria  are  probably  due  to 
insufiiciency  of  liver  actiou.  There  may,  however,  be  certain  slighter 
cases  of  a  diabetic  nature,  in  which,  although  the  blood  is  rich  in  sugar, 
it  may  not  pass  into  the  urine,  owing  to  functional  disturbance  of  the 
kidneys.  W.  D.  H. 

The  Distribution  of  Reducing  Substances  in  Human  Blood. 
H.  Lyttkens  and  J.  Sandgren  {Biochem.  Zeitsch.,  1911,  31,  153 — 158. 
Compare  Abstr.,  1910,  ii,  785). — The  sugar  was  estimated  in  corpuscles 
and  serum  both  before  and  after  fermentation  with  yeast  by  means  of 
Bang's  method.  The  difference  was  taken  to  indicate  the  amount  of 
dextrose.  It  was  found  that  human  blood-corpuscles  contain  practically 
no  dextrose,  the  whole  amount  in  the  blood  being  in  the  serum.  The 
normal  sugar  content  of  urine  is  not  much  less  than  that  of  blood. 
The  normal  dextrose  content  of  rabbit's  blood  is  much  higher  than 
that  of  human  blood.  The  amount  of  dextrose  in  rabbit's  blood- 
corpuscles  is  also  extremely  small.  The  authors  explain  the  differences 
between  their  results  and  those  obtained  by  other  investigitora 
^Alichaelis,  Roua,  etc.).  8.  B.  S./ 
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The  Dipep tide-Splitting  Action  of  Blood-plasma,  and 
Pathological  Fluids.  I.  Walker  Hall  and  G.  Scott  Williamson 
{J.  Path.  Bact.,  1911,  15,  351 — 352). — Specimens  of  blood-plasma  and 
serum,  pleuritic  and  other  dropsical  effusions,  but  not  cerebro-spinal 
fluid,  split  up  glycyl-tryptophan.  The  substance  responsible  for  this 
action  is  precipitated  with  the  globulin  fraction,  and  obeys  the  laws 
of  ferment  action,  but  its  properties  do  not  agree  with  those  of  erepsin 
or  trypsin.  W.  D.  H. 

Ester  and  Fat  Hydrolysis  in  Blood  and  Serum.  Peter  Rona 
and  Leonor  Michaelis  {Biochem.  Zeitsch.,  1911,  31,  345 — 354). — The 
hydrolysis  of  monobutyrin  in  aqueous  solution  can  be  measured  by 
determining  the  changes  in  the  surface-tension  by  Traube's  drop 
method  from  a  capillary  tube,  the  number  of  drops  falling  in  a  given 
time  from  a  given  apparatus  diminishing  as  hydrolysis  proceeds.  By 
this  means  the  action  of  serum  and  blood  from  various  sources  on 
monobutyrin  was  determined.  The  sera  of  guinea-pigs  and  rabbits 
exert  a  strong  action,  whereas  those  of  ox,  pig,  and  sheep  exert  a 
weak  action.  In  general,  the  sera  act  more  weakly  than  the  whole 
blood.  S.  B.  S. 

The  Behaviour  of  Calcium  in  the  Serum,  and  the  Calcium 
Content  of  the  Blood  corpuscles.  Peter  Bona  and  D.  Takahashi 
(^Biochem.  Zeitsch.,  1911,  31,  336). — By  means  of  the  compensation 
dialysis  method  it  was  found  that  25 — 35%  of  the  calcium  in  serum 
is  not  diffusible.  The  calcium  content  of  blood-corpuscles  was  also 
estimated  by  means  of  separate  estimations  in  the  whole  blood  and 
the  serum,  and  the  determination  of  the  amount  of  corpuscles  by 
the  hsematocrite  method.  By  this  means  it  was  found  that  the 
corpuscles  contain  calcium  (0-0025 — 0-0035%).  The  results  confirm 
those  of  Hamburger  obtained  by  physiological  methods  as  to  the 
calcium  content  of  the  corpuscles.  ,  S.  B.  S. 

Blood-sugar.  IX.  The  Permeability  of  Blood- corpuscles 
to  Dextrose.  Peter  Bona  and  A.  Doblin  {Biochem.  Zeitsch.,  1911, 
31,  215 — 220). — Sugar  was  estimated  in  the  whole  blood  and  in  the 
serum,  and  the  percentage  of  corpuscles  determined  by  the  hsematocri'e 
method.  In  this  way  the  percentage  of  sugar  in  the  blood-corpuscles 
could  be  determined,  both  in  the  untreated  blood  and  in  the  blood 
after  addition  of  sugar.  The  sugar  was  estimated  polarimetrically 
after  separation  of  protein  by  dialysed  iron  hydroxide.  The  results 
lead  the  authors  to  the  conclusion  that  the  red  blood-corpuscles  are 
permeable  to  sugar.  S.  B.  S. 

The  Amount  of  Oxyproteic  Acids  in  Serous  Fluids,  and 
in  the  Blood  in  Normal  and  Pathological  Cases.  Wincenty 
CzERNECKi  {Bull.  Acad.  Sci.  Cracow,  1910,  A,  399 — 413). — The  method 
employed  was  to  separate  the  proteins  by  heating  the  liquid  after 
acidifying  by  acetic  acid,  acidify  the  concentrated  filtrate  with  sulphuric 
acid,  precipitate  the  sulphates  of  the  alkali  metals  by  alcohol,  and  to 
precipitate  the  phosphates,  urates,  etc.,   by  barium  hydroxide.     The 
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filtrate  was  then  evaporated  to  dryness,  and  then  extracted  with 
alcohol-ether  and,  finally,  alcohol.  The  nitrogen  in  the  residue  which 
contained  the  oxyproteic  acids  was  estimated.  The  following 
estimations  were  also  made  :  the  total  nitrogen,  the  total  extractive 
nitrogen  (that  is,  the  total  nitrogen  after  separation  of  proteins),  the 
nitrogen  in  the  copper  acetate  precipitate  obtained  from  the  protein - 
ir>  e  liquid,  and  the  specific  gravity.  The  author  tabulates  the  results 
obtained,  which  are  chiefiy  of  clinical  interest,  from  serous  fluids  and 
bloods  from  a  large  number  of  normal  and  pathological  cases. 

S.  B.  S. 

The  Influence  of  Ether  Narcosis  on  Body  Temperature 
and  Carbohydrate  Metabolism.  Karl  Grubk  {P/liigers  Archiv, 
1911,  138,  601 — 608). — In  confirmation  of  Selig's  statement,  it  was 
found  that  ether  narcosis  is  followed  by  temporary  glycosuria,  often 
accompanied  by  albuminuria  in  dogs.  There  is  also  a  fall  of  body 
temperature,  but  if  this  is  avoided  by  artificial  warming,  the  effects 
on  the  urine  do  not  occur.  W.  D.  H. 

Nitrogenous  Metabolism  of  the  Coyote  (Canis  Latrans). 
Andrkw  Hunter  and  Maurice  H.  Givens  {J.  Biol.  Chem.,  1910,  8, 
449—464). — The  coyote  employed,  whether  in  equilibrium  or  fasting, 
did  not  show,  so  far  as  nitrogen  metabolism  is  concerned,  any  essential 
difference  from  a  dog  under  similar  conditions.  The  principal 
numerical  details  given  relate  to  urea,  ammonia,  creatinine,  creatine 
(exogenous  in  origin),  allantoin,  and  purines.  Urocanic  acid  was  not 
found  in  the  urine.  W.  D.  H. 

The  Effect  of  Chloroform  on  the  Intermediate  Protein 
Metabolism  of  the  Dog.  Dorothy  E.  hmBSAY  (Bio.-Chem.  J.,  1911, 
5,  407 — 426). — In  chloroform  anaesthesia,  the  excretion  of  total 
nitrogen  is  distinctly  increased ;  the  urea  nitrogen  falls  ;  the  ammonia 
nitrogen,  the  allantoin  nitrogen,  and  the  amino-acid  nitrogen  rise ; 
the  creatinine  nitrogen  is  unaffected,  but  creatine  usually  appears  in 
the  urine  two  or  three  days  after  the  inhalation.  W.  D.  H. 

Nuclein  Metabolism  in  the  Dog.  Phcebus  A.  Levene  and 
Florentin  Medigreceanu  {Amer.  J.  Physiol. ,  1911,  27,  438 — 447). — 
If  allantoin  is  given,  31%  is  excreted  unchanged,  and  the  rest  oxidised 
to  urea  ;  when  sodium  urate  is  given,  60%  is  excreted  in  the  urine, 
15%  as  allantoin,  2%  as  sodium  urate,  and  the  rest  as  urea;  when 
hypoxanthine  is  given,  56%  is  excreted,  of  which  80%  is  in  the  form  of 
allantoin,  2%  as  uric  acid,  and  the  remainder  as  urea.  When  inosin 
is  given,  40%  is  excreted  as  allantoin,  4%  as  uric  acid,  2%  as  purine, 
4%  as  undetermined  nitrogen,  and  the  rest  as  urea.  Feeding  on  hypo- 
xanthine and  inosin  is  often  followed  by  prolonged  disturbances  of 
nitrogenous  equilibrium,  which  can  be  avoided  by  giving  sodium 
carbonate  at  the  same  time.  When  nucleic  acid  is  given,  50%  appears 
in  the  urine,  of  which  85%  is  in  the  form  of  allantoin  and  the  rest 
urea.  After  feeding  on  thymus,  17%  of  the  nitrogen  is  excreted  as 
allantoin,  5%  as  uric  acid,  and  the  rest  as  urea.  There  was  no  increase 
of  amino-acids  in  the  urine  in  any  experiment.     The  highest  allantoin 
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output  follows  feeding  on  nucleic  acid  and  hypoxanthine.  The  first 
step  in  the  disintegration  of  nucleic  acid  in  the  body  is  probably  the 
liberation  of  purines  and  not  of  inosin.  W.  D.  H. 

Phosphorus  Metabolism.  J.  P.  Ghegersen  {ZeitscJi.  physiol. 
Chem.,  1911,  71,  49 — 99). — On  nitrogenous  diet  which  contains 
phosphorus  in  an  inorganic  form  only,  the  organism  remains  in 
phosphorus  equilibrium,  or  may  put  on  ph  )sphorus.  Org^inic 
phosphorus  compounds  can  therefore  be  built  up  in  the  body  from 
phosphates.  On  a  nitrogen-free  diet  the  loss  of  phosphorus  is  not 
affected  if  phosphates  are  given.  On  a  nitrogenous  diet  free  from 
phosphorus,  but  capable  of  maimtaiuing  nitrogenous  equilibrium,  the 
excretion  of  phosphorus  falls  mat^kedly.  On  a  phosphorus-fiee  nitro- 
genous diet  containing  calcium  and  magnesium  salt;?,  the  urine  con- 
tains a  minimal  amount  of  phosphorus,  but  more  leaves  the  body 
by  the  faeces.  If  calcium  and  magnesium  salts  are  absent  from  the 
food,  the  urine  usually  contains  more  phosphorus  than  the  faeces.  The 
experiments  were  made  on  rats.  W.  D.  H. 

The  Utilisation  of  Yeast  in  the  Human  Body.  Wilhelm 
VoLTz  and  August  Baudrexel  {Biochem.  Zeitsch.,  1911,  31,  355 — 357). 
■ — In  continuation  of  a  former  investigation  (this  vol.,  ii,  215),  the 
food-value  of  constituents  of  yeast  other  than  protein  were  determined. 
The  amounts  resorbed  in  the  organism  were  found  as  follows  :  organic 
substances,  90%;  protein,  86%;  fat,  70%;  fibre,  40%;  nitrogen-free 
extractives,  100%.  S.  B.  S. 

Pasting  Studies.  I.  Nitrogen  Partition  and  Physiological 
Resistance  as  Influenced  by  Repeated  Pasting.  Paul  E.  Howe 
»nd  Philip  B.  Hawk  {J.  Amer.  Chem.Soc,  1911,  33,  215—253). — An 
account  in  full  detail  of  the  effect  on  a  dog  of  two  succes'^ive  fasts,  a 
preliminary  account  of  which  has  already  appeared  (compare  Abstr., 
1910,  ii,  728).  E.G. 

Purther  Remarks  on  the  Relationship  between  the  Magni- 
tude of  Oxidation  and  Cytolysis  of  Sea-urchin's  Eggs.  Jacques 
liOEH  and  Hardolph  Wasteneys  {Biochem.  Zeitsch.,  1911,  31, 
168 — 169). — A  reply  to  some  recent  criticisms  of  O.  Warburg  (Abstr,, 
1910,  ii,  628  ;  this  vol.,  ii,  60).  S.  B.  S. 

Increase  of  Protein  during  the  Pattening  of  Pull  grown 
Animals.  Theodor  Pfeiffer  and  K.  Friske  (Landw.  Versuchs-Stat., 
1911,74,409 — 465). — During  the  fattening  of  full-grown  sheep  the 
animal  puts  on  nitrogen  in  the  form  of  llesh.  The  worse  the  condition 
of  the  animal  beforehand,  the  more  marked  is  the  putting  on  of  flesh, 
and  this  occurs  even  although  the  diet  is  poor  in  protein,  especially  if 
given  for  long  periods.  W.  D.  H. 

The  Behaviour  of  Fats  of  Animal  Organs  in  Antiseptic 
Preservation.  Nagamichi  Shibata  {Biochem.  Zeitsch.,  1911,  31, 
321 — 335). — The     Kamagawa-Suto     method     of     examination     was 
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emploj'ed.  Concordant  results  were  almost  always  obtained  in  the  case 
of  the  fatty  acids  soluble  in  light  petroleum,  but  in  the  cholesterol 
estimations  the  results  were  not  always  so  satisfactory.  After 
prolonged  preservation  (up  to  forty-seven  days),  even  at  summer 
temperature,  no  changes  could  be  detected  in  higher  fatty  acids,  and, 
as  a  rule,  also  in  cholesterol.  There  is  therefore  no  evidence  of  new 
fat  formation  during  autolysis,  and  the  results  negative  the 
suggestion  that  fat  is  formed  from  protein  during  fatty  degeneration. 
The  fact  that  there  is  an  increase  of  stainable  fat  can  be  explained 
by  assuming  that  during  the  changes,  fat  is  set  free  from  certain  very 
complex  combinations.  S.  B.  S. 

Cholesterol  in  Animal  Tissues.  Arthur  Lapworth  [J.  Path. 
Bact.,  1911,  15,  254 — 261). — Windaus'  digitonin  method  for  estimat- 
ing cholesterol  and  its  esters  was  found  to  be  accurate.  Extraction  of 
the  organs  by  methods  which  involve  desiccation  with  plaster  of  Paris 
or  anhydrous  sodium  sulphate  does  not  lead  to  erroneous  results. 
Free  cholesterol  and  esters  were  found  in  kidneys,  adrenals,  a 
dermoid  cyst,  and  brain.  The  proportion  of  free  to  combined  cholesterol 
varies  considerably  with  age  in  the  same  organ ;  more  than  99%  in  the 
brain  is  free.  W.  D.  H. 

The  Fate  of  Cholesterol  in  the  Animal  Organism.  J. 
Browinski  {Chem.  Zentr.,  1910,  ii,  1072;  from  Xosinos,  1910,  35, 
Radziszewshi  Festhand,  557 — 561). — The  substance  extracted  from  the 
faeces  of  dogs  kept  on  a  flesh  diet  is  siiown  to  be  cholesterol,  on 
account  of  the  chemical  and  optical  properties  and  the  elementary 
analys^es  both  of  the  substance  itself  and  of  certain  of  its  derivatives. 
Cholesterol  is  not  therefore  reduced  to  coprostei'ol  in  the  intestine  of 
the  dog  (compare  Kusumoto,  Abstr.,  1909,  ii,  79).  W.  J.  Y. 

Pish.  Christoph  TJlrich  {Arch.  Pharm.,  1911,  249,  68—92).— 
The  author  has  determined  the  "  edible  matter,"  moisture,  fat,  ash, 
pure  ash  (free  from  sodium  chloride),  phosphoric  acid,  "  total 
nitrogen,"  protein,  and  "  nitrogen-free  extract "  for  twenty-five 
species  of  fish,  figures  being  given  in  most  cases  for  fresh,  preserved, 
and  cooked  specimens  of  each  species.  The  results  are  tabulated  in 
detail  in  the  original. 

The  fish  are  classified  into  "  fat,"  containing  24-03%  or  more  fat,  and 
"  lean,"  containing  below  7'03%  fat,  both  figures  being  calculated  on  the 
dry  matter  of  the  fresh  fish.  In  general,  the  "edible  matter"  shows 
great  variation,  and  over  the  whole  series  now  examined  ranges  for 
fresh  specimens  from  54 '1  to  76-5%,  the  former  being  yielded  by 
herrings  and  the  latter  by  haddock.  Frying  or  baking,  as  opposed  to 
boiling,  generally  increases  the  yield  of  "edible  matter."  Boiling 
usually  reduces  the  amount  of  water,  fat,  and  nitrogenous  substance 
in  the  edible  matter.  Frying  and  baking  increase  the  amount  of  fat 
in  "  lean  "  fish,  due  to  absorption  of  added  fat,  but  reduce  the  amount  in 
"  fat  "  fish.  The  various  methods  of  preservation,  such  as  "  salting," 
"  pickling,"  and  "  smoking,"  generally  reduce  all  the  constituents,  but 
especially  the  nitrogenous  matter,  T.  A.  H. 
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Reactions  in  Gelatinous  Media.  Raphael  E.  Liesegang 
(Zeitsch.  anal.  Chem.,  1911,50,82 — 87).— The  phenomena  which  result 
from  the  formation  of  precipitation  membranes  and  dead  space  by 
diffusion  in  gelatinous  media  are  shown  to  be  of  importance  in 
connexion  with  chemico-physiological  changes,  and  with  certain  opera- 
tions involved  in  histological  preparation  work  (compare  Abstr.,  1910, 
ii,  936,  1052).  H.  M.  D. 

The  Effect  of  Ions  Transported  by  the  Current  on  the 
Primary  Affinity  for  Colours,  and  the  Conductivity  of  Polarised 
Nerves.  Influence  of  the  Cations  Ca,  Na,  K  on  the  Anodic 
Region.  Alfred  Schwartz  (P/luger's  Archiv,  1911,  138,  487 — 524). 
— A  contribution  to  electro-physiology ;  the  effect  of  the  various 
constituents  of  Einger's  sohition  is  studied.  W.  D.  H. 

Changes  in  the  Excitability  of  iihe  Vegetative  Nervous 
System  by  Removal  of  Calcium.  Richard  Chiari  and  Alfred 
Frohlich  (Arch.  exp.  Path.  Pharm.,  1911,  64,  214 — 227). — Poisoning 
with  hydrochloric  acid,  oxalic  acid,  and  sodium  oxalate  increases  the 
excitability  of  the  nerve-endings  of  the  vegetative  (that  is  sympathetic 
and  autonomic)  nervous  system  towards  adrenaline  and  pilocarpine. 
Adrenaline  mydriasis  can  be  produced  in  cats  after  chronic  poisoning 
with  arsenic,  mercuric  chloride,  and  sodium  chlorate.  The  increase  of 
excitability  is  attributed  to  precipitation  of  calcium  or  washing  o»it  of 
the  calcium  from  the  tissues.  W.  D.  H. 

The  Influence  of  Phloridzln  on  Glycogen  Formation  in  the 
Liver.  Bernhard  Schondohff  and  Fritz  Suckrow  {PJliigers  Archiv, 
1911,  138,  538 — 546). — This  investigation  was  undertaken  on  account 
of  the  differences  in  the  views  held  on  the  relative  importance  of  the 
liver  and  the  kidney  in  phloridzin  diabetes.  Phloridz  n  was  found  to 
have  no  effect  at  all  on  glycogen  formation  in  the  liver.       W.  D.  H. 

The  Origin  of  Glycogen  from  Formaldehyde.  Bernhard 
Schondorff  and  Friedrich  Grebe  {Pfiiijers  Archiv,  1911,  138, 
525— 537).— Grube  (Abstr.,  1908,  ii,  307  ;  1909,  ii,  328)  stated  that 
the  liver  of  the  tortoise  is  able  to  form  glycogen  from  a  dilute  solution 
of  formaldehyde  perfused  through  it.  A  repetition  of  these  experi- 
ments failed  to  confirm  them.  The  usnal  result  is  that  the  perfused 
lobe  is  usually  poorer  in  glycogen  than  the  control  lobe.       W.  U .  D. 

Cysteine  in  Animal  Organs.  Vincenz  Arnold  {Zeitsch.  physiol. 
Chem.,  1911,  70,  314 — 325). — After  precipitation  of  extracts  of  liver, 
spleen,  and  thymus  with  ammonium  or  sodium  sulphate,  the  filtrate 
gives  an  intense  purple  with  sodium  nitroprusside  and  ammonia. 
This  is  attributed  to  cysteine,  and  the  substance  in  the  organ  extract 
agreejj  in  all  its  reactions  with  those  of  cysteine  prepared  from  cystine. 
Cysteine  is  regarded  as  an  important  primary  conf^titnent  of  animal 
cells.  W.  D.  H. 
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Study  of  Autolysis  by  Physico-chemical  Methods.  Richakd 
Chiari  {J.Biol.  Chem.,  1911,  9,  61 — 63). — Polemical  and  explana- 
tory: a  reply  to  Benson  and  Wells  (Abstr.,  1910,  ii,  978).  The 
author  dealt  with  alterations  in  the  state  of  the  cells  ;  Benson  and  Wells 
with  direct  effects  on  enzymes.  The  author's  results  agree  with  those 
of  Claypon  and  Schryver  in  the  existence  of  a  latent  period  of  five  or 
six  hours  in  the  commencement  of  autolysis  of  the  liver  after  death. 

W.  D.  H. 

Cutaneous  Pigmentation  in  Normal  and  Pathological 
Conditions.  William  Dyson  {J.  Path.  Bad.,  1911,  15,  298—322).— 
Melanotic  pigment  is  a  product  of  the  nucleus  of  the  epidermal  cells  ; 
melanin  is  r;egarded  as  the  protein  portion  after  separation  from 
complex  lipoids  in  the  nucleus.  It  is  disposed  of  by  the  lymph  stream. 
An  increase  of  pigment  can  occur  as  a  result  of  over-activity  of  the 
epidermis  provoked  by  light,  heat,  etc.,  or  of  deficient  drainage  by  the 
lymphatics.  W.  D.  H. 

The  Chemical  and  Biological  Diflferentiation  of  the  Three 
Proteins  of  Cow's  and  Human  Milk.  J.  Bauer  and  St.  Engkl 
{Biochem.  Zeitsch.,  1911,  31,  46 — 64). — The  caseinogen  was  separated 
chemically,  partly  by  thawing  after  long  freezing,  and  the  remainder  by 
acetic  acid ;  the  globulin  was  separated  from  the  caseinogen-free 
filtrate  by  magnesium  (full  saturation)  or  ammonium  sulphate  (half 
saturation)  ;  from  the  Gltrate  of  the  latter  the  albumin  was  precipi- 
tated by  lactic  acid.  The  biological  differentiation  was  carried  out  by 
quantitative  measurements  of  the  antigen-complement  binding  capacity, 
when  anti-sera  for  the  various  proteins  were  used  as  the  source  of 
complement,  the  haemalytic  action  being  employed  as  the  test.  A 
biological  differentiation  of  caseinogen,  albumin,  and  globulin  could 
be  detected.  The  globulin  is  more  nearly  allied  to  caseinogen  than 
albumin.  The  colostrum  proteins  are  similar  to  those  of  milk.  The 
globulin  and  albumin  from  milk,  serum,  and  colostrum  appear  to  be 
identical.  The  proteins  of  human  milk  are  similar  to  those  of  cow's 
milk.  S.  B.  S. 

The  Response  of  the  Colostral  Milk  of  Cows  to  the 
Schardinger  Reaction.  Richard  Reinhardt  and  Ernst  Seibold 
{Biochem.  Zeitsch.,  1911,  31,  294 — 320). — The  Schardinger  reaction 
(decoloration  of  methylene  blue-formaldehyde  mixture)  was  investigated 
with  the  employment  of  Schern's  thermodiascope.  The  reaction  varies 
under  different  conditions  and  with  different  fractions  of  a  single 
milking.  The  results  obtained  by  the  authors  are  chiefly  of  veterinary 
interest.  S.  B.  S. 

The  Cutaneous  Elimination  of  Nitrogen,  Sulphur,  and  Phos- 
phorus. Alonzo  E.  Taylor  (J.  ^ioZ.  CAem  ,  1911,  9,  21 — 24). — Two  men 
did  daily  uniform  work,  wore  clothes  of  the  same  weight,  and  did  not 
suffer  from  obvious  perspiration  ;  their  bodies  and  underclothing  were 
daily  washed  with  alcohol  and  0*5%  solution  of  sodium  carbonate. 
The  washings  were  collected,  concentrated,  and  analysed.     The  average 
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elimination  in  the  two  individuals  was,  in  case  A  (average  of  twenty- 
eight  days) :  sulphur  0-028,  phosphorus  0-003,  and  nitrogen  0-190  gram 
per  diem.  In  case  B  (average  forty- five  days)  the  respective  figures  were 
0-015,  0-002,  and  0  1 60.  The  figures  are  too  low,  as  the  hair  was 
omitted  to  be  washed.  W.  D.  II. 

Analyses  of  the  Urine  of  the  Pox,  Dog,  and  Coyote.  Philip 
B.  Hawk  (/.  Biol.  Chem.,  1910,  8,  465— i78).— The  three  animals 
named  were  placed  on  uniform  diets,  and  estimations  of  total 
nitrogen,  ammonia,  creatine,  and  creatinine  made  in  their  urine. 
The  figures  obtained  are  given  in  full,  and  slight  differences  are  noted. 

Urocanic  acid  was  not  sought  for.  W.  D.  H. 

• 

The  Presence  of  Allantoin  in  Certain  Poods.  H.  Ackroyd 
{Bio.-Chem.  J.,  1911,  5,  400— 406).— The  whole  quantity  of  allantoin 
excreted  by  man  on  a  milk  and  vegetable  diet  may  be  derived  directly 
from  the  food.  Milk,  white  bread,  French  beans,  and  green  peas  all 
contain  small  quantities  of  allantoin,  but  none  could  be  isolated  from 
eggs,  bananas,  or  rhubarb.  W.  D.  H. 

The  Oxyproteic  Acids  and  their  Part  in  Animal  Metabolism. 
Stanislaus  Bondzynski  {Chem.  Zentr.,  1910,  ii,  1069, from  Kosmos,  1911, 
35,  Radziszewski  Festhand,  680 — 694). — A  general  account  of  the  work 
of  the  author  and  his  pupils  on  the  derivatives  of  oxyproteic  acids  in  the 
urine  and  other  fluids  of  the  body.  Four  of  these  compounds  have 
been  isolated  from  human  urine:  autoxyproteic  acid  (C  43-21%; 
H4-91%;  N  24-40%;  SO-61%;  0  2633%);  oxyproteic  acid  (C  3962; 
H  5-64  ;  N  18-08  ;  S  1-12  ;  O  35-54%) ;  aZ^o-oxyproteic  acid  (C  41-33  , 
H  5-70;  N  13  55;  S  2-19;  0  37-23%;  and  urochrome  (C  43-09  ; 
H5-14;  N  11-15;  S  5  09;  O  35-53%),  the  two  last  of  which  are 
probably  direct  oxidation  products  of  protein.  From  the  barium 
contents  of  their  salts  (246 — 37%  Ba),  the  molecules  must  contain  a 
large  number  of  (arboxyl  groups,  and  these  compounds  cannot 
therefore  be  classed  as  polypeptides,  as  was  done  by  Abderhalden, 

Urochrome  forms  the  chief  pigment  of  the  urine,  and  the  daily 
excretion  of  this  substance  in  normal  human  urine  is  0-54 — 0-69  gram, 
Ifvhich  may  rise  to  1-19  gram  under  pathological  conditions.  From 
15 — 6-8%  of  the  total  nitrogen,  and  about  98%  of  the  sulphur  of 
normal  urine,  are  derived  from  these  acids. 

Urine  also  contains  other  organic  acids  which  may  be  extracted  with 
ether,  and  of  these  the  daily  excretion  is  equivalent  to  about  11  grams 
of  Fodium.  Oxyproteic  acids  also  occur  in  human  blood-serum  in 
sufficient  quantity  to  account  for  25-9 — 40%  of  the  total  nitrogen. 
Under  certain  pathological  conditions  as  much  as  817%  of  the 
oxyproteic  acids  present  in  serum  consists  of  urochrone. 

The  author  draws  the  conclusion  that  most  of  the  nitrogen  of  blood- 
serum  is  present  in  the  form  of  oxyproteic  acids  and  other  organic 
acids,  and  not  as  urea.  These  acids  must  play  a  part  in  the  neutralisa- 
tiion  of  the  bases  of  t^e  bpd^,  ^nd  in  t)ie  reaction  of  its  tissues. 
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Estimation  of  Urobilin  in  the  Excreta  and  its  Value  as  a 
Measure  of  Haemoglobin  Metabolism.  G.  C.  E.  Simpson  {Bio.- 
Chem.  J.,  1911,  5,  378 — 389). — Most  of  the  urobilin  formtd  is  excreted 
usually  with  the  faeces.  In  constipation,  the  urobilin  of  the  urine  rises. 
The  total  output  of  urobilin  represents  the  total  breakdown  of  hsemo' 
globin  ;  that  in  the  urine  indicates  the  absorption  capacity  of  the 
intestinal  wall.  The  liver  can  deal  with  a  very  large  amount  of 
hajtnoglobin  before  unaltered  haemoglobin  overflows  into  the  urine. 

W.  D.  H. 

Urorosein  Pigments  of  the  Urine.  Vincknz  Arnold  {Zeitsch. 
physiol.  Chem.,  1911,  71,  1 — 6), — The  urorosein  group  contains  three 
members :  a-  or  normal  urorosein,  ;8-urorosein,  and  nephrorosein.  The 
colour  and  spectroscopic  appearances,  and  the  changes  these  undergo 
when  exposed  in  amylic  alcohol  solution  to  sunlight,  are  described. 
They  are  absent  from  normal  urine,  but  are  found  in  various  patho' 
logical  cases  :  nephrorosein  in  convalescence  from  scarlet  fq^ver,  in 
chronic  tuberculosis,  etc.  Accepting  the  view  of  Salkowski  and 
Herter  that  urorosein  has  a  chromogen  which  is  yS-indoleacetic  acid, 
a  product  of  intestinal  putrefaction,  the  view  is  advanced  that  the 
occurrence  of  the  pigments  is  related  to  intestinal  conditions,  and  is 
principally  seen  when  there  is  constipation,  or  when  proteins  are  not 
readily  absorbed,  as  on  a  milk  diet.  W.  D.  H. 

Origin  of  Immune  Substance.  J.  P.  McGowan  {J.  Path.  Bad., 
1911,  15,  262 — 281). — After  spleen,  thyroid,  kidney,  the  leucocyte 
and  lymphatic  organs  are  excluded]by  extirpation  and  otherwise,  the 
injection  of  ox  corpuscles  into  the  rabbit  still  produces  the  production 
of  the  immune  substance  on  the  third  day.  As  the  same  result 
follows  feeding  on  ox-blood,  the  conclusion  is  drawn  that  the  production 
of  such  substances  is  an  exaggeration  of  a  normal  process  which  deals 
with  food  protein  ;  and  the  liver,  situated  as  it  is  on  the  direct  path 
of  foreign  material  entering  the  circulation,  is  regarded  as  the  possible 
seat  of  the  formation  of  anti-substances.  W.  D.  H. 

The  Limit  of  G-lycuronic  Acid  Combination  in  Rabbits 
Immunised  Against  Enzymes.  Juno  Hamalainen  and  Lennart 
Sjostkom  (Skand.  Arch.  Physiol.,  1910,  24,  113— 126).— In  rabbits 
immunised  against  emulsin,  and  then  fed  on  borneol  and  its  com- 
pounds, the  amount  of  borneol  excreted  in  the  urine  in  combination 
with  glycuronic  acid  is  increased,  and  may  be  doubled.  The  effect  is 
more  marked  with  I-  than  with  c?-borneol.  A  similar  effect  is  noted  if 
thymol  is  given  instead  of  borneol,  and  this  is  regarded  as  evidence 
that  thymolglycuronic  acid  has  a  /3-glucoside  structure.       W.  D.  H. 

The  Nature  of  Turbid  Swelling.  [Parenchymatous, 
Albuminous,  or  Granular  Degeneration.]  Martin  H.  Fisher 
{Zeitsch.  Chem.  Ind.  KoUoide,  1911,  8,  159 — 167). — Experiments  have 
been  made  to  determine  the  nature  of  the  turbid  swelling  exhibited 
by  the  cells  of  the  Ijver,  kidney,  etc,  under  certain  pathological 
ponditions, 
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When  pieces  of  fresh  liver  or  kidney  are  placed  in  distilled  water, 
the  organs  develop  a  grey  colour  and  exhibit  the  phenomenon  of 
turbid  swelling.  In  dilute  (0-005iV)  solutions  of  acids  (lactic,  formic, 
acetic,  tartaric,  hydrochloric,  sulphuric,  or  nitric),  the  swelling  takes 
place  much  more  quickly.  The  addition  of  salts  to  the  acid  solutions 
sometimes  increases  the  rapidity  of  the  change,  in  other  cases  it  causes 
a  diminution.  In  the  absence  of  acids,  the  specific  effects  of  the 
various  salts  are  exhibited  in  the  same  manner.  In  alkaliue  solutions 
the  turbid  swelling  is  not  observed. 

The  turbid  swelling  is  supposed  to  be  connected  with  the  production 
of  acid  in  the  affected  cells,  and  this  increases  the  affinity  of  the 
colloids  for  water.  The  development  of  the  turbidity  resembles 
closely  the  precipitation  of  casein  in  its  general  characters.  The 
swelling  and  the  turbidity  are  therefore  both  primarily  due  to  the 
formation  of  acids  in  the  cells.  This  results  in  an  increased  absorption 
of  water,  whereby  swelling  is  caused,  aud  also  in  the  precipitation  of 
proteios  within  the  cells.  Experimental  observations  are  cited  in 
support  of  this  view.  H.  M.  D. 

Chemical  Changes  in  the  Liver  in  Certain  Pathological 
Processes.  B.  J.  Slowtzoff  and  L.  W.  Soboleff  (Biochem.  Zeitsch., 
1911,  31,  234 — 242). — Concurrently  with  pathological-morphological 
changes  in  the  liver,  the  chemical  changes  were  investigated  in  certain 
cases  of  disease  (^<yphilis,  cirrhosis,  etc.).  Prelimioary  investigations 
showed  that  the  amount  of  blood  still  contained  in  the  washed-out 
liver  made  but  little  difference  in  the  results.  In  cases  of  cirrhosis 
due  to  congestion,  it  was  found  that  side  by  side  with  degeneration 
as  studied  histologically,  there  is  an  increase  in  the  water-content, 
and  the  quantity  of  fat  becomes  sub-normal.  The  liver  becomes  richer 
in  extractives,  and  poorer  in  nucleins  and  peroxydases.  In  syphilis 
the  composition  of  the  liver  remains  normal,  but  there  is  a  marked 
decrease  in  ferment-content.  S.  B.  S. 

The  Peptide-splitting  Ferments  of  Gastric  Contents  in 
Cancer.  I.  Walker  Hall  and  G.  Scott  Williamson  (/.  Path.  Bact., 
1911,  15,  352 — 353). — The  gastric  contents  in  cases  of  cancer  decom- 
pose glycyltryptophan.  This  confirms  a  statement  previously  made  by 
Neubauer  and  Fischer  (Arch.  klin.  Med.,  97,  Hefte  5 — 6)  ;  certain 
precautions,  however,  are  necessary  in  carrying  out  the  test. 

W.  D.  H. 

Creatine  and  Creatinine  Excretion  in  Diabetes  Mellitus. 
M.  Ross  Taylor  {Bio-Chem.  J.,  1911,  5,  362— 377).— Creatine  is 
constantly  present  in  diabetic  urine,  even  if  the  diet  is  free  from 
creatine.  This  is  regarded  as  due  to  increased  endogenous  protein 
katabolism.  Total  creatinine  excretion  is  not  increased  in  diabetes 
even  on  a  diet  rich  in  meat ;  but  the  amount  even  on  a  creatine- 
creatinine-free  diet  varies  to  a  certain  extent  with  the  intake  of 
nitrogen.  W.  D.  H. 

The  Theories  of  Experimental  Diabetes.  E.  Frank  and 
S.  Isaac  {Arch.  exp.  Path.  Pharm.,\^U,  64,  293— 328).— A  discussion 
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of  the  causes  of  diabetes  when  experimentally  produced  by  adrenaline, 
by  extirpation  of  the  pancreas,  and  by  phloridzin  ;  the  importance  of 
the  liver  functions  in  producing  the  condition  is  insisted  on.  The 
internal  secretion  of  the  pancreas  is  believed  to  act  as  an  amboceptor 
to  enable  the  liver  to  fix  glycogen  ;  pancreatic  diabetes  is,  therefore, 
due  to  interference  with  glycogen  fixation,  whereas  phloridzin  diabetes 
is  a  condition  in  which  the  kidneys  themselves  participate,  and  is 
due  to  interference  with  dextrose  fixation.  W.  D.  H. 

Studies  on  Glycosuria.  Edward  S.  Edie,  Benjamin  Moore, 
and  Herbert  E.  Koaf  {Bio-Ghem.  J.,  1911,  5,  325— 361).— A  general 
consideration  of  the  varied  causes  of  glycosuria.  Some  experimental 
facts  on  the  production  of  this  condition  by  inhalation  of  carbon 
dioxide  and  by  anaesthetics  are  given.  In  one  dog  deprived  of  its 
pancreas,  a  combination  of  extracts  of  pancreas,  duodenum,  and  liver 
caused  a  temporary  disappearance  of  the  sugar  from  the  urine ;  but 
later,  in  the  same  dog  and  in  other  dogs,  the  administration  of  the 
extracts  produced  no  effect  whatever.  W.  D.  H. 

Does  Dextrose  Arise  from  the  Digestion  of  Cellulose  ? 
Graham  Lusk  {Amer.  J.  Physiol.,  1911,  27,  467 — 468). — From 
experiments  on  phloridzinised  dogs  this  question  is  answered  in  the 
negative.  W.  D.  H. 

So-called  Oxaluria.  S.  Serkowski  and  Mozdzenski  {Zeilsch. 
pliysioL  Chem.,  1911,  70,  264— 278).— The  examination  of  a  large 
number  of  urines  is  given  in  detail,  and  the  possible  meanings  of 
excretion  of  oxalates  discussed,  but  no  general  conclusions  are  drawn. 
The  most  important  point,  however,  appears  to  be  that  increase  in 
acid  phosphates  favours  the  precipitation  of  oxalates,  and  therefore 
the  occurrence  of  such  a  precipitate  does  not  necessarily  mean  an 
increase  of  oxalate  excretion.  W.  D.  H. 

Lsevulosuria.  Oscar  Adler  {PJliigers  Archiv,  1911,  139, 
93 — 130). — A  historical  review  of  lsevulosuria  is  given,  together  with 
an  account  of  the  methods  of  detecting  laevulose  and  separating  it 
from  dextrose  in  the  urine.  Alimentary  lsevulosuria  is  fairly  readily 
produced,  but  in  diabetes  the  condition  is  a  rare  one.  In  1490  cases 
of  diabetes  it  occurred  in  0*13%.  Some  clinical  details  of  a  few  cases 
are  given  ;  in  a  few  cases  there  is  evidence  of  heredity.  Lsevulose  is 
not  found  in  acidosis.  W.  D.  H. 

The  Clinical  Importance  of  B.  Goldschmiedt's  Glycuronic 
Acid  Reaction  in  Infants'  Urine.  Ernst  Mayerhofer  {Zeitsch. 
physiol.  Chem.,  1911,  70,  391 — 397.  Compare  Abstr.,  1910,  ii,  555, 
759). — The  importance  of  this  reaction  in  the  urine  of  suckling 
children  is  that  it  is  an  indication  of  intestinal  putrefaction  ;  urines 
often  give  it  which  do  not  give  the  indican  reaction.  W.  D.  H. 

Employment  of  Chromium  Salts  for  Combating  Plague. 
Paul  Koenig  {Chem.  Zeit.,  1911,  35,  205 — 206). — The  process  consists 
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in  applying  5—10%  solution  of  sodium  dicbromate  to  bodies  of 
animals,  excrementitious  matters,  and  places  infected  with  plague. 
Other  dichromates  and  chromates  may  be  employed,  but  are  less 
convenient,  and  permanganates  ai-e  less  effective. 

The  results  of  numerous  experiments  with  plants  showed  that 
chromates  act  with  extraordinary  power  and  rapidity  as  poisons  on 
protoplasm.  N,  H.  J.  M. 

The  Action  of  Lecithin  from  Diflftirent  Sources  in  the 
Wassermann  Reaction.  Carl  H.  Buowing,  J.  Ckuickshank,  ami 
W.  GiLMOUH  (J.  Path.  BacL,  1911,  15,  361— 362).— The  general  result 
obtained  sbows  that  the  amount  of  complement  absorbed  in  the 
presence  of  syphilitic  serum  is  greatest  with  heart  lecithin  and  least 
with  brain  and  egg-yolk  lecithin.  Such  biological  differences  confirm 
observations  as  to  differences  in  the  chemical  constitution  of 
phosphatides  from  various  sources.  It  has  not  been  yet  determined 
which  of  them  is  of  chief  importance  in  bringing  about  the  syphilis 
reaction.  W.  D.  H. 

The  Influence  of  Adrenaline  on  Muscular  Activity.  Mme. 
Wanda  Radwanska  {Bull.  Acad.  Sci.  Cracow,  I'JIO,  B,  8,  728 — 736). — 
From  experiments  on  frogs,  the  following  conclusions  are  drawn  : 
injection  of  adrenaline  into  the  substance  of  voluntary  muscles 
increases  their  contractile  force,  and  relieves  fatigue  ;  the  total  amount 
of  work  done  is  diminished  by  removal  of  the  suprarenal  capsules,  but 
can  be  raised  to  the  normal  by  treating  such  frogs  witli  adrenaline. 
Normal  frogs,  and  frogs  without  suprarenals  but  treated  daily  with 
adrenaline,  possess  iu  their  nerves  a  higher  excitability  (ten-fold)  than 
those  without  suprarenals  simply.  W.  D.  II. 

The  Effect  of  Oxygen  and  the  Salts  of  the  Blood  on  the 
Action  of  Adrenaline.  Erich  Siegel  {Pfluger's  Archiv,  1911,  138, 
617 — 637). — In  previous  researches  it  has  been  stated  that  the  activity 
of  adrenaline  is  destroyed  by  oxidation.  It  was,  however,  found  that 
the  power  adrenaline  possesses  of  dilating  the  frog's  pupil  was  not 
affected  by  oxidising  agents.  In  the  presence  of  blood-serum  this  is 
also  true.  Distilled  water  after  some  hours  dilates  the  pupil  ; 
physiological  salt  solution  usually  contracts  the  pupil,  but  does  not 
affect  the  subsequent  action  of  adrenaline.  The  chlorides  of  calcium 
and  potassium  in  the  concentrations  in  which  they  occur  in  serum  htve 
no  effect  either  on  the  pupil  or  on  the  action  of  adrenaline.  A  mixture 
of  the  three  salts  in  the  proportion  in  which  they  occur  in  serum  has 
the  same  effect  as  physiological  sodium  chloride  solution. 

W.  D.  H. 

Influence  of  Urethane  in  the  Production  of  Glycosuria  in 
Rabbits  after  the  Intravenous  Injection  of  Adrenaline.  Frank 
P.  Underiiill  (J.  Biol.  Ghem.,  1911,  9,  13 — 18). — The  subcutaneous 
administration  of  adrenaline  in  the  dilution  1  :  1000  produces  glycosuria 
in  rabbits  more  readily  than  the  same  amount  introduced  intravenously 
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in  greater  dilution.     If  the  dilution  is    1  :  500,000  or  1  :  125,000,  no 
glycosuria  ensues  unless  the  animal  is  under  urethane  narcosis. 

W.  D.  H. 

The  Relation  between  Chemical  Constitution  and  Physio- 
logical Action  ;  Substances  with  Unstable  Carbon-Nitrogen 
Linking.  Hermann  Emde  {CJiem.  Zentr.,  1910,  ii,  1477;  from 
Festschrift  Deut.  Apoth.  Ver.,  1910,  85 — 105). — A  number  of  instances 
are  discussed  in  which  unsaturated  compounds  are  more  poisonous 
tlian  the  corresponding  saturated  compounds,  with  a  view  to  deter- 
mining whether  the  double  linking  in  those  compounds  which  owe 
their  toxcity  to  its  presence  causes,  at  the  same  time,  a  marked 
instability  in  the  molecular  linking.  A  number  of  experiments  were 
carried  out  on  quaternary  ammonium  compounds  containing  a  double 
linking  to  ascertain  the  effect  of  the  position  of  this  double  bond  on 
the  stability  of  the  carbon-nitrogen  linking,  and  the  e^se  with  which 
cleavage  took  place  at  this  point  under  the  action  of  nascent  hydrogen 
was  taken  as  the  measure  of  the  stability  of  this  lihking.  It  was 
found  that  this  carbon-nitrogen  linking  is  unstable  in  those  substances 
containing  an  aliphatic  double  bond  in  the  ay3-position  (CIO'N),  but 
not  in  the  )8y-position  (CIC'C'N),  whilst  the  opposite  held  in  the  case 
of  a  double  bond  in  the  benzene  ring.  The  presence  of  a  benzene 
radicle  in  the  molecule,  however,  modi  ties  this  rule  in  those  substances 
containing  a  double  bond  in  the  open-chain,  since  cinnamyltrimethyl- 
ammonium  chloride  shows  little  stability,  although  the  double  bond 
is  in  the  ySy-position, 

When  compounds  containing  more  than  one  cinnamyl  or  benzyl 
group  in  the  molecule  are  acted  on  by  sodium  amalgam,  only  one  of 
these  groups  is  split  off  as  phenylpropylene  or  toluene,  and  the  others 
remain  attached  to  the  nitrogen  in  the  tertiary  amine.  If  both  cinn- 
amyl and  benzyl  groups  are  present,  only  the  cinnamyl  group  is  split 
off.  Similar  experiments  have  been  carried  out  by  Runne  with 
compounds  obtained  from  benzylamine  by  substitution  in  the  side- 
chain.  The  quaternary  ammonium  compounds  corresponding  with 
aminophenylpropacol  and  with  aminophenylbutanol  are  acted  on  by 
sodium  amalgam  according  to  the  equations  : 

NMegCl-CHPh-CHMe-OH  +  H,  -  CHgPh-CHMe-OH  +  NMe.,  +  HCl. 
NMegCl-CHPh-CHg-CHMe-OH  +  H,  = 

CHgPh-CH^-CHMe-OH  +  NMeg  +  HCl. 
The  carbon-nitrogen  linking  in  pheuylethyitrimethylammonium 
chloride  is  rendered  unstable  by  the  double  bond  in  the  benzene  ring  in  the 
yS-position  (OIC'C'C'N),  since  this  compound  is  decomposed  by  sodium 
amalgam,  and  to  this  instability  is  attributed,  in  part,  the  physiological 
action  of  derivatives  of  phenylethylamine,  such  as  ^>hydroxyphenyl^ 
ethylamine,  hordenine,  adrenaline,  ephedrine  and  i/^-ephedrine. 

From  the  observation  of  Runne  and  of  Schmidt  and  Biimming,  that 
the  hydrochlorides  of  the  amino-alcohol,  NHMe*CHPh*CHMe'OH,  and 
of  ephedrine  are  converted  by  heating  into  methylamiue  hydrochloride, 
together  with  benzyl  methyl  ketone  and  phenyl  ethyl  ketone,  the 
conclusion  is  drawn  that  ephedinne  and  i/^-ephedrine  are  /S-methyl* 
amino-a  phenylpropanol,  NHMe'CHMe*OHPh*OH. 


ii.   314  ABSTRACTS   OF   CHEMICAL   PAPERS. 

Phenylelhyltrimethylavimonium  chloride,  CH2Ph'CH2'NMe3Cl,  was 
prepared  in  the  following  manner.  w-Nitrostyrene  was  reduced  at  0° 
with  zinc  dust  and  acetic  acid  to  the  phenylacetaldehydeoxime, 

CHgPh-OHINOH, 
m.  p.  105°,  and  this  further  reduced  by  sodium  amalgam  to  phenylethyl- 
amine,  CHgPh'CHg'NHg.  The  aurichloride  forms  yellow  needles, 
melting  at  98 — 100°,  and  the platinic?doride,  orange  scales,  decomposing 
at  21-6 — 248°.  This  was  then  converted  into  phenylethyltrimethyl- 
ammonium  iodide,  colourless  plates  and  needles,  m  p.  230'5°,  and  then  to 
the  chloride  by  means  of  silver  chloride.  The  aurichloride  forms 
yellow  plates  and  needles,  melting  at  156°,  and  the  platinichloride, 
orange-red  needles.  Sodium  amalgam  decomposes  it  into  trimethyl- 
amine  and  a  non-nitrogenous  substance,  probably  ethyl  benzene. 

W.  J.  Y. 

Physiological  Action  of  Some  Sodium  Camphenephos- 
phinates.  John  A.  Gardner  and  W.  Lkgge  Symes  {Bio-Chem.  J. 
1911,  5,  390 — 399). — Sodium  a-  and  /8-camphenephosphinates  differ 
but  little  in  their  phy^iological  effects ;  both  are  far  less  active  than 
sodium  pyrophosphate,  but  more  so  than  the  orthophosphate.  The 
effects  are  chiefly  on  the  cerebral  nervous  systems,  and  their  comparative 
inertness  is  due  to  rapid  excretion.  W.  D.  H. 

Pharmacology  of  Diglycollosalicylic  Acid.  Alfred  Chistoni 
(Chem.  Zentr.,  1910,  ii,  989,  from  Arch.  Farmacol.  sperini.,  1910, 
9,  416 — 429). — Experiments  carried  out  in  vitro  on  this  compound, 
0(CH2*CO*0*CgH4'C02H)2,  show  that  it  is  converted  into  its  con- 
stituents to  some  extent  in  distilled  water  at  20°  completely  and 
rapidly  in  weak  alkaline  solution,  in  weak  acid  solution  after  one  and 
a-half  hours  at  20°,  or  forty  minutes  at  39°,  and  in  the  gastric  juice  from 
dogs  after  twenty-five  minutes  at  39°.  The  maximum  dose  which  may 
be  given  to  animals  without  causing  vomiting  is  0*20  gram  per  kilo.  ; 
the  minimum  lethal  dose  is  0-55  gram  per  kilo,  for  dogs,  and  1-80  gram 
per  kilo,  for  rabbits.  The  salicylic  acid  appears  always  in  the  urine 
and  not  in  the  faeces  of  the  animals,  and  the  normal  reaction  of  the 
urine  is  not  altered  by  it. 

DiglycoUic  acid,  0(CH2*C02H)2,  is  less  poisonous  than  the  above 
compound.  W.  J.  Y. 

The  Behaviour  of  p- Hydroxy phenylaminoacetic  Acid  in 
the  Animal  Body.  Konhad  Fromherz  {Zeitsch.  physiol.  Ghem , 
1911,70,351 — 359). — Schotten  first  showed  that  phenylaminoacetic 
acid  was,  in  part,  excreted  as  mandelic  acid.  It  was  found  in  the 
present  research  that  the  hydroxy-acid  is  reduced  in  vitro  to 
;?-hydroxyphenylglyoxylic  acid  and  p-hydroxymandelic  acid ;  the 
latter  is  racemic,  and  so  differs  from  that  found  in  the  urine  of  cases 
of  atrophy  of  the  liver  by  Schultzen  and  Ries.  If  jp-hydroxyphenyl- 
glyoxylic  acid  is  given  to  animals,  there  is  no  jo-hydroxymandelic  acid 
in  their  urine.  Further,  on  feeding  with  jo-hydroxyphenylaminoacetic 
acid,  the  corresponding  ketonic  acid  is  formed,  of  which  the  Isevorotat- 
ing  constituent  is  largely  excreted  unchanged,  but  there  is  no  reduction 
to  jo-hydroxymandelic  acid.  \V.  D.  H. 
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The  Effects  of  Certain  Animal  Extracts  on  the  Blood- 
Vessels.  J.  A.  Campbell  {Quart.  J.  exj).  rhysiol,  1911,  4,  1 — 18). — 
Experiments  with  suprarenal  and  pituitary  extracts  were  made  in  the 
vessels  of  the  limbs,  lung,  heart,  kidney,  spleen,  portal  vein,  carotid 
artery,  superior  vena  cava,  and  superior  mesenteric  artery.  Suprarenal 
extract  causes  marked  constriction  in  all  cases,  except  on  the  vessels  of 
heart  and  lungs.  In  the  heart,  it  has  usually  no  effect,  but  sometimes 
slight  constriction  is  seen  ;  slight  constriction  in  the  lung  vessels  is 
rather  more  frequent  than  in  the  heart  vessels.  The  pituitary  extract 
contains  at  least  two  substances,  one  causing  contraction  and  the 
other  relaxation ;  each  produces  its  characteristic  effect  on  all  the 
arteries  except  the  renal,  where  contraction  is  hardly  ever  obtained, 
the  result  being  nearly  always  relaxation.  W.  D.  H. 

The  Laboratory  Air  and  its  Deleterious  Constituents. 
Josef  Habermann,  Wilhelm  Kulka,  and  E.  Homma  (Zeitsch.  anal. 
Chem.,  1911,  50,  1 — 11). — The  present  article  relates  to  hydrogen 
sulphide.  The  authors  examined  fifty  samples  of  air  from  laboratories, 
the  volume  of  hydrogen  sulphide  varying  from  0'00015  to  0"2  volume 
per  1000.  In  no  case  did  any  of  the  workers  complain  of  unpleasant 
symptoms.  L.  de  K. 

The  Disordered  Metabolism  in  Phosphorus  Poisoning. 
E.  Frank  and  S.  Isaac  {Arch.  exp.  Path.  Pharm.,  1911,  64,  274—292). 
— In  the  e.irly  stages  of  phosphorus  poisoning  the  liver  ceil«  are 
stimulated,  so  that  their  glycogen  disappears  and  sugar  passes  into  the 
circulation  ;  in  later  stages  the  liver  loses  its  power  to  store  glycogen, 
and  its  assimilating  functions  are  destroyed.  W.  D.  H. 

Chemical  Changes  in  the  Liver  after  Phosphorus  Poisoning, 
B.  J.Slowtzoff  {Biochmi.  Zeitsch.,  1911,31,  227 — 233). — After  acute 
phosphorus  poisoning  the  weight  of  the  liver  decreases.  The  quantity 
of  fat  thereby  increases,  whereas  that  of  the  protein  decreases.  This 
is  due  chiefly  to  the  breakdown  of  the  phosphorus- free  protein  con- 
stituents. Of  the  nucleoproteins,  the  water-soluble  undergoes  the 
greatest  amount  of  decomposition.  The  liver  after  phosphorus 
poisoning  contains  less  peroxydase  and  protease,  but  more  amylase. 

S.  B.  S. 

The  Removal  of  the  Poisonous  Properties  of  Strychnine 
and  Cocaine  by  Peripheral  Nerves.  Toyotane  Wada  {PJiiiger's 
Archiv,  1911,  139,  141 — 163). — An  emulsion  of  strychnine  or 
cocaine  with  the  sciatic  nerves  from  several  kinds  of  animals  was 
filtered  after  three  hours,  and  injected  into  frogs.  The  toxic  characters 
of  the  alkaloids  were  found  to  be  removed.  Previous  heating  of  the 
nerves  at  100°  does  not  affect  the  result.  Blood  and  sti-iped  muscle 
do  not  produce  the  effect.  In  the  central  nervous  system  the  white 
matter  is  more  effective  than  the  grey  in  this  connexion. 

W.  D.  H. 

Persistence  of  Strychnine  in  a  Corpse.  Marshall  P.  Cram  and 
Phimp  W.  Meserve  {J.  Biol.  Chem.,  1910,  8,  495— 496).— Strychnine 
was    still  found  in  a   corpse  which  had  been  buried    twelve  months 
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previously  in  a  damp  grave.  The  spinal  cord  was  the  only  organ  wher0 
it  was  discoverable,  as  this  was  better  protected  than  the  other  organs 
from  the  action  of  the  water  in  the  grave,  which  was  acid  from  the 
embalming  fluid  which  had  been  used.  W,  D.  H. 

Veronal.  A.  Gbobee  (Biochem.  Ztitsch.,  1911,  31,  1 — 31). — 
Veronal  is  far  more  toxic  than  has  hitherto  been  supposed,  being  3 — 4 
times  more  toxic  for  cats  and  rabbits  and  2 — 2|  more  toxic  for  dogs.  It 
has  a  marked  action  on  the  abdominal  vessels,  which  causes  a  periodic  rise 
and  fall  in  the  blood-pressure.  It  is  therefore  contraindicated  in 
cases  where  there  is  an  injury  in  the  functions  of  the  vessels  (;ts  in 
typhus  abdominalie,  etc.).  In  treatment  of  cases  of  poisoning,  the 
abdominal  vessels  should  be  compressed,  and  the  patient  kept  warm 
and  given  oxygen  inhalations.  S.  B.  S. 

The  Action  of  Cobra  Poison.  Ivar  Bang  and  Eunst  Overton 
{Biochem.  Zeitsch.,  1911,  31,  243—293.  Compare  Abstr.,  1910, 
ii,  229). — With  tadpoles  in  cobra  poison  solution  (I  in  1,000,000)  the 
whole  nervous  system  is  completely  paralysed  within  twenty- four 
hours.  If  the  strength  of  the  solution  does  not  exceed  1  in  400,000, 
or  1  in  500,000,  the  circulation  remains,  even  after  several  days, 
intact,  and  the  animals  recover,  although  very  slowly,  if  transferred 
back  again  to  pure  water.  If  the  concentrations  exceed  this  amount, 
the  toxic  effects  are  no  longer  reversible,  and  the  skin  epithelium  is 
gradually  attacked.  After  several  immersions  and  recoveries,  the 
animals  are  still  paralysed  by  the  same  concentration  as  was  active  at 
the  first  immersion.  The  poison  penetrates  about  as  quickly  as 
chloral  hydrate,  but  somewhat  more  slowly  than  most  narcotics. 
Calcium  salts  depress  the  toxicity,  and  in  solutions  of  |%  calcium 
chloride  (solutions  above  this  concentration  are  themselves  deleterious 
to  tadpoles)  about  one  hundred  times  more  poison  is  necest^ary  to 
produce  the  effect  which  can  be  produced  in  the  absen  -e  of  the  salt. 
Solutions  of  calcium  hydroxide  are  still  more  etficient  in  this  respect 
than  are  those  of  the  chloride.  Magnesium  and  sodium  salts  have  a 
similar  action,  but  it  is  very  much  weaker  than  that  produced  by  the 
calcium  salts.  Antivenin  in  the  solution  also  diminishes  the  toxic 
effects.  The  so-called  neurotoxin,  which  is  apparently  identical  with 
haemolysin,  is  absorbed  by  blood-corpuscles  much  more  rapidly  from 
isotonic  sugar  solutions  than  from  isotonic  salt  solutions.  The 
corpuscles  charged  with  neurotoxin  can  give  it  up  again  to  solutions 
which  are  weaker  in  the  poison.  Neurotoxin  is  also  taken  up  by 
lecithin,  cholesterol,  and  olive  oil.  The  process  is  reversible.  The 
toxicity  of  bee-poison  to  tadpoles  is  also  diminished  by  the  presence 
of  calcium  chloride,  although  not  to  the  same  extent  as  is  cobra 
poison.  S.  B.  S. 

Crotalotoxin  from  the  Venom  of  the  North  American 
Clapper  Snake  (Crotalua  adamanteue).  Edwin  S.  Faust  {Arch. 
exp.  Path.  Pharm.,  1911,  64,  244 — 273). — Crotalotoxin  was  prepared 
from  the  dried  venom  by  Schmiedeberg's  "copper  alkali"  method,  and 
is  the  substance  to  which  is  due  the  effect  on  the  central  nervous 
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system,  especially  on  the  respiratory  centre.  It  is  free  from  nitrogen, 
und  has  the  formula  Cg^Hg^Ogi,  or  G-i^'H.2qO-j^q,^J1^0.  Ophiotoxin  from 
the  cobra  has  the  formula  C^^HggOjQ.  These  two  substances  have 
much  the  same  action,  but  the  local  action  of  the  crotalotoxin  is  more 
manifest.  It  is  a  member  of  the  sapotoxin  group.  Given  by  the 
mouth  it  is  practically  harmless.  It  has  no  effect  on  blood-coagula- 
tion ;  it  is  a  neurotoxin,  a  cytotoxin,  a  cytolysin,  a  hsemorrhagin,  and 
a  hsemolysin.  Crotalotoxin,  ophiotoxin,  and  bufotalin  (from  the  toad, 
Ca^H^gO^o)  are  all  in  the  same  pharmacological  group,  and  are  regarded 
as  derivatives  of  cholesterol.  W.  D.  H. 
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Formation  of  rZ-Gluconic  Acid  by  Bacterium  Savastanoi. 
Carl  L.  Alsberq  (/.  BioL  Ghent.,  1911,  9,  1 — 7). — The  olive  tubercle 
organism  above  named  when  grown  aerobically  in  certain  sugars  forms 
acid.  In  the  case  of  dextrose  the  acid  formed  is  d-gluconic  acid.  The 
amount  of  material  metabolised  is  large  when  compared  with  that  in 
germinating  seeds  or  man.  This  bacterium  converts  daily  an  amount 
of  energy  equal  to  448  calories  per  kilo,  of  organisms.  The 
corresponding  figure  in  man  is  35.  W.  D.  H. 

Antigen  Formation  in  Protein-free  Culture  Media.  I. 
Tuberculin.  Ernst  Lowenstein  and  Ernst  P.  Pick  {Biochem.  Zeitsch., 
1911,  31,  142—152). — The  medium  employed  for  the  tubercle  bacillus 
contained  in  1  litre  of  water  6  grams  of  asparagine,  6  grams  of 
ammonium  lactate,  3  grams  of  neutral  sodium  phosphate,  6  grams  of 
sodium  chloride,  and  4U  grams  of  glycerol.  The  tuberculin  was 
obtained  after  several  months'  culture.  Tiie  active  product  was  a 
heat-stable,  dialysable,  uncoagulable  substance,  yielding  no  biuret 
reaction,  but  capable  of  precipitation  by  tannic  acid,  potassio- 
mercuric  iodide,  and  mercuric  sulphate.  It  is  destroyed  by  pepsin  in 
acid  solution  and  trypsin  in  alkaline  solution,  but  not  by  either  acid 
or  alkali  in  the  concentrations  employed  in  these  experiments. 
Its  possible  polypeptide  character  is  suggested.  S  B.  S. 

Methods  of  Detecting  Indole  in  Bacteria  Cultures.  Formation 
of  Indole  by  Typhacese.  H.  Telle  and  E.  Huber  (Centr.  Bakt. 
Far.,  1911,  i,  58,  70 — 79). — Indole  can  be  detected  in  dilutions  of 
1  :  200,000  by  means  of  the  Salkowski-Kitasato  test,  and  in  dilutions  of 
1 :  2,000,000  and  1  :  5,000,000  by  Ehrlich's  reaction  and  by  Crossonini'd 
modification  respectively  {Arch.  Hyg.,  1910,  72,  161).  In  both  cases 
the  results  are  better  in  distilled  water  and  in  peptone  water  than  in 
broth.  Salts,  especially  nitrites  in  the  Ehrlich  test,  interfere  with  the 
reaction.  The  red  coloration,  frequently  observed  when  nitrites  and 
sulphuric  acid  are  added  to  cultures,  hardly  over  occurs  with  Ehrlich's 
test  in  absence  of  indole. 

VOL.  c.  ii.  22 
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The  sensitiveness  of  the  nitrosoindole  reaction  is  increased  by 
extracting  the  red  colouring  matter  with  amyl  alcohol  or  ethyl 
acetate ;  with  Ehrlich's  reagent  chloroform  may  be  employed. 

In  cultures  of  Typhus,  Paratyphus,  Bacillus  Suipestifer,  and  in 
Gartner  cultures  the  production  of  indole  could  not  be  detected  either 
directly  or  by  distillation,  even  after  prolonged  growth,  in  cultures 
containing  5 — 10%  of  peptone.  N.  H.  J.  M. 

Two  New  Isomerides  of  Thymol.  C.  Guillaumin  {Chem. 
Zentr.,  1910,  ii,  1049;  from  Bull.  Sci.  Pharmacol.,  1910,  17, 
373— 380).— The  two  new  isomerides  of  thymol  (Abstr.,  1910,  i,  375) 
are  rather  less  poisonous  than  naturally-occurring  thymol. 
Bacillus  typhosus  is  killed  with  the  same  quantity  of  p-  or  m- thymol, 
whilst  the  o-thymol  is  only  half  as  active.  Naturally-occurring 
thymol  is  also  superior  to  the  others  as  an  anthelmintic.       W.  J.  Y. 

Action  of  Bacillus  lactis  aerogenes  on  Dextrose  and 
Mannitol.  II.  Investigation  of  the  ySy-Butanediol  and  the 
Acetylmethylcarbinol  Formed;  Effect  of  Free  Oxygen  on 
their  Production ;  Action  of  B.  lactis  aerogenes  on  Fructose. 
George  S.  Walpole  {Proc.  Roy.  Soc,  1911,  B,  83,  272— 286).— The 
crude  glycol  produced  by  the  action  of  B.  lactis  aerogenes  on  dextrose 
contains  two  optically  inactive  /8y-butanediols,  which  yield  dipbenyl- 
urethanes  melting  respectively  at  199"5°  and  157°.  The  former 
greatly  predominates  (over  90%).  Small  quantities  of  the  phenyl- 
urethanes  of  other  unknown  glycols  were  obtained. 

Acetylmethylcarbinol  is  formed  from  /3y-butanediol  by  B.  lactis 
aerogenes  in  presence  of  oxygen,  and  the  yield  from  dextrose  is 
increased  by  oxygen.     Lsevulose  is  decomposed  in  similar  manner. 

N.  H.  J.  M. 

The  Fermentation  of  Citric  Acid  in  Milk.  Alfred  W« 
BoswoRTH  and  M.  J.  Prucha  (/.  Biol.  Chem.,  1911,  8,  479—482).— 
During  the  souring  of  milk,  the  citric  acid  contained  in  it  is  changed 
into  acetic  acid  and  carbon  dioxide.  Of  the  common  dairy  bacteria 
tested,  the  one  only  one  found  to  have  the  power  to  decompose  citric  acid 
was  Bacillus  lactis  aerogenes,  two  molecules  of  acetic  acid  originating 
from  every  one  of  citric  acid.  In  the  process  of  cheese-making,  the 
citric  acid  of  milk  is  entirely  fermented  before  the  curd  is  pressed. 

W.  D.  H. 

Decomposition  of  Different  Sugars  by  Bacteria.  Joh. 
Mendel  {Centr.  Bakt.  Par.,  1911,  ii,  29,  290— 330).— The  optimum 
concentration  of  sugars  for  fermentation  varies  from  6  to  10%,  accord- 
ing to  the  bacteria  employed.  Decomposition  will,  however,  continue 
with  much  greater  concentrations,  and  only  ceases  with  30 — 50%. 
Dextrose  is  attacked  by  all  bacteria  in  concentrations  up  to  25 — 30%. 
Maltose  is  attacked  by  Bacillus  lactis  aerogenes  in  solutions  contain- 
ing 50%.     Lactose  is  readily  attacked,  except  by  B.  vulgare. 

The  amount  and  composition  of  the  acids  produced  depend  on  the 
bacteria,  on  the  kind  of  sugar  employed,  and  on  the  concentration. 
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The  total  acid  is  generally  high  with  B.  coli,  B.  Fitzianus,  and 
B.  lactis  aerogenes.  The  relations  of  volatile  to  non-volatile  acids 
do  not  show  any  regularity,  except  in  the  case  of  lactose,  which,  with 
all  the  bacteria  employed,  yielded  greater  proportions  of  volatile  acids 
with  increased  concentration. 

Bacteria,  such  as  B.  cloacae  and  B.  lactis  aerogenes,  which  ferment 
vigorously,  oxidise  the  cleavage  products  moi-e  completely,  with 
production  of  gas,  than  other  microbes  under  similar  conditions.  The 
relation  of  carbon  dioxide  to  hydrogen  varies  with  different  bacteria, 
different  sugars,  and  different  concentrations.  Methane  was  never 
produced. 

Indole  is  produced  in  1%  peptone  solutions  containing  b%  of  sodium 
chloride  more  frequently  in  presence  of  maltose  than  with  other 
sugars.  The  production  of  indole  does  not  seem  to  be  influenced  by 
acidity  (compare  Smith,  J.  exper.  Med.,  2).  N.  H.  J.  M. 

Fat-splitting  by  Bacteria.  N.  L.  Sohngen  (Froc.  Akcid.  Weiensch. 
Amsterdam,  1911,  19,  667 — 680). — Numerous  bacteria  exist  wljich 
separate  fats  anaerobically,  oxidise  them  aerobically,  and  dinitrify 
nitrates  and  nitrites  when  present,  all  these  processes  being  due  to 
the  secretion  of  lipase  by  microbes.  Several  fat-splitting  organisms 
produce  two  lipases:  a-lipase,  which  acts  both  in  acid  and  in  alkaline 
solutions,  and  ;8-lipase,  which  is  formed  in  acid  media,  but  only  becomes 
active  after  neutralisation.  The  bacteria  thrive  well  when  supplied 
with  fat  as  exclusive  form  of  carbon,  and  ammonium  chloride  as  source 
of  nitrogen. 

The  injurious  effect  of  fat-splitting  organisms  on  the  qualitjr  of 
dairy  products  is  chiefly  due,  in  addition  to  their  lipolytic  properties, 
to  the  production  of  bitter  and  odoriferous  substances  from  proteins 
and  casein  N.  H.  J.  M. 

The  Bulgarian  Ferment.  Jean  Effront  (Compi.  rend.,  1911, 
152,  463 — 465.  Compare  this  vol.,  ii,  61). — The  discrepancies 
between  the  author's  earlier  results  and  those  of  Bertrand  (this  vol., 
ii,  140)  as  to  the  action  of  the  Bulgarian  ferment  on  milk  are 
explained  by  the  fact  that  the  ferments  employed  by  the  two  observers 
were  not  identical,  this  having  been  established  by  an  examination 
of  Bertrand's  ferment  by  the  author.  The  difference  in  the  action 
of  the  two  ferments  is  due,  however,  to  differences  in  their  mode  of 
cultivation  rather  than  to  any  specific  difference  in  the  bacteria 
themselves.  The  commercial  Bulgarian  ferment,  employed  thera- 
peutically, contains  bacteria  characterised  by  an  intense  proteolytic 
activity.  The  total  acidity  produced  in  milk  by  Bertrand's  preparation 
is  high  and  the  volatile  acidity  low,  whilst  the  converse  tends  to  be 
the  case  with  the  therapeutic  products.  The  results  confirm  the 
author's  view  that  the  clinical  effects  following  the  sour  milk  treatur 
ment  depend,  not  on  the  production  of  lactic  acid,  but  on  the  proteolytic 
activity  of  the  enzymes  administered.  W.  O.  W. 

The  Temperature  Optimum  of  Physiological  Processes* 
Miss  J.  VAN  Amstel,  and  G.  van  Iterson,  jun.  {Proc.  K.  Akad- 
Wetensch.  Amsterdam,   1911,  598 — 607). — From    the  investigation   of 
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the  action  of  yeast,  the  conclusion  of  Rutgers  is  confirmed  that  the 
theory  of  Duclaux-Blackman  will  not  explain  the  occurrence  of  an 
optimum  temperature.  W.  D.  H. 

Sugar-free  Yeast  Fermentation.  I.  Carl  Neuberg  and 
Arnold  Hildeshrimer  {Biochem.  Zeitsch.,  1911,  31,  170 — 176). — It 
was  found  that  by  the  action  of  hydrogen  peroxide  and  iron  salts  on 
acetone,  in  addition  to  methylglyoxal  (pyruvaldehyde),  a  non- volatile 
substance  fermentable  by  yeast  was  formed.  It  is  suggested  that  this 
is  possibly  either  the  corresponding  alcohol  or  acid,  formed  from  the 
aldehyde  by  Cannizaro's  reaction.  Experiments  indicate  that  the 
salts  of  pyruvic  acid  can,  on  treatment  with  yeast,  undergo 
fermentation  with  evolution  of  carbon  dioxide.  S.  B.  S. 

Chemical  Composition  and  Formation  of  Enzymes.  III. 
Hans  Euler  and  Sixten  Kullberg  {Zeitsch.  physiol.  Chem.,  1911,  71, 
14 — 30.  Compare  Abstr.,  1910,  i,  345,  796). — A.  Influence  of  Phoa- 
phattis  on  the  Inveriase  and  Zymase  System  of  the  Living  Yeast-cell. — Yeast 
was  treated  during  several  hours,  on  the  one  hand,  with  water,  and, 
on  the  other,  with  dilate  solutions  (less  than  1%)  of  pure  or  neutral- 
ised monosodium  or  monopotassium  phosphate.  It  was  then  quickly 
dried  in  a  vacuum,  and  the  amount  of  invertase  determined.  The 
phosphate  treatment  was  without  effect ;  treatment  with  stronger 
solutions  (10%)  of  phosphate  weakened  the  invertase. 

Similar  experiments  made  on  the  fermentative  power  of  yeast,  using 
pure  monophosphate,  showed  that  the  treatment  diminished  the  activity 
of  the  dried  yeast,  but  increased  that  of  the  fresh  yeast.  Treatment 
with  neutralised  phosphate  was  favourable  to  the  activity  of  both 
yeast  preparations. 

B.  Dynamics  of  Enzyme  Reactions  of  Yeast-cells. — The  invertase  of 
living  yeast-cells  within  the  limits  of  experimental  error  shows  the 
characteristics  of  a  unimolecular  change.  The  relation  between  the 
inversion  constants  at  20°  and  30°  is  2"04.  Chloroform  has  no  influence 
in  retarding  the  invertase,  which  is  considered  to  be  independent  of 
the  protoplasm.  The  inversion  and  fermentation  constants  of  a 
number  of  samples  of  yeast  are  compared.  For  any  one  yeast  with 
the  same  sugar  _ concentration  the  ratio  appears  to  be  constant,  but 
varies  with  the  nature  of  the  yeast.  Top  yeast  appears  to  contain  a 
very  small  proportion  of  invertase. 

The  inversion  of  sucrose  takes  place  inside  the  cells,  and  the 
invertase  does  not  pass  out  into  the  aqueous  solution.  Dried  yeast 
preparations  only  give  qualitative  and  not  quantitative  information  as 
to  the  enzyme  content  of  the  living  cell.  E.  ¥.  A. 

Soil-bacteriological  Investigations.  B.  Heinze  {Chem.  Zentr., 
1910,  ii,  404;  from  Landw.  Jahrb.,39,  Erg.-Band  III,  314— 343).— The 
number  of  organisms  in  the  soil  is  increased  by  repeated  mechanical 
operations  and  by  addition  of  straw,  sugar,  starch,  and  organic  nitrogen, 
but  not  to  any  extent  by  sodium  nitrate  or  ammonium  sulphate. 
Fallow  is  favourable  to  pectin,  cellulose  and  humus  ferments,  to  the 
organisms  which  produce  ammonia  and  nitrates,  and  to  Azolohacter. 
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Fixation  of  nitrogen  by  Azotohacter  and  other  organisms  requires  an 
abundance  of  organic  matter  and  a  neutral  or  slightly  alkaline  reaction. 
The  power  of  fixing  nitrogen,  when  diminished  or  lost,  can  be  restored 
by  suitable  cultivation.  Humus  and  phosphoric  acid  are  very  favourable 
to  Azotohacter.  N.  H.  J.  M. 

The  Bactericidal  Action  of  the  Emanation  from  Radium. 
Hans  Jansen  [with  Prytz]  {Chem.  Zentr.,  1910,  ii,  1076—1077;  from 
Ovs.  K.  Danske  Vidensk.  Selshahs.  Fork.,  1910,  295— 331).— Surface 
cultures  of  Bacillus  prodigiosus  were  exposed  to  air  charged  with  different 
quantities  of  radium  emacation.  The  air  was  charged  by  circulating 
it  over  radium  bromide  in  a  closed  apparatus  by  means  of  a  Prytz 
pump,  the  circulation  being  continued  until  the  desired  concentration 
of  emanation  was  obtained,  which  was  determined  by  Sieveking's 
method,  and  was  expressed  in  Mache  units.  The  cultures  were 
contained  in  glass  vessels  connected  with  the  apparatus. 

It  was  shown  that  the  bactericidal  action  was  not  great,  345  to  400 
units  per  c.c.  of  air  being  necessary  to  kill  the  cultures.  The  action 
also  required  time;  thus  1150  units  per  c.c.  had  only  a  slight  action  in 
one  hour,  and  766  units  per  c.c.  required  forty-eight  hours  to  render 
the  cultures  sterile.  Air  containing  less  than  127*5  units  per  c.c.  had 
no  noticeable  action.  W.  J.  Y. 

The  Pat  destroying  Action  of  Moulds  and  the  Behaviour 
of  the  Pat  of  Organs  in  Putrefaction.  Kohsiii  Ohta  (Biochem. 
Zeitsch.,  1911,  31,  177 — 191). — The  Kamagawa-Suto  method  of  fat 
and  cholesterol  estimation  v/as  employed.  The  investigations  with  pure 
cultures  on  air-dried  beef  confirm  the  observation  of  Kumagawa  that 
a  loss  of  fat  takes  place.  Five  different  kinds  of  moulds  were 
investigated,  the  actions  of  which  differed  quantitatively  from  one 
another.  Actinomucor  repens  has  the  strongest  action,  destroying  60% 
of  liver  fat  within  six  weeks.  Penicillium  glaucum  under  the  same 
conditions  destroys  only  6 — 8%.  The  attempts  to  cultivate  Actinomucor 
on  simple  fat  media  did  not  succeed.  The  author  shows  that  sources 
of  error  may  take  place  in  fat  estimations  during  hydrolysis,  owing  to 
the  fact  that  the  moulds  are  not  destroyed  by  alkali  and  enclose 
certain  quantities  of  fat.  They  must  therefore  be  specially  extracted. 
During  ordinary  putrefaction,  certain  coloured  substances  in  addition 
to  the  fat  pass  into  the  light  petroleum  extract,  and  increase  of  this 
extract  gives  no  evidence  as  to  the  formation  of  new  fat  dui'ing 
putrefaction.  S.  B.  S. 

Production  of  Lactic  Acid  by  Moulds,  K.  Saito  {Centr. 
Bakt.  Par.,  1911,  ii,  29,  289— 290).— Cultivations  of  RMzopus 
chinensis  in  Koji  worts,  beer  worts,  and  in  a  mineral  nutritive  solution 
with  peptone  and  dextrose  produced  Z-lactic  acid  when  kept  for  a  week 
at  35°. 

Previous  experiments  with  cultures  of  Rhizopus  in  mineral  solu- 
tions containing  sugar  and  ammonium  nitrate  {ibid.,  1904,  13,  154) 
failed  to  show  production  of  alcohol.  Recent  results,  however, 
obtained    with    Lindner's    method    showed    that   Rhizopv^    ferments 


ii.   322  ABSTRACTS   OF   CHEMICAL   PAPERS. 

dextrose,  l?evulose,  maltose,  galactose,  melibiose,  and  dextrin,  but  not 
sucrose,  lactose,  inulin,  and  raffinose.  N.  H.  J.  M. 

The  Action  of  Strontium  Salts  on  Algae.  Oscar  Loew 
{Flora,  1911,  102,  96 — 112). — Since  algae  will  live  for  some  time  in 
solutions  of  strontium  salts,  it  may  be  supposed  that  strontium  does 
not  displace  any  of  the  essential  metallic  elements,  calcium,  magnesium, 
etc.,  from  their  position  in  the  protoplasm  complex.  Such  injurious 
effect  as  is  produced  is  mainly  on  the  chlorophyll  bodies,  which  lose 
their  power  of  making  starch  and  their  normal  greea  colour,  and 
finally  die.  Calcium  chloride  has  no  such  action,  even  in  1%  solution. 
Needle-shaped  crystals  appear  in  the  cells  of  Spirogyra  growing  in 
solutions  of  strontium  chloride,  but  not  of  calcium  chloride  ;  they  are 
probably  an  organic  salt,  and  their  presence  shows  that  something  is 
being  precipitated  which  normally  remains  in  solution  or  is  oxidised. 

The  author  considers  that  the  nuclei  and  the  chloroplasts  of  the 
higher  algse  are  calcium  compounds  of  nucleo-proteins,  because  any 
thing  that  precipitates  calcium,  epr.,  potassium  oxalate  or  sodium  fluoride, 
has  a  strongly  toxic  effect.  Hence  calcium  chloride  is  inert  towards 
the  chloroplasts,  while  strontium  chloride  is  not. 

On  the  other  hand,  the  lower  algae  do  not  require  calcium,  and 
therefore  are  not  affected  by  potassium  oxalate,  or,  to  any  great 
extent,  by  sodium  fluoride,  neither  are  magnesium  salts  toxic. 

E.  J.  R. 

Influence  of  Acidity  on  Germination.  Mile.  G.  Pkomsy 
{Compt.  rend.,  1911,  152,  450 — 452). — The  author  does  not  agree  with 
the  usual  view  that  the  presence  of  acids  is  unfavourable  to  germina- 
tion. Experiments  carried  out  with  citric,  tartaric,  malic,  oxalic,  and 
acetic  acids  show  that  these  acids  have  a  distinctly  beneficial  action  on 
germinating  grains,  the  respiratory  quotient  being  raised  and  the 
rate  of  growth  accelerated.  The  optimum  concentration  of  citric  acid 
in  the  case  of  tomato  seeds  was  0'3%,  a  solution  of  this  strength 
raising  the  respiratory  quotient  from  0-72  to  108.  The  effects 
observed,  however,  do  not  appear  to  be  general ;  thus  Ricinus  seeds 
were  unaffected  by  organic  acids.  The  respiratory  quotient  of  seeds 
is  not  affected  by  mineral  acids.  W.  O.  W. 

Protein  Formation  in  Ripening  Seeds.  II.  Ernst  Sohulze 
(ZeUsch.  physiol.  Ghent.,  1911,  71,  31 — 48.  Compare  Abstr.,  1910, 
ii,  644) — Unripe  fruit  of  the  vetch  {Vicia  satioa)  were  gathered  late  iu 
August,  divided  into  hulls  and  unripe  seeds,  and  these  analysed 
separately.  The  hulls  contained  very  much  more  asparagine  than  the 
unripe  seeds,  but  less  arginine,  although  the  difference  in  thits  respect 
was  not  so  great  as  with  paas  and  with  Phaseolus  vulgaris,  owing 
probably  to  the  Vicia  seeds  being  nearly  ripe. 

Asparagine  in  quantities  varying  from  1  to  2%  of  the  dried  plant  was 
found  in  young  plants,  harvested  during  May  and  June,  of  Vicia 
sativa,  Tri/oleum  pretense,  and  Medicago  sativa.  The  two  former  also 
contained  guanosine,  whilst  leucine  was  obtained  from  the  Vicia,  and 
perhaps  also  from  the  Medicago.     The  amount  of  asparagine  in  young 
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leguminous  plants  increases  when  they  are  stored  for  a  few  days 
in  the  dark. 

A  detailed  investigation  has  shown  that  young  leguminous  plants 
only  contain  mere  traces  of  arginine  ;  in  peas,  a  little  was  obtained 
from  the  roots,  but  none  from  the  above-ground  portions.  It  is 
considered  that  the  influx  of  arginine  to  the  seeds  must  at  the  best 
be  very  small,  and  that  therefore  arginine  is  formed  in  the  seeds. 

In  the  ripening  seed,  as  in  young  leaves,  asparagine  is  used  for  the 
synthesis  of  protein,  and,  in  general,  the  synthesis  of  protein  takes  the 
same  course  in  both  parts  of  the  plant. 

A  comparison  of  the  non-protein  nitrogen  compounds  in  the  unripe 
seeds  and  in  the  rest  of  the  plants  shows  that  tryptophan  is  rapidly 
used  by  the  seeds,  glutamine  only  slowly.  Further  investigation  in 
this  direction  is  expected  to  indicate  more  completely  those  of  the 
non-protein  nitrogenous  constituents  which  pass  into  the  seed  and 
are  used  for  protein  synthesis.  E.  F.  A. 

The  Respiration  Enzymes  of  Plants.  W.  Zaleski  (Biochem. 
Zeitsch.,  1911,  31,  195 — 214). — The  author  has  investigated  the  effect 
of  extraction  with  various  solvents  on  the  respiration  enzymes  in 
different  plants.  Extraction  with  ethyl  alcohol  generally  diminishes  the 
respiratory  process  as  compared  with  similar  treatment  with  acetone 
and  ether.  Methyl  alcohol,  as  in  the  case  of  yeusts,  destroys  the 
respiratory  processes  entirely.  The  nature  of  the  substances  exerting 
influence  on  these  processes  is  still  unknown.  When  the  process  has 
been  partly  destroyed  by  extraction  with  alcohol,  it  can  be  restored  by 
the  addition  of  dibasic  phosphates.  Methyl  alcohol,  on  the  other  hand, 
appears  either  to  destroy  the  ferments  entirely,  or  to  remove  the 
co-ferments.  S.  B.  S. 

The  Physiological  Role  of  Calcium  Salts,  Oscar  Loew 
(Miinch.  med.  Woch.,  1910,  No,  49). — A  summary  of  the  author's 
work  on  this  subject,  intended  for  pharmacologists.  E.  J.  R. 

Production  of  Amino-acids  in  Plants,  and  the  Action  of 
Formaldehyde  on  Potassium  Cyanide.  Hartwig  Franzen  {Chem. 
Zentr.,  1911,  i,  983 — 985  ;  from  Sitzungsher.  Heidelberger  Akad.  Wiss., 
1910). — It  is  suggested  that  amino-acids  are  produced  from  form- 
aldehyde, the  first  assimilation  product  of  carbon  dioxide,  and 
hydrogen  cyanide,  the  first  assimilation  product  of  nitrates.  Treub 
assumes  that  nitrates  are  first  converted  into  hydrogen  cyanide,  and  that 
this  unites  with  formaldehydes  and  ammonia,  forming  amino-nitriles, 
which  are  then  hydrolysed  to  amino-acids.  This  hypothesis  is 
extended,  and  a  number  of  examples  are  given  showing  how  the 
production  of  varioas  amino-acids  can  be  explained.  Glycine,  for 
instance,  would  be  formed  by  the  union  of  formaldehyde  with 
hydrogen  cyanide,  the  subsequent  addition  of  ammonia  with  elimina- 
tion of  water,  followed  by  the  hydrolysis  of  the  nitrile.  Alanine 
could  be  produced  in  a  similar  manner  from  acetaldehyde  formed  by 
the  plant  from  malic  acid ;  phenylalanine  from  phenylacetaldehyde, 
or  froni  cinnamic  acid  with  addition  of  ammonia. 
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Aspartic  acid  is  produced  by  the  condensation  of  the  nitrile  of 
glycoUic  acid  (2  mols.)  to  malic  acid  nitrile,  which,  with  ammonia, 
yields  aspartic  acid  nitrile.  It  is  suggested  that  polypeptides  may  be 
formed  by  the  interaction  of  acid  amides  and  a-hydroxynitriles. 

K  H.  J.  M. 

Active  Albumen  and  Tannin  in  Plant  Cells.  Oscar  Loew  and 
Thomas  Bokorny  {Flora,  1911,  102,  113— 118).— Polemical  against 
C.  van  Wisselingh  and  against  Czapek.  E,  J.  R. 

Excretion  of  Mineral  and  Organic  Substances  by  Roots 
and  Stomata.  Pierre  Maze  (Compf.  rend.,  1911,  152,  452 — 456). 
— The  results  of  experiments  on  maize  are  quoted,  from  which  it  is 
seen  that  the  composition  of  the  plant  ash  is  altered  from  time  to 
time  by  excretion  of  organic  and  inorganic  salts  through  the  roots  and 
stomata.  Dextrose  and  malic  acid  have  been  shown  to  pass  out  from 
the  roots.  W.  O.  W. 

Soluble  Carbohydrates  in  Asparagus  Roots.  Fred  W. 
Morse  (/.  Amer.  Chem.  Soc,  1911,  33,  211— 215).— The  work 
described  in  this  paper  is  part  of  an  investigation  of  the  composition 
of  the  asparagus  plant,  with  special  reference  to  its  manurial 
requirements. 

Analyses  were  made  of  roots  collected  in  November  of  the  second 
year  after  setting,  and  dried  at  50°.  The  average  composition  of  the 
dry  material  of  sixteen  roots  was  as  follows :  proteins  (N  x  6*25), 
11-03%;  fat,  1-00%;  fibre,  15-39%;  nitrogen-free  extract,  66-34%; 
ash,  6-24%.  The  roots  contained  little  or  no  reducing  sugars,  but 
the  total  sugars  amounted  to  41*43%  (calculated  as  invert-sugar),  the 
pentosans  to  8-78%,  and  galactans  to  1*04%.  The  chief  carbohydrate 
present  was  not  sucrose,  but,  on  hydrolysis,  yielded  dextrose  and 
Isevulose  in  proportions  varying  with  different  root  extracts.  These 
results  agree  with  those  of  Wichers  and  Tollens  (Abstr.,  1910,  ii, 
885,  886),  but  the  latter  authors  found  that  solutions  of  the  sugar- 
like carbohydrate  reduced  Fehling's  solution  before  hydrolysis. 
This  difference  is  probably  due  to  the  fact  that  Wichers  and 
Tollens  examined  roots  collected  in  April  and  July  instead  of 
November. 

Tanret  (Abstr.,  1909,  i,  634)  isolated  two  distinct  carbohydratif 
from  asparagus  roots,  but  the  author  has  not  had  an  opportunity  of 
confirming  these  observations.  E.  G. 

Basic  Constituents  of  Helianthus  annuus.  E.  Buschmann 
{Arch.  Pharm.,  1911,  249,  1 — -6). — Sunflower  florets,  which  are 
largely  employed  as  a  domestic  remedy  in  Russia,  are  shown  to 
contain  betaine  and  choline. 

A  concentrated  alcoholic  extract  of  the  florets  was  dissolved  as  far  as 
possible  in  water,  the  bases  precipitated  with  bismuth-potassium  iodide 
solution,  and  recovered  from  the  precipitate  by  decomposing  this  with 
white  lead  and  extractiog  with  water.  On  adding  dilute  hydrochloric 
acid  and  concentrating,  betaine  hydrochloride  crystallised  out.     The 
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mixture  of  betaine  and  choline  hydrochlorides  remaining  in  the  mother 
liquors  was  separated  into  its  constituents  by  precipitation  with 
mercuric  chloride,  the  mercuri-chloride  of  choline  being  insoluble  in 
water.  T.  A.  H. 

Chemical  Examination  of  the  Root  of  Lasiosiphon 
Meissnerianus.  Harold  Rogerson  {Ame)-.  J.  Fharm.,  1911,  83, 
49 — 56). — It  is  shown  that  the  acrid  properties  of  this  root  are  due  to 
the  presence  of  an  amorphous  resin. 

That  portion  of  an  alcoholic  extract  of  the  root  which  was  soluble  in 
water  contained  tannin  and  a  reducing  sugar,  which  furnished  cZ-phenyl- 
glucosazone.  The  portion  insoluble  in  water  consisted  of  a  dark  brown 
resin,  which  when  inhaled  was  irritating  to  the  nostrils,  and  when 
applied  to  the  tongue  produced  a  burning  sensation.  On  extraction  with 
light  petroleum,  it  yielded  some  dark  green  resin,  which,  on  hydrolysis 
with  alcoholic  potassium  hydroxide,  gave  (1)  a  mixture  of  palmitic 
and  oleic  acids  with  a  small  amount  of  a  third  acid  more  unsaturated 
than  oleic  acid,  and  (2)  a  phytosterol,  02^1146^,1120,  m.  p.  132 — 133°, 
[aju  —  30'6°,  crystallising  from  a  mixture  of  ethyl  acetate  and  alcohol 
in  flat  needles,  and  yielding  an  acetyl  derivative,  m.  p.  110°. 

On  fusion  with  melted  potassium  hydroxide  the  resin  gave  a  mixture 
of  volatile  fatty  acids  composed  chiefly  of  formic  and  butyric  acids. 
A  small  amount  of  a  substance  giving  a  green  coloration  with  ferric 
chloride  was  also  obtained. 

No  evidence  of  the  presence  of  an  alkaloid  or  glucoside  in  the  root 
was  obtained.  T.  A.  H. 

The  Compoeition  of  Malt-embryos.  Kiyohisa  Yoshimura 
(Biochem.  Zeitsch.,  1911,  31,  221— 226).— Histidine,  choline,  and 
betaine  were  isolated,  but  not  arginine,  vernine,  or  asparagine. 
The  division  of  the  nitrogen  between  protein,  ammonia,  and  non- 
protein nitrogen  was  also  determined.  The  ordinary  methods  of 
isolation,  which  are  described  in  detail,  were  employed.  Sucrose 
was  not  present,  but  maltose  and  dextrose  were.  The  conclusions 
as  to  the  sugars  were  drawn  by  the  application  of  Jolles'  method 
of  determining  the  changes  in  polarisation  due  to  treatment  with 
sodium  hydroxide.  S,  B.  S. 

The  Tannin  Substances  of  the  Roots  in  the  Genus  Vitis  in 
Relation  to  the  Disease  Caused  by  Phylloxera.  L.  Petri  {Atti 
R.  Accad.  Lincei,  1911,  [v],  20,  i,  57 — 65). — The  roots  of  many  kinds 
of  vine  contain  a  substance  which  gives  a  blue  coloration  with  ferric 
chloride.  The  sap  shows  with  varying  intensity  the  characteristic 
tannin  reactions,  and  the  substances  responsible  for  them  can  be 
extracted  with  alcohol  at  "70 — 80°.  The  quantity  of  the  tannin 
substances  present  appears  to  bear  some  relation  to  the  susceptibility 
of  the  species  to  Phylloxera,  the  amount  being  greatest  where  the 
susceptibility  is  least.  R.  V.  S. 

Analysis  of  Zygadenus  intermedius.  I.  Fred.  W.  Heyl  and 
L.  Chahles  Raiford  {J.  Armr.  Chem.  Soc,  1911,  33,  206— 211).— An 
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account  is  given  of  a  preliminary  investigation  of  Zygadenus  inter- 
medius,  a  plant  which  sometimes  causes  the  poisoning  of  sheep  and 
cattle.  Estimations  have  been  made  of  the  pentosans,  fibre,  proteins, 
and  ash  in  the  leaf,  flower,  bulb,  and  root,  and  the  results  are  recorded. 
Starch  was  present  in  the  bulb  to  the  extent  of  23  53%,  but  was 
absent  from  other  parts  of  the  plant.  Examination  of  alcoholic 
extracts  showed  that  the  leaf,  bulb,  and  root  contained  resin,  sucrose, 
reducing  sugars,  and  dextrin,  which  were  estimated  in  each  case.  An 
alkaloid  was  found  in  all  parts  of  the  plant,  the  leaves  containing 
about  0-3— 0-5%,  and  the  bulbs  0-24— 0-39%.  E.  G. 

Injury  to  Pines  by  Furnace  Gases.  Karl  Feist  (Arch.  Phccrm., 
191 1,  249,  7 — 9). — Ga«es  evolved  during  the  roasting  of  clay  ironstone 
near  Gies-en  contained  about  03%  of  sulphur  dioxide,  and  caused 
damage  to  pine  woods  in  the  neighbourhood.  Comparison  of  the  ash 
f I'om  (a)  pine  needles  from  healthy  trees,  and  (b)  pine  needles  from  trees 
injured  by  the  furnace  gases,  showed  that  the  latter  was  greater  in 
amount,  contained  more  sulphates,  and  was  less  alkaline  than  the 
former,  in  spite  of  the  fact  that  the  soils  in  which  the  two  trees  were 
growing  contained  about  the  same  quantities  of  sulphates.  Investiga- 
tions by  Fricke  and  others  have  shown,  on  the  contrary,  that  plants 
damaged  by  furnace  gases  do  not  accumulate  sulphates  in  the  leaves, 
but,  as  a  rule,  these  investigations  have  been  made  on  plants  the  leaves 
of  which  have  a  shorter  life-period  than  pine  leaves.  T.  A.  H. 

Comparative  Toxicity  of  Essential  Oils  Towards  Higher 
Vegetation.  Henri  Coupin  (Compt.  rend.,  1911,  152,  529 — 531). — 
Fifty-one  essential  oils  have  been  examined  as  to  their  effect  on  plants 
when  these  are  exposed  for  several  days  to  the  action  of  the  vapours. 
Three  were  without  toxic  effect,  the  others  were  detrimental  in 
different  degrees,  and  iu  some  cases  (aniseed  and  neroli  oil)  brought 
about  death  of  the  plants.  W.  0.  W. 

Lead  Arsenate  in  Viticulture,  and  the  Consumption  of  Fresh 
and  Dried  Grapes.  L.  Moreau  and  E.  Vinet  {Ann.  Chim.  anal., 
1911,  16,  94 — 96). — When  vines  are  sprayed  before  flowering,  only  a 
minute  quantity  of  poison  can  be  detected  on  the  grapes  even  at  a 
period  long  anterior  to  picking,  and  at  picking  time  none  could  be 
detected.  On  the  other  hand,  when  the  spraying  took  place  after 
flowering  there  was  a  little  arsenate  found  on  the  grapes,  and  in  these 
circumstances  danger  might  arise  to  the  consumer.  E.  J.  R. 

Transformation  of  Proteins  into  Fats  during  the  Ripening 
of  Cheese.  Maximilian  Nierenstein  {Proc.  Roy.  Soc,  1911,  -S,  83, 
301 — 304). — Old  Cheddar  cheese  was  found  to  contain  free  choles- 
terol, cadaverine,  putrescine,  and  aminovaleric  acid,  the  amounts  of 
these  substances  being  sufficient  to  account  for  the  increased  weight 
of  the  ether  extract  frequently  observed.  The  assumption  that  fat  is 
produced  from  proteins  during  ripening  does  not  seem  to  be  justified. 

N.  H.  J.  M. 

Biological  Investigation  of  Honey.  Edmond  Moreau  {Ann. 
FaUif.,  1911,  4,  65 — 66). — The  author  has  detected  the  presence 
of   catalase,    amylase,    and    invertin   in    honey,     but   anaeroxydases 
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and  aeroxydases  could  not  be  discovered.  The  volume  of  oxygen 
liberated  from  hydrogen  peroxide  by  the  catalase  present  in  various 
samples  of  French  honey  (5  grams)  varied  4  to  6  c.c.  when  the  honey 
contained  much  protein,  and  from  0-3  to  O'T  c.c.  in  the  case  of  samples 
containing  but  a  small  amount  of  protein.  The  samples  showing  the 
higher  catalase  content  also  contained  the  greater  quantities  of 
amylase.  W.  P.  S. 

Methoxyl  in  Soil  Organic  Matter.  Edmund  C.  Shorey  and 
Elbert  G.  Lathhop  (/.  Amer.  Ckem.  Soc,  1911,  33,  75 — 78). — 
Robertson,  Irvine,  and  Dobson  (Abstr.,  1907,  i,  894)  found  that  two 
specimens  of  humic  acid  obtained  from  peat,  when  treated  by  Zeisel's 
method,  yielded  results  showing  the  presence  of  1-71  and  2-47% 
of  methoxyl,  whilst  an  artificial  specimen  prepared  from  sucrose 
gave  6-47%. 

Methoxyl  estimations  have  been  made  with  the  ten  soils  which 
were  used  for  the  pentosan  estimations  (this  vol.,  ii,  146).  Two  of 
these  soils  did  not  contain  any  methoxyl ;  five  of  them  gave  results 
showing  a  ratio  of  methoxyl  carbon  to  total  carbon  varying  from 
0-051  to  0-087  ;  and  the  remaining  three  gave  ratios  0-317,  0-717,  and 
1*590.  These  results  shovv  that  the  quantity  of  methoxyl  in  a  soil 
does  not  bear  any  relation  to  the  total  organic  matter  present. 

The  origin  of  the  methoxyl  group  in  the  soil  is  discussed,  and  it  is 
pointed  out  that  the  most  important  source  is  the  lignocellulose 
of  vegetable  tissues.  E   G. 

Cbolesterols  in  Soils  :  Phytosterol.  Oswald  Schreiner  and 
Edmund  C.  Shorey  (/.  Biol.  Chem.,  1911,  9,  9 — 11). — In  previous 
work  the  authors  have  described  a  cholesterol  in  soils  in  the  free 
condition.  It  was  named  agrost^'rol,  and  differs  from  any  cholesterol 
previously  described  in  its  melting  point.  In  plants,  cbolesterols  are 
usually  combined  as  esters.  The  most  common  of  the"=^e,  phytosterol, 
was  identified  in  soils  in  the  present  research.  It  is  in  combination 
probably  as  an  unchanged  plant  residue.  W.  D.  H. 

Function  of  Manganese  in  Manuring.  Luigi  Bernardini 
(Chem.  Zentr.,  1910,  ii,  406;  from  Staz.  sper.  agrar.  ital.,  1910,43, 
217 — 240). — The  chief  effect  of  manganese  is  the  production  of 
soluble  calcium  and  magnesium  compounds  from  in!=oluble  forms,  so 
that  manganese  manure  may  be  considered  as  an  indirect  calcium- 
magnesium  manure.  N.  H.  J.  M, 

Dissolved  Matter  Contained  in  Rain-Water  Collected  at 
Lincoln,  New  Zealand.  George  Gray  {Canterbury  Agric.  Coll.  Mag., 
1910,24;  Reprint,  12  pp.). — Analyses  of  monthly  samples  of  rain-water 
from  July,  1907,  to  June  1909.  The  average  yearly  amounts  were  as 
follows : 


Rainfall 

N.  per  million 

N,  per  acre  (lb. ) 

/"                                       "^ 

as               as 

ammonia,  nitrates.    Total. 

0-795         0-766       1-561 

0-686        0-851       1-537 

%  of  Total  N. 

inches. 

1907-8...    21-48 
J908-9.-.   32-11 

as               as 

ammonia,  nitiates. 

0  170         0-238 

0094         0-117 

as              as 

ammonia,  nitiates. 

50-9           49-1 

44-6           55-4 
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Per  million  Per  acre  (lb.) 


dissolved  sulphuric  dissolved  sulphuric 

solids.  chlorine,  anhydride.         solids.  chlorine,  anhydride. 

1907-8 24-7  6-1  3-28               12018  2975             1579 

1908-9 22-6  5-5  2-86              164-34  40-02            2078 

An  analysis  of  the  dissolved  solids  iu  a  sample  representing  the 
year  1908-9  gave  the  following  results  :  volatile  solids,  2-37  ;  K./),  0'77j 
iSTagO,  8-14;  CaO,  1-35;  MgO,  063;  Si02,  1-60;  SO3,  286;  CI,  5-53, 
and  COg,  1'74  per  million  of  rain. 

Compared  with  the  earlier  analyses  made  in  1884-8  (Proc.  Aiistral. 
Assoc,  1888,  1,  138),  the  results  show  a  slight  increase  in  the  amount 
of  ammonia,  and  an  increase  in  sulphates,  due  to  the  increase  in 
population  and  manufactories.  The  chlorine  is  a  good  deal  lower  than 
in  the  earlier  period,  owing  to  diminished  winds. 

A  sample  of  rain  (three  days)  from  Campbell  Island  contained  :  total 
solids,  172-5  ;  N  as  ammonia,  0*084  ;  N  as  nitrates,  0-084 ;  and  CI,  77-5 
per  million.  Sea-water  collected  off  the  New  Zealand  coast  was  found 
to  contain  0025  and  0-090  per  million  of  nitrogen  as  ammonia  and  as 
nitrates  respectively.  N.  H.  J.  M. 
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Air-Trap  for  Burettes,  Reagent  Reservoirs,  etc.     Heinrich 

GocKEL  {Chem.  Zeit.,  1911,  35,  279). — A  small  absorption  apparatus 
for  attaching  to  the  tops  of  burettes,  etc.,  is  described.  It  consists  of 
two  glass  bulbs  connected  at  their  tops  by  means  of  a  glass  tube. 
This  tube  extends  into  both  bulbs,  and  reaches  nearly  to  the  bottom  of 
each.  A  side-tube  at  the  top  of  one  bulb  enables  the  apparatus  to  be 
attached  to  the  top  of  a  burette  or  a  reservoir,  whilst  a  tube  on  the 
other  serves  as  the  inlet  for  the  air.  The  bulbs  are  about  one-tbird 
filled  with  a  liquid,  such  as  sulphuric  acid,  alkaline  pyrogallol  solution, 
etc.,  so  that  moisture,  oxygen,  or  other  gas  may  be  absorbed  from  the 
air  before  the  latter  enters  the  burette  or  reagent  reservoir.  The 
passage  of  the  air  causes  the  liquid  to  flow  backwards  and  forwards 
from  one  bulb  to  the  other  as  the  air  enters  or  is  expelled  from  the 
burette,  etc.,  the  current  of  air  at  the  same  time  bubbling  through  the 
liquid.  W.  P.  S. 

Capillary  Analysis.  Isidor  Traube  {Ber.,  1911,  44,  556 — 560). 
— The  capillarity  constant,  a  physical  property  of  liquids  which  is 
very  easily  measured  by  the  author's  dropping  method,  has  been 
neglected  almost  entirely  for  analytical  purposes.  The  author 
indicates  how  the  property  may  be  utilised  for  the  detection  of  very 
minute  traces  of  colloid  poisons  (anions,  cations,  alkaloids,  acids)  in 
colloidal  media,  and  for  the  examination  of  milk.  C.  S. 
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A  Modified  Drying  Tube.  W.  H.  McIntire  (/,  Amer.  Chem.  Soc, 
1!)11,  33,  450 — 451). — In  order  to  add  to  the  rigidity  of  the  ordinary 
U-tube,  a  strut  of  glass  with  practically  the  same  coefficient  of 
expansion  connects  the  upper  ends  of  the  limbs.  Sealed  to  the  middle 
of  the  strut  is  a  perpendicular  glass  rod  with  a  loop  at  the  upper  end, 
s)  that  the  tube  may  be  suspended  for  weighing,  thus  obviating  the 
U8e  of  platinum  or  copper  wire.  T.  S.  P. 

The  Scientific  Foundations  of  the  Systematic  Separation 
of  Combustible  Gases.  Georges  de  Yoldere  {Zeitsch.  arial.  Chem., 
1911,  50,  137 — 153). — The  author  discusses  the  principles  of  quanti- 
tative gas  analysis  in  reference  to  gaseous  mixtures  containing 
hydrogen,  oxygen,  nitrogen,  carbon  monoxide,  carbon  dioxide,  and 
hydrocarbons  ;0f  the  series  Cnfi2n+2'  ^n^^n^  C„H2«_2,  C„Hj„_4,  and 
CnHgn-e-  The  relationship  between  the  usual  gasometric  method  and 
the  theoretical  scheme  is  indicated.  H.  M.  D. 

Estimation  of  Bromine  in  Presence  of  Chlorides  and 
Iodides.  Paul  Clausmann  (Bull.  Soc.  chivi.,  1911,  [iv],  9, 
188 — 192), — The  process  described  is  a  modification  of  that  used  by 
Deehan  (Trans.,  1886,  49,  682)  and  in  a  modified  form  by  Carnot 
{Traite  d'anal.  min.  Tome  2,  p.  366),  and  consists  in  heating  the 
material,  usually  the  residue  of  a  mineral  water,  with  a  solution  of 
chromic  acid  in  dilute  sulphuric  acid  in  a  flask  having  a  long  neck 
drawn  out  into  a  sealed  capillary.  When  the  reaction  is  complete,  the 
flnsk  is  cooled,  attached  to  a  condenser,  the  capillary  broken,  the 
bromine  formed  distilled  into  a  slightly  acid  solution  of  potassium 
iodide,  and  the  liberated  iodine  titrated  with  i\^/100-sodium  thio- 
sulphate.  If  very  little  bromine  is  present,  the  iodine  set  free  is 
estimated  colorimetrically  by  extraction  with  carbon  disulphide  and 
comparison  with  solutions  of  iodine  of  known  strength  in  the  same 
solvent.  If  both  iodides  and  bromides  are  present  in  the  residue,  a 
preliminary  estimation  of  the  iodine  should  be  made  by  means  of 
nitrous  sulphuric  acid  and  carbon  disulphide.  Traces  of  bromine  in 
such  residues  may  be  detected  by  Baubigny's  fluorescein  test  (Abstr., 
1897,  ii,  385). 

The  water  of  the  Lanternier  spring,  Nancy,  contains  0*01152  gram 
bromine  (  =  0-01713  KBr)  and  0000004  gram  iodine  per  litre.  The 
"alum"  spring  at  Aix-les- Bains,  Savoy,  contains  0-000168  gram 
bromine  and  0-000032  gram  iodine  per  litre,  and  the  "sulphur" 
spring  0  000288  gram  bromine  and  0*000042  gram  iodine  per  litre,  as 
determined  by  this  method.  T.  A.  H. 

Estimation  of  Bromine,  Fluorine,  Lithium,  and  Antimony  in 
Mineral  Waters.  Armand  Gautier  and  Charles  Moureu  {CompL 
rend.,  1911,  152,  546— 551).— See  this  vol.,  ii,  300. 

Estimation  of  Dissolved  Oxygen.  Ludwiq  W.  Winkler 
{Zeilsch.  angew.  Chem.,  1911,  24,  341 — 343). — The  method  proposed 
depends  on  the  formation  of  a  brownish-yellow  coloration  when  water 
containing  dissolved  oxygen   is  treated  with  ammonia  and  a  chloro- 
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derivative  of  quinol,  which  is  sold  as  a  photographic  developer  under 
the  name  of  "  adurol."  The  water  to  be  examined  is  filled  into  a 
flask,  05  c.c.  of  an  ammoniacal  ammonium  bromide  solution  are  added 
(this  solution  is  prepared  by  dissolving  50  grams  of  ammonium 
bromide  in  10%  ammonia,  so  that  the  whole  has  a  volume  of  100  c.c), 
and  then  a  small  quantity  of  the  reagent.  After  completely  filling 
the  flask  with  the  water,  the  contents  are  mixed,  and  the  coloration 
compared  with  that  given  by  water  completely  saturated  with  oxygen. 
The  ammonium  bromide  is  addtd  for  the  purpose  of  preventing  the 
precipitation  of  calcium  carbonate  and  magnesium  hydroxide.  In  the 
case  of  waters  containing  but  little  dissolved  oxygen,  sodium  chloride 
solutions  of  various  concentrations  may  be  used  as  comparison  liquids. 
Under  760  mm.  pressure,  1  litre  of  saturated  sodium  chloride  solution 
at  20°  contains  1"07  c.c.  of  dissolved  oxygen  after  it  has  been 
thoroughly  aerated  ;  at  the  same  pressure  and  temperature  1  litre  of 
3i\^-sodium  chloride  solution  contains  2 '25  c.c.  oi  oxygen,  and  1  litre 
of  iVyi-sodium  chloride  4*39  c.c.  of  oxygen.  W.  P.  S. 

Estimation  of  Total  Sulphur  in  Urine.  Stanley  R.  Benedict 
{J.  Biol.  C/iem.,  1910,  8,  499— 502).— The  author  defends  his  method 
against  the  criticisms  of  Denis  (this  vol.,  ii,  66).  W.  D.  H. 

Estimation  of  Sulphur  Dioxide  in  White  Wines.  R.  Richter 
(Fharm.  Zeit.,  1911,  56,  lA8—\i2).~Total su/phur dioxide.— Yihy c.c. 
of  the  sample  are  delivered  from  a  pipette  into  a  flask  containing 
25  c.c.  of  iV^-potassium  hydroxide ;  the  end  of  the  pipette  should  dip 
into  the  liquid.  After  gently  shaking  a  few  times,  the  solution,  after 
an  interval  of  fifteen  minutes,  is  mixed  with  10  c.c.  of  dilute  sulphuric 
acid  (1  :  3),  and  then  titrated  with  iY/50-iodine  with  starch  as  indicator. 

Free  sulphur  dioxide. — Fifty  c.c.  of  the  sample  are  delivered  from  a 
pipette  into  a  flask  filled  with  carbon  dioxide,  5  c.c.  of  dilute  sulphuric 
acid  are  added,  and  the  solution  is  titrated  with  iodine. 

The  organically-combined  sulphur  dioxide  is  found  by  difference. 

L.  DE  K. 

New  Method  for  Estimating  Sulphuric  Acid  and  Sulphates. 
Victor  Auger  and  M.  Gabillon  {Compt.  rend.,  1911,  152,  441—443). 
— The  method  which  consists  in  reducing  the  sulphate  by  means  of 
hydrogen  iodide  and  titrating  the  hydrogen  sulphide  formed  with 
standard  iodine  solution,  is  said  to  be  accurate  to  the  extent  of  1  in 
300.     It  is  not  applicable  to  the  estimation  of  barium  sulphate. 

The  sulphate  is  heated  at  80 — 110°  for  twenty  to  twenty-five 
minutes  with  potassium  iodide  and  a  mixture  of  phosphorous,  phos- 
phoric, and  pyrophosphoric  acids  in  a  long  necked  flask  having  a 
side-tube.  The  ga&es  liberated  are  carried  away  in  a  current  of  dry 
carbon  dioxide,  the  iodine  vapour  removed  by  passing  through  a  tube 
containing  calcium  iodide,  and  the  hydrogen  iodide  absorbed  by  a 
solution  of  the  gas  containing  phosphorous  acid.  The  hydrogen 
sulphide  is  absorbed  in  zinc  acetate  solution,  and  titrated  in  the  usual 
way.  It  is  important  to  avoid  the  presence  of  metaphosphoric  acid 
(which  causes  too  vigorous  reduction)  and  of  moisture  in  the  reduction 
flask.  W.  O.  VV. 
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Volumetric  Estimation  of  Sulphuric  Acid  or  Sulphates. 
Feunand  JRepiton  {Mon.  ScL,  1910,  [iv],  24,  382— 384).— Briefly,  the 
process  is  as  follows :  the  solution  is  acidified  with  hydrochloric  acid, 
heated  to  boiling,  and  mixed  with  a  known  volume  of  iV74-barium 
chloride.  The  liquid  is  transferred  to  a  150  c.c.  measuring  flask,  and, 
after  adding  ammonia  in  excess,  a  volume  of  iV/4-pota3sium  dichromate 
equal  to  that  of  the  barium  chloride  used  is  added,  it  is  recommended 
to  add  to  the  ammonia  a  little  calcium  chloride  to  decompose  any 
carbonate  present.  When  cold,  the  solution  is  diluted  to  the  mark, 
and  50  c.c.  of  the  clear  filtrate  are  taken  for  the  purpose  of  estimating 
the  excess  of  chromic  acid  present. 

A  new  process  for  this  is  described.  The  solution  is  mixed  with  an 
excess  of  hydrochloric  acid,  and  0"1  gram  of  mercuric  chloride  dissolved 
in  water  is  added.  After  introducing  a  few  lumps  of  marble  to  create 
an  atmosphere  of  carbon  dioxide,  iV/4-stannous  chloride  recently 
titrated  with  iV^/4-pota8sium  dichromate  is  added  until  a  slight  turbidity 
of  mercurous  chloride  is  formed.  The  difference  between  the  two 
chromate  titrations  represents  the  sulphuric  anhydride.         L.  de  K. 

Qualitative  Analysis  of  Complex  Mixtures  of  Salts.  B. 
MoBEAU  {Bull.  Sci.  Pharmacol.^  1910,  17;  Reprint,  6  pp.). — A  number 
of  tests  and  processes  are  given  for  detecting  the  presence  of  two  or 
more  substances  in  mixtures  of  the  same  when  the  substances  interact 
with  one  another  or  yield  similar  reactions.  The  following  substances 
are  dealt  v/ith,  an  outline  of  the  tests  recoaiuiended  being  given  in 
parentheses:  Sulphate  in  the  presence  of  sulphide  (boil  with  hydrochloric 
acid  to  jOxpel  hydrogen  sulphide  and  test  for  sulphate  in  residual 
solution)  j  sulphate  and  sulphite  (liberation  of  sulphur  dioxide) ; 
sulphite  and  thiosulphate  (precipitation  of  sulphur  from  the  thiosulphate 
by  acids  ;  sulphites  yield  a  red  coloration  when  treated  successively 
with  sodium  nitroprusside,  zinc  sulphate,  and  potassium  ferrocyanide); 
nitrate,  sulphite,  and  sulphide  (nitrate  detected  by  formation  of 
ammonium  picrate)  ;  phosphate  and  arsenate  (molybdic  acid  does  not 
yield  a  precipitate  with  arsenates  in  the  cold) ;  chloride,  bromide,  or 
iodide,  and  sulphide  (precipitate  sulphide  with  a  zinc  salt) ;  nitrate  and 
chlorate  (the  nitrate  yields  ammonia  when  treated  with  zinc  and 
sodium  hydroxide),  etc.  W.  P.  S. 

[Analysis  of  Hyposulphites.]  Karl  Jellinek  {Zeiisch.  anorg. 
Chem.y  1911,  73,  93— 134).— See  this  vol.,  ii,  278. 

Estimation  of  Ammonia  in  Urine.  Otto  Folin  {J.  Biol. 
Cheni.^  1910,  8,  497 — 498). — The  use  of  sodium  carbonate  is  still  main- 
tained to  be  better  in  most  cases  in  spite  of  Steel's  criticisms  (this  vol.,  ii, 
68),  for  even  if  a  sediment  of  magnesium-ammonium  phosphate  is  present 
in  certain  urines,  that  deposit  can  be  dissolved  by  acid  and  kept  in 
solution  by  potassium  oxalate.  W.  D.  H. 

The  Phenolsulphonic  Acid  Method  for  the  Estimation  of 
Nitrates  in  Water.  III.  and  IV.  The  Chief  Sources  of  Error 
in  the  Method.  Emil  M.  Chamot,  D.  S.  Pratt,  and  H.  W. 
Redfield  {J.  Amer.  Chem.  Soc,  1911,  33,  366—381,  381—384. 
Compare  Abstr.,  1910,  ii,  545). — III.  Phenolsulphonic  acid  reagents 
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containing  monosulphonic  acids  are  subject  to  change  with  age  and 
yield  results  which  are  greatly  affected  by  temperature,  concentration, 
variations  in  the  character  of  the  alkali  used,  and  in  time  of  contact 
between  the  reagent  and  the  water  residue,  etc.  They  cannot  be 
satisfactorily  employed  with  permanent  standards. 

In  order  that  accurate  results  may  be  obtained,  chlorides,  carbonates, 
and  organic  matter  must  be  removed  before  applying  the  test. 
Chlorides  are  best  eliminated  with  silver  sulphate,  and  organic  matter 
by  the  use  of  "  aluminium  cream." 

Nitrites  pi-esent  in  small  amount  do  not  anpreciably  affect  the  final 
results,  but  when  present  in  large  amount  they  must  be  destroyed  or 
corrected  for. 

Waters  containing  much  magnesium  or  iron  compounds  yield 
residues  the  particles  of  which  are  penetrated  only  with  great  difficulty 
by  the  sulphonic  acid  reagent. 

IV.  The  pheoolsulphonic  reagent,  which  must  contain  no  mono- 
sulphonic acid  (compare  preceding  section),  is  best  prepared  as 
follows  :  25  grams  of  pure  phenol  are  dissolved  in  150  c.c.  of  concen- 
trated sulphuric  acid,  75  c.c.  of  fuming  sulphuric  acid,  containing 
13%  SOg,  are  added,  and  the  mixture  heated  for  two  hours  at  100°. 
The  results  are  not  always  trustworthy  with  this  reagent  when  the 
water  contains  over  50  parts  per  million  of  nitrogen  as  nitrates, 
whilst  serious  discrepancies  arise  should  the  nitrate  content  be  over 
80  parts  per  million. 

In  determining  the  nitrates  in  water,  chlorides  and  organic  matter 
must  first  be  removed,  as  mentioned  in  the  preceding  section.  If  the 
nitrites  present  are  in  excess  of  one  part  per  million  of  nitrogen,  they 
must  first  be  destroyed  by  heating  the  sample  with  a  few  drops  of 
hydrogen  peroxide. 

The  phenolsulphonic  reagent  prepared  as  above  may  be  used  as  a 
permanent  standard.  A  series  of  standards  prepared  from  tripotassium 
nitrophenoldisulphonate  (Abstr.,  1910,  ii,  545)  are  also  recommended. 
This  latter  compound  is  best  prepared  by  adding  finely  powdered 
potassium  nitrate,  in  very  small  portions  at  a  time,  to  the  cold 
disulphonic  acid  reagent,  prepared  as  above.  The  resulting  solution  is 
diluted,  dry  barium  carbonate  added  until  a  deep  yellow  colour  is 
obtained,  the  precipitate  collected,  and  well  washed  with  boiling  water. 
The  barium  in  the  filtrate  and  washings  is  precipitated  with  potassium 
carbonate,  and  the  required  potassium  salt  obtained  in  the  usual 
manner.  The  standards  are  not  prepared  by  direct  weighing,  but  by 
comparison  with  a  known  weight  of  potassium  nitrate  treated  with 
the  sulphonic  acid  reagent  in  the  usual  manner. 

All  attempts  to  sulphonate  o-nitrophenol  with  fuming  sulphuric  acid 
at  100°  resulted  in  violent  explosions.  T.  S.  P. 

Estimation  of  Inorganic  and  Organic  Phosphorus  in 
Meats.  Harry  S.  Grindley  and  E.  L.  Ross  {J.  Biol.  Chem.,  1910, 
8,  483 — 493). — The  neutral  ammonium  molybdate  method  as  modified 
by  Emmett  and  Grindley,  the  magnesia  mixture  method  of  Forbes 
and  his  colleagues,  and  the  barium  chloride  method  of  Siegfried  and 
Singewald  give  practically  the  same  results  for  inorganic  phosphorus 
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in  cold  aqueous  extracts  of  beef.  The  coagulation  of  the  protein  in 
such  extracts  does  not  change  organic  into  inorganic  phosphorus  to  any- 
appreciable  extent.  W.  D.  H. 

Estimation  of  Phosphoric  Acid  by  Neumann's  Method. 
J.  M.  Krasser  {Zeitsch.  Nakr.  Genussm.,  1911,  21,  198—200). — The 
author  finds  that  this  method  (precipitation  of  the  phosphoric  acid 
with  molybdic  acid,  boiling  the  washed  precipitate  of  ammonium 
phosphomolybdate  with  a  known  quantity  of  ^/2-sodium  hydroxide 
solution,  and  titration  of  the  excess  of  the  latter,  the  loss  of  alkalinity 
due  to  the  removal  of  the  ammonia  being  a  measure  of  the  phosphoric 
acid)  yields  trustworthy  results,  W.  P.  S. 

Partial  Analysis  of  Natural  Phosphates  as  a  Guide  to 
Their  Conversion  into  Superphosphates.  P.  Hardy  and  Jos. 
Vandormael  {Bull.  Soc.  chim.  Belg.,  1911,  25,  43 — 57). — In  convert- 
ing natural  phosphates  into  superphosphates,  sulphuric  acid  is  used  up, 
not  only  in  converting  tricalcium  phosphate  into  calcium  hydrogen 
phosphate,  but  also  in  decomposing  the  subsidiary  constituents,  such 
as  iron  phosphate,  aluminium  silicate,  calcium  fluoride,  and  calcium 
and  magnesium  carbonates.  Complete  analyses  are  given  of  three 
natural  phosphates.  From  comparison  of  these  results  with  (1) 
results  of  analyses  of  superphosphates  made  from  the  phosphates, 
(2)  factory  data  regarding  the  manufacture  of  these  superphosphates, 
and  (3)  calculated  quantities  of  sulphuric  acid  necessary  for  the  con- 
version of  all  the  ingredients  known  to  be  present  in  the  crude 
phosphates  used,  it  is  shown  that  all  the  data  necessary  for  determin- 
ing the  quantity  of  sulphuric  acid  needed  to  effect  the  conversion  of  a 
given  sample  of  natural  phosphates  can  be  obtained  with  sufficient 
accuracy  by  determining  the  total  lime,  phosphoric  acid,  sulphuric 
acid,  alumina,  and  ferric  oxide.  T.  A.  H. 

Estimation  of  Potassium  as  Potassium  Platinichloride. 
Heinrich  Fbesenius  and  Paul  H.  M.  P.  Brinton  {Zeitsch.  anal. 
Chem.,  1911,  50,  21 — 35).  Experiments  with  pure  potassium  chloride 
and  mixtures  of  it  with  sodium  chloride,  calcium  chloride,  magnesium 
chloride,  and  barium  chloride ;  also  on  the  use  of  alcohol  of  different 
strength  when  separating  potassium  and  sodium  chlorides  by  the 
platinum  chloride  process. 

Small  proportions  of  calcium,  magnesium,  or  barium  chlorides  do 
not  interfere,  but  when  present  in  excess,  it  is  advisable  to  remove 
these  before  the  treatment  with  platinum  chloride.  Alcohol  of 
80  vol.  %  is  recommended  for  removing  the  excess  of  platinum  chloride 
and  the  double  sodium  compound. 

The  weighed  potassium  platinichloride  if  at  all  lumpy  should  be 
redissolved  in  boiling  water  and  evaporated  in  the  platinum  dish  on 
a  not  quite  boiling  water-bath,  and  then  again  dried  at  130°  for  at 
least  two  hours.  L.  de  K. 

Volumetric  Estimation  of  Potassium  by  the  Cobaltinitrite 
Method.  Oliver  M.  Shedd  {J.  Ind.  and  Engin.  Chem.,  1910,  2,  379). 
— A  detailed  account  of  numerous  experiments  based  on  the  work  of 
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Drushel  (Abstr.,  1908,  ii,  66,  735)  on  the  estimation  of  potassium 
(especially  in  soils)  by  the  cobaltinitrite  method ;  the  following 
procedure  was  found  to  give  the  mosb  uniform  results.  The  solution 
containing  the  potassium  salt  (after  the  preliminary  work  to  bring  it 
to  this  stage  is  completed)  is  evapoi-ated  down  to  a  volume  of  about 
5  c.c,  slightly  acidified  with  acetic  acid,  and  15  c.c.  of  fresh  nitrite 
reagent  added.  The  larger  amount  of  nitrite  reagent  facilitates 
filtration,  and  ensures  an  excess  of  reagent  after  evaporation  ;  the 
solution  is  then  evaporated  on  the  water-bath  until  the  contents 
become  a  thick  syrup,  but  long  heating  must  be  avoided  ;  the  remainder 
of  the  analysis  is  carried  out  as  previously  described.       F.  M.  G.  M. 

Estimation  of  Lithium.  Ernst  Murmann  {Zeitsch.  anal.  Ghem., 
1911,  50,  171 — 174). — Lithium  chloride  may  be  extracted  from  its 
mixtures  with  alkali  chlorides  by  means  of  pyridine.  The  solution  is 
evaporated,  and  the  residual  mass  converted  into  lithium  sulphate  and 
weighed  as  such. 

It  is  as  well  to  dissolve  the  undissolved  chlorides  in  water,  to 
evaporate  to  dryness,  and  to  once  more  extract  with  pyridine,  which 
is  then  added  to  the  main  solution,  although  it  is  almost  superfluous 
to  do  so. 

The  old  phosphate  process  for  the  estimation  of  lithium  gives  very 
untrustworthy  results,  and  should  not  be  employed.  h.  de  K. 

Colour  Reactions  of  Calcite  and  Aragonite.  Stanislaus  J. 
Thugutt  {Ghem.  Zentr.,  1910,  ii,  1084;  from  Ko.nos,  1910,  35, 
Jiadziszewski  Festband,  506—512). — The  sensitive  reaction  proposed 
by  Meigen  for  the  identification  of  aragonite  is  not  suitable  for  use 
in  the  case  of  dark-colo\ired  specimens  of  the  mineral.  For  such 
specimens,  Congo-red  or  an  alkaline  solution  of  alizarin  may  be 
employed;  with  these  reagents  aragonite  is  coloured  pink,  whilst 
calcite  remains  uncoloured.  Silver  chromate  is  a  still  better  reagent, 
as,  xmder  definite  conditions  as  to  temperature  and  concentration, 
it  colours  aragonite  a  deep  red,  whilst  calcite  remains  unaii'ected. 
The  coarsely-powdered  mineral  should  be  treated  with  ^/lO-silver 
nitrate  solution  for  one  second,  then  washed,  and  moistened  for  a 
moment  with  20%  potassium  dichromate  solution.  Aragonite  is  1800 
times  more  sensitive  towards  silver  chromate  than  is  calcite. 

W.  P.  S. 

Separation  and  Estimation  of  Barium  in  the  Presence  of 
Calcium  and  Magnesium  by  the  Action  of  Acetyl  Chloride 
in  Acetone  on  the  Mixed  Chlorides.  Frank  A.  Gooch  and 
C.  N.  BoYNTON  {Amer.  J.  Sci,  1911,  [iv],  31,  212— 220).— The 
method  depends  on  the  precipitation  of  hydrated  barium  chloride  from 
its  aqueous  solution  by  means  of  a  mixture  consisting  of  four  parts 
of  acetone  and  one  part  of  acetyl  chloride  ;  calcium  and  magnesium 
chlorides,  if  present,  are  not  precipitated  by  this  reagent.  A  con- 
centrated solution  of  the  mixed  chlorides  is  placed  in  a  beaker,  which 
is  immersed  in  a  water-bath  at  a  temperature  of  15°,  and  about 
30  c.c.  of  the  reagent  are  added  at  the  rate  of  2  drops  a  second  ;  this 
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rate  may  be  increased  to  about  5  drops  a  second  when  most  of  the 
barium  chloride  has  been  precipitated.  The  precipitate  is  then  collected 
on  an  asbestos  filter,  washed  with  acetone,  dried  at  1 35°,  or  ignited  at  a 
dull-red  heat,  and  weighed  as  anhydrous  barium  chloride.  The 
quantity  of  reagent  mentioned  is  sufficient  for  the  precipitation  of 
O'l  gram  of  barium  chloride  in  the  presence  of  0*5  gram  of  calcium  and 
magnesium  chlorides ;  the  salts  should  be  dissolved  in  the  smallest 
possible  volume  of  water.  The  method  cannot  be  recommended  for  the 
fceparation  of  barium  from  strontium.  W.  P.  S. 

The  Electrolytic  Bstimatioa  of  Zinc  in  Ores.  Geo. 
Kemmeree  (/.  Ind.  J£ngin.  Chein.,  1910,  2,  375). — The  account  of  an 
investigation  undertaken  to  ascertain  whether  the  zinc  content  of  an 
ore  can  be  rapidly  and  accurately  determined  electrolytically,  previous 
workers  having  stated  that  too  high  results  are  usually  obtained ;  the 
conclusions  drawn  are  that  if  the  electrolyte  contains  20 — 25  grams  of 
sodium  hydroxide,  and  a  current  of  iVZ)ioo==3'l  A  is  employed,  that 
rapid  and  accurate  determinations  can  be  carried  out. 

The  electrolytic  cell  consisted  of  a  cylindrical  nickel  gauze  cathode 
which  fitted  loosely  into  a  150  c.c.  Jena  beaker,  and  a  revolving 
propeller-shaped  anode.  The  cathode  surface  was  about  160  sq.  cm., 
whilst  the  anode  was  rotated  about  600  times  per  minute. 

Weighed  pieces  of  zinc  were  dissolved  in  nitric  acid,  2  c.c.  of 
sulphuric  acid  added,  and  the  solution  evaporated  until  dense  fumes  of 
sulphur  trioxide  were  evolved ;  after  cooling,  it  was  transferred  to 
the  beaker,  diluted  to  100  c.c,  solid  sodium  (or  potassium)  hydroxide 
added,  and  the  hot  solution  rapidly  electrolysed.  When  deposition 
was  complete,  the  cathode  was  removed  without  opening  the  switch, 
plunged  into  a  large  beaker  of  water,  dried  with  absolute  alcohol  and 
ether  which  had  been  distilled  over  sodium,  heated  at  70 — 100°, 
cooled,  and  weighed  atonce. 

The  application  of  this  method  to  a  carbonate  ore  which  was 
previously  treated  by  the  modified  Waring  method  (compare  Low's 
"Technical  Methods  of  Ore  Analysis")  is  also  described  in  the 
original.  F.  M.  G.  M. 

Estimation  of  Copper  in  Pyrites.     I.  Majewski  {Chem.  Zentr.^ 

1910,  ii,  1092 ;  from  Kosmos,  1910,  35,  EadziszewsJci  Festband, 
597 — 601). — The  author  prefers  to  fuse  the  pyrites  with  six  times 
its  weight  of  potassium  persulphate,  instead  of  the  treatment  with 
hydrochloric  and  nitric  acids  recommended  by  Fresenius,  in  order  to 
obtain  the  copper  in  solution.  W.  P.  S. 

Volumetric  Estimation  of  Free  Acid  and  Basic  Alumina 
in  Aluminium  Salts.      Thomas  J.   I.  Ckaig  (/.  Soc.   Chem.   Ind., 

1911,  30,  184 — 185). — To  estimate  the  free  sulphuric  acid,  an  excess 
of  normal  potassium  fluoride  is  added  to  the  solution  of  the  aluminium 
sulphate ;  this  yields  potassium  sulphate  and  insoluble  potassium 
aluminium  fluoride  (AlFg,3KF)  ;  as  both  the.-e  salts  are  neutral,  the 
free  sulphuric  acid  can  be  titrated  by  means  of  standard  alkali,  using 
phenolphtbalein   as   indicator.      The   potassium    fluoride    solution   is 

23-2 
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prepared  by  dissolving  the  pure  salt  in  distilled  water,  bringing  to 
D  1"45,  and  neutralising,  if  necessary,  with  potassium  hydroxide  or 
sulphuric  (hydrofluoric)  acid  until  about  1  c.c.  in  10  c.c.  of  distilled 
water  shows  a  faint  pink  colour  with  phenolphthalein.  Insoluble 
matter  is  removed,  the  clear  solution  diluted  until  it  has  J)  1-35 
(0'5  gram  of  potassium  fluoride  per  c.c),  and  preserved  in  a  glass 
btfttle  internally  coated  with  wax. 

In  the  actual  estimation  a  solution  containing  about  1 — 3  grams  of 
alumina  per  200  c.c.  is  used ;  20  c.c.  of  the  clear  solution  are  added 
gradually  and  with  constant  stirring  to  10  c.c.  of  the  potassium 
fluoride  solution  previously  diluted  with  50  to  60  c.c.  of  distilled 
water,  and  0  5  c.c.  of  0'2%  phenolphthalein  solution.  Standard 
alkali  is  then  added  until  a  faint  but  permanent  pink  colour  is 
obtained. 

If  the  original  sulphate  is  basic,  that  is,  contains  the  salt  Al20{S04)2, 
a  deep  red  colour  is  developed  on  the  addition  of  the  fluoride  and 
phenolphthalein.  A  rough  titration  is  then  made  by  adding  standard 
acid  until  the  colour  is  destroyed.  To  another  portion  of  the  clear 
basic  solution,  an  excess  of  standard  sulphuric  acid  is  added,  heat  is 
applied  to  ensure  combination  between  the  basic  salt  and  acid,  and 
the  excess  of  acid  left  is  titrated  as  in  the  case  of  a  specimen 
containing  free  acid. 

If  sodium  salts  are  present,  it  is  advisable  to  add  20  to  30  c.c.  of  a 
neutral  saturated  solution  of  potassium  sulphate  to  tLe  solution  of  the 
aluminium  salt  before  it  is  mixed  with  the  potassium  fluoride.  By 
this  means  the  formation  of  insoluble  basic  double  fluorides  is 
avoided.  If  ammonia  is  present,  it  must  be  removed  by  heating 
with  a  known  excess  of  standard  alkali,  and  it  is  essential  that  in 
every  case  insoluble  matter  should  be  removed  before  adding  the 
potassium  fluoride. 

Free  acid  cjn  be  estimated  in  the  case  of  iron  and  zinc  salts  by 
a  similar  method,  but  a  larger  excess  of  potassium  fluoride  is 
necessary.  J.  J.  S. 

Application  of  "  Oupferron "  in  Quantitative  Analysis. 
Remigius  Fresenius  {Zeitsch.  anal.  Cfiem.,  1911,  50,  35 — 43). — A 
series  of  experiments  to  try  the  accuracy  of  Baudisch's  "  cupferron  " 
process  (Abstr.,  1910,  ii,  76).  The  results  show  that  the  method  is 
trustworthy  for  the  estimation  of  ferric  iron  in  the  presence  of 
aluminium,  chromium,  nickel,  cobalt,  zinc,  alkali  earths,  and  also 
manganese  (ferromanganese,  ores  of  manganese).  Copper  is  pre- 
cipitated with  the  iron,  but  may  be  removed  from  the  precipitate  by 
treatment  with  ammonia.  In  the  estimation  of  copper,  the 
"cupferron"  process  gives  good  results  in  the  absence  of  lead  and 
bismuth.  L.  de  K. 

Efficiency  of  Borax  Bead  Tests  for  Nickel  and  Cobalt. 
Louis  J.  Curtman  and  P.  Rothberg  (/.  Amei-.  Chem.  Soc,  1911,  33, 
188 — 189). — Experiments  have  been  made  to  ascertain  the  extent  to 
which  nickel  and  cobalt  can  be  detected  in  presence  of  each  other  by 
means  of  borax  bead  tests.     It  has  been  found  that  a  blue  bead,  indi- 
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eating  the  presence  of  cobalt,  is  obtained  up  to  a  point  at  which  the 
ratio  Ni:Co  is  30:1.  If  the  proportion  of  nickel  is  still  further 
increased,  beads  of  an  uncertain  brownish  colour  are  produced,  until 
the  ratio  Ni:  Co  =  50:1,  when  a  decidedly  brown  bead  is  formed, 
demonstrating  the  presence  of  nickel.  It  follows  therefore  that  borax 
beads  can  only  serve  as  confirmatory  tests,  and  are  nob  trustworthy 
unless  the  results  are  positive.  E.  G. 

An  Organic  Reagent  for  Chromium.  Paul  Koenig  {Chem.  Zeit., 
1911,  36,  277 — 278). — An  aqueous  solution  of  sodium  1  :  8-dihydroxy- 
naphthaIene-3:6-disulphonate  is  a  very  sensitive  reagent  for  chromium  ; 
it  yields  a  red  or  violet  coloration  with  chromic  acid,  chromates,  or 
dichromates,  the  reaction  being  obtained  with  as  small  a  quantity  as 
0-0008  mg.  of  chromium.  The  reaction  also  allows  chromium  to  be 
detected  in  the  presence  of  iron,  as  solutions  of  iron  salts  yield  a 
green  coloration  which  is  destroyed  immediately  by  the  addition  of 
phosphoric  acid,  whilst  the  violet  coloration  due  to  chromium  is  not 
affected.  The  test  may  be  rendered  quantitative  by  comparing  the 
coloration  obtained  with  that  produced  by  a  known  quantity  of 
chromium,  and  is  particularly  useful  for  detecting  the  presence  of 
small  quantities  of  chromium  in  the  ashes  of  plants.  W.  P.  S 

Volumetric  Estimation  of  Molybdenum.  Edmund  Knecht 
and  F.  W.  Atack  {Analyst,  1911,  36,  98— 100).— The  apparatus 
consists  of  an  eight-ounce  conical  flask  carrying  a  trebly  perforated 
rubber  cork.  One  perforation  is  fitted  with  a  Buosen  valve,  not  closed 
as  customary  with  a  solid  glass  bead,  but  fitted  at  the  top  with  a  glass 
tube  into  which  fits  a  small  india-rubber  stopper.  Through  this  passes 
a  platinium  wire  to  which  is  attached  a  rod  of  pure  zinc.  Another 
hole  carries  a  tube  connected  with  an  apparatus  for  generating  carboa 
dioxide,  and  the  third  one  carries  the  adapter  for  the  burette. 

The  molybdenum  solution  (  =  about  0*05  -gram  of  the  metal)  is  placed 
in  the  flask,  and,  after  adding  a  few  pieces  of  granulated  zinc  (the  zinc 
rod  being  lifted  out  of  the  solution),  the  stream  of  carbon  dioxide  is 
kept  up  until  the  zinc  has  completely  dissolved.  The  rod  is  then 
lowered  for  a  short  time  to  ensure  complete  reduction,  and  then  removed 
and  washed  with  recently  boiled  water  introduced  down  the  valve  from 
a  wash-bottle.  The  warm  solution  is  then  titrated  with  a  4% 
standardised  solution  of  m^hylene-blue  (Knecht,  J.  Soc.  Dyers,  1905, 
21,  9)  until  the  characteristic  blue  shade  is  obtained. 

The  presence  of  iron  does  not  interfere  with  the  process,  but  titanium, 
tungsten,  chromium,  and  vanadium  should  be  absent.  L.  de  K. 

Determination  of  Minerals  by  Colour  Reactions.  Paul 
Gaubert  {Bull.  Soc.  fran<;.  Min.,  1910,  33,  324— 326).— L.  Levy 
(Abstr.,  1887,  304,  305)  employed  the  colour  reactions  given  by  certain 
organic  substances  (morphine,  codeine,  a-  and  yS-naphthol,  resorcinol, 
phenol,  etc.)  dissolved  in  strong  sulphuric  acid  for  the  detection  of 
titanic,  columbic,  tantalic,  stannic,  molybdic,  vanadic,  antimonic, 
arsenic  acids,  etc.  When  this  method  has  been  applied  to  minerals,  it 
has  been  usual   first  to  decompose    the    mineral.     This  is,  however, 
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unnecessary ;  the  finely  powdered  mineral  need  only  be  treated  for 
some  hours  with  the  acid  solution  in  a  watch-glass  or  test-tube.  In 
certain  cases  the  addition  of  a  suitable  amount  of  water  accelerates  the 
production  of  the  colour.  In  addition  to  the  organic  substances 
indicated  by  Levy,  papaverine  may  also  be  used.  This  gives  with 
sulphuric  acid  a  red  tint,  which  turns  to  blue  with  vanadic, 
tungstic,  chromic,  and  titanic  acids,  and  to  brown  with  stannic  acid. 
This  affords  a  ready  means  of  distinguishing  between  cassiterite,  rutile, 
a,nd  zircon ;  and,  by  the  rapidity  of  the  coloration,  between  wulfenite 
(very  quickly)  and  vanadinite  and  orocoite  (slowly).  The  titanium 
minerals,  rutile,  brookite,  anatase,  ilmenite,  sphene,  and  keilhauite, 
give  a  crimson  colour  with  morphine,  and  they  can  be  distinguished 
the  one  from  the  other  by  the  velocity  of  the  reaction.  L.  J.  S. 

Detection  and  Estimation  of  Small  Quantities  of  Antimony. 
Philip  Schidrowitz  and  Harold  A.  Goldsbrough  (Analyst,  1911, 
38,  101 — 103). — A  colorimetric  method  intended  for  fractions  of 
a  milligram  of  antimony  in  a  volume  of  10  c.c.  After  adding  0'5  c.c. 
of  hydrochloric  acid  and  O'l  c.c.  of  a  10%  solution  of  gum  acacia,  so 
as  to  ensure  a  colloidal  sulphide,  hydrogen  sulp'^'de  is  passed  and  the 
coloration  compared  with  a  standard  solution  in  a  colorimeter, 
as  usual. 

In  some  cases  a  provisional  separation  of  the  antimony  by 
Reinsch's  test  is  unavoidable.  The  copper  with  the  deposit  is  heated 
at  70°  for  a  few  minutes  with  5  c.c.  of  5%  potassium  hydroxide, 
10  c.c.  of  water,  and  an  excess  of  permanganate.  The  solution  is 
poured  off,  boiled,  filtered,  and  any  permanganate  still  present 
destroyed  by  boiling  with  1  c.c.  of  solution  of  tartaric  acid.  The 
colourless  solution  is  then  suitably  diluted,  and  an  aliquot  part  made 
up  to  10  c.c,  when  it  is  tested  as  directed.  The  results  are  decidedly 
too  low,  but  admissible  in  the  circumstances.  L.  de  K. 

Estimation  of  Gold  and  Silver  in  Rich  Copper  Ores.  Julius 
LoEVY  {Chem.  Zeit.,  1911,  35,  278). — It  is  recommended  that  ores 
containing  large  quantities  of  copper  be  mixed  with  sand  in  such 
quantity  that  the  quantity  of  copper  is  reduced  to  6% ;  the  mixture  is 
then  fused  in  a  crucible  in  the  ordinary  way.  The  resulting  button  of 
lead  may  be  cupelled  directly  in  order  to  obtain  the  gold  and  silver 
present.  *  W.  P.  S. 

Separation  of  Platinum  and  Tin.  Lothar  Wohler  and  A. 
Spengel  {Zeitsch.  anal.  Chem.,  1911,  50,  165 — 171). — The  authors 
arrive  at  the  following  conclusions :  The  separation  of  platinum  and 
tin  cannot  be  effected  by  means  of  reducing  agents  ;  from  alloys,  the 
tin  cannot  be  properly  extracted  with  acids,  and  the  sulphides  cannot 
be  separated  by  means  of  strong  hydrochloric  acid  or  sodium 
hydroxide.  The  separation  may  be  carried  out  by  volatilising  the  tin 
sulphide  in  a  current  of  hydrogen  sulphide  or  in  a  current  of  bromine, 
but  this  is  a  tedious  process.  Hydrolytic  decomposition  by  means  of 
sulphuric  acid  requires  heating  at  150 — 200°  in  a  sealed  tube.  The 
best  and  safest  plan  is  to  heat  the  solution  of  the  mixed  chlorides 
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with  dilute  sulphuric  acid,  which  precipitates  the  tin  oxide.  Without 
removing  the  deposit,  the  platinum  is  then  recovered  electrolytically, 
using  a  current  of  at  first  1"1,  later  1'5 — 1'7  volt;  ^/)jqq  =  0*2  ampere, 
temperature  50 — 60".  L.  de  K. 

Th9  Action  of  Potassium  Permanganate  on  Organic  Com- 
pounds. Joseph  Hetpek  {Bull.  Acad.  Sci.  Cracow,  1910,  4, 
601 — 605). — The  author  fincis  that,  under  certain  definite  conditions,  a 
large  number  of  organic  compounds  can  be  oxidised  completely  by 
potass-ium  permanganate,  which  can  therefore  be  used  for  their 
estimation.  In  general,  all  compounds  soluble  in  water,  alkalis,  or 
phosphoric  acid,  and  containing  "OH  groups,  can  be  oxidised,  such  as 
polyhydric  alcohols,  sugars,  phenols,  and  hydroxy  acids.  The  solution 
of  the  substance  is  heated  on  the  water- bath  for  one  and  a^half  hours 
with  iV/S-potassium  permmganate  solution  containing  20  grams  of 
crystallised  phosphoric  acid  per  litre.  The  excess  of  permanganate  is 
then  determined. 

On   the  other  hand,  compounds  containing  the  radicle  CHg'C;—  are 

not  fully  oxidised,  neither  are  those  containing  CHg,  especially  if 
it  is  near  to  a  CO.^H  gi'oup.  The  author  has  worked  out  a  schematic 
representation  for  the  analysis  of  known  organic  substances. 

Incidentally  he  points  out  that  solutions  of  potassium  permanganate 
containing  phosphoric  acid  undergo  practically  no  change  on  keeping. 

E.  J.  R. 

Estimation  of  Quinol.  Johannes  Pinnow  (Zeitsoh.  anal.  Cheni., 
1911,60,  154 — 164). — Quinol  maybe  completely  extracted  from  its 
a(jueous  solutions  by  extraction  with  ether  in  a  Partheil  apparatus. 
The  ether  is  then  evaporated,  and  the  residue  dried  in  a  water-oven 
to  constant  weight. 

Quinol  may  also  be  estimated  by  boiling  for  six  minutes  with 
Fehling's  solution  ;  the  precipitate  is  ignited,  and  then  converted  into 
metallic  copper  by  heating  in  a  current  of  hydrogen.  -  As,  however, 
the  reduction  depends  on  the  concentration  of  the  solution,  reference 
should  be  had  to  tables.  Potassium  quinolsulphonate  also  similarly 
reduces  the  Fehling's  solution  ;  1  mol.  of  quinol  =  about  6  atoms  of 
copper. 

Although  Fehling's  solution  is  not  reduced  by  sulphites,  these 
strongly  affect  the  reducing  power  of  quinol,  which  may  be  increased 
one  and  a-quarter  or  even  one  and  a-half  times.  L.  de  K. 

Nylander's  Test  for  Dextrose.  A.  Goldsobel  and  B.  Sonnen- 
BERG  {Ghem.  Zentr.,  1910,  ii,  1095;  from  Kosmos,  1910,  35, 
Jiadziazewshi  Festhand,  571 — 584). — The  authors  have  investigated 
this  test,  and  recommend  the  following  method  of  applying  it : 
Twenty  c.c.  of  the  solution  under  examination  and  20  c.c.  of  the  same 
solution  diluted  with  10  parts  of  water  are  treated  in  separate  flasks 
with  2  c.c.  of  Nylander's  reagent  (basic  bismuth  salt  with  12"5%  of 
sodium  hydroxide) ;  the  mixtures  are  boiled  for  ten  minutes  under  a 
reflux  apparatus.     While  the  ^mixtures  are  still  hot,  the  preiiipitates 
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are  collected  on  filters,  washed  thoroughly  with  water,  and  examined 
for  any  traces  of  blackening,  this  coloration  being  obtained  when 
dextrose  is  present.  The  control  experiment  with  the  diluted  solution 
is  necessary,  for  the  reason  that  the  reaction  does  not  take  place  if  the 
solution  contains  more  than  5%  of  the  sugar.  W.  P.  S, 

Estimation  of  Reducing  Sugars.  Stanley  R.  Benedict  (/. 
Biol.  Ghem.,  1911,  9,  57 — 59). — In  place  of  Fehling's  solution,  the 
following  mixture  is  recommended  as  it  is  more  sensitive,  and  keeps 
well  indefinitely:  copper  sulphate  18,  sodium  carbonate  200,  sodium 
citrate  200,  and  potassium  thiocyanate  125  grams,  5%  potassium 
ferrocyanide  solution  5  c.c,  and  water  up  to  a  litre.  The  copper 
sulphate  is  the  only  constituent  which  needs  careful  weighing. 
Twenty-five  c.c,  of  the  mixture  are  reduced  by  0"05  gram  of  dextrose 
and  by  0-053  of  Isevulose.  The  ferrocyanide  prevents  precipitation  of 
the  cuprous  oxide,  and  the  end-point  is  the  disappearance  of  the  blue 
colour.  W.  D.  H. 

[A  Simple  Method  for  the  Estimation  of  Sugar  in  Blood.] 
E.  Frank  {Zeitsch.  physiol.  Chem.,  1911,  70,  408,  Compare  Michaelis 
and  liona,  this  vol.,  ii,  73  ;  Moeckel  and  Frank,  Abstr.,  1910,  ii,  116). 
— A  question  of  priority  in  relation  to  the  methods  of  removing 
protein  from  blood.  It  is  admitted  that  Michaelis  and  Rona  were 
first.  W.  D.  H. 

Estimation  of  Amylaceous  Substances  in  Dressed  Pro- 
visions. P.  Carles  {Ann.  Chim.  anal.,  1911,  16,  89 — 90). — Food 
chemists  are  often  called  on  to  ascertain  whether  starch  has  been 
fraudulently  added  to  dressed  provisions  such  as  pates,  galantines,  etc., 
and  the  general  method  of  procedure  is  to  convert  the  starch  into 
sugar.  The  author  has  examined  the  fresh  and  genuine  livers  of 
various  animals,  and  finds  that  all  of  them  contain  reducible  sub- 
stances which  must  be  allowed  for  in  the  estimation.  The  quantities 
found  were  equivalent  to  the  following  percentage  amounts  of  starch  : 
duck  1-39,  goose  1-93,  bullock  2-23,  pig  2-77,  calf  8*01.  E.  J.  R. 

Some  New  Tests.  Fred  Klein  {J.  Ind.  Eoigin.  Chem.,  1910, 
2,  389), — The  following  distinctive  reactions  are  described  : 

(1)  To  distinguish  between  anhydrous  and  glacial  acetic  acid  :  the 
former  yields  a  red  precipitate  of  amorphous  selenium  when  boiled 
with  a  crystal  of  selenious  acid  (or,  preferably,  sodium  selenite), 
whilst  with  glacial  acetic  acid  the  solution  remains  clear, 

(2)  To  differentiate  between  methyl  and  ethyl  alcohols  :  if  dilute, 
the  alcohol  must  be  concentrated  by  distillation  ;  a  small  quantity  is 
then  treated  with  a  few  drops  of  selenic  acid  (HgSeO^)  and  a  trace  of 
silver  halide  (preferably  bromide),  when  ethyl  alcohol  yields  a  colour- 
less, amorphous  precipitate,  soluble  on  the  addition  of  wat.er,  whilst 
a  solution  of  methyl  alcohol  (common  wood  spirit)  remains  clear,  or, 
in  exceptional  circumstances,  a  crystalline  precipitate  is  deposited. 
This  test  can  also  be  employed  for  esters, 

(3)  To  distinguish  between  the  alkaloids  :  the  extracted  alkaloid  is 
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(a)  dissolved  in  sulphuric  acid  (94 — 95%),  and  (b)  a  trace  of  sodium 
selenite  (NagSeOg)  then  added,  the  solution  warmed,  and  the  following 
colour  reactions  are  observed. 

Strychnine,  (a)  slight  coloration,  (b)  brown.  Digitaline,  (a)  slight 
coloration,  (b)  brown.  Aconitine,  (a)  slight  coloration,  (6)  brown. 
Atropine,  (a)  slight  coloration,  (b)  brown.  Brucine,  (a)  rose-pink, 
(6)  brown.  Morphine  and  cocaine,  (a)  green  in  cold,  (b)  black 
precipitate.  Codeine,  (a)  light  brown,  (b)  black  precipitate.  Caffeine 
and  sparteine,  (a)  no  coloration,  (b)  no  coloration.  Veratrine,  (a) 
cherry-red,  (b)  purple.  Quinine,  (a)  slight  coloration  on  heating,  (b) 
purple.  Cantharidine,  (a)  no  coloration,  (b)  with  addition  of  alcohol 
a  slight  purple  coloration  in  the  cold,  which  darkens  on  heating. 

(4)  To  detect  small  quantities  of  petroleum  in  turpentine  when  the 
official  test  has  proved  unsatisfactory :  a  copper  sulphate  solution 
(5 — 10%)  is  treated  with  about  half  its  volume  of  petroleum,  and  a  crystal 
of  potassium  iodide  added  to  the  clear  solution ;  this  dissolves  with  a 
purple  coloration,  and,  after  shaking,  slowly  turns  a  yellowish-brown  ; 
in  the  case  of  turpentine  the  mixture  with  copper  sulphate  is  not 
clear ;  potassium  iodide  gives  a  purple-red  colour,  which,  with  pure 
turpentine,  turns  green  after  shaking.  The  presence  of  "  rosin  "  can 
be  detected  by  its  odour  and  the  brown  coloration  of  the  solution. 

(5)  A  test  for  nitric  acid  :  the  acid  must  have  a  minimum  concen- 
tration of  40%,  and,  if  more  dilute,  should  be  evaporated  to  dryness 
in  the  form  of  a  salt ;  the  reagent  employed  consists  of  a  trace  of 
powdered  tellurium  in  fuming  sulphuric  acid  (2 — 3  c.c),  which  forms 
an  eosin -coloured  solution,  and  is  then  treated  with  95%  sulphuric 
acid  (1 — 2  c.c).  Two  equal  portions  of  this  solution  are  heated  until 
decolorised,  to  one  is  added  the  nitrate,  to  the  other  a  drop  or  more  of 
the  reagent,  both  tubes  are  slightly  warmed,  and  the  one  containing 
the  nitrate  treated  with  a  further  quantity  of  the  reagent,  when 
immediate  decolorisation  occurs,  whereas  the  other  one  remains  an 
eosin-red  colour.  This  method  is  stated  to  be  applicable  to  the 
quantitative  estimation  of  nitric  acid.  F.  M.  G.  M. 


Estimation  of  Tartaric  Acid.  Arnold  Heczko  {Zeitsch.  anal. 
Chem.,  1911,  50,  12 — 20). — A  criticism  of  the  Goldenberg  method  for 
the  analysis  of  crude  tartars,  etc.  (ibid.,  1907,  47,57).  This  process, 
although  technically  accurate,  suffers  from  three  defects  :  (1)  The  end- 
point  in  the  titration  must  be  ascertained  by  means  of  an  external 
indicator  (litmus  paper).  (2)  The  solubility  of  potassium  hydrogen 
tartrate  is  sensibly  affected  by  the  temperature  and  presence  of  other 
salts.  (3)  Calcium  tartrate  is  not  always  entirely  decomposed  by  boiling 
with  potassium  carbonate. 

In  the  author's  opinion  the  direct  standardisation  of  the  volumetric 
alkali  with  1  gram  of  pure  potassium  hydiogen  tartrate  cannot  be 
recommended.  1*5  Gram  of  the  acid  tartrate  should  be  submitted  in 
every  respect  to  the  same  process  as  the  actual  sample,  using,  in  fact, 
the  same  amount  of  potassium  carbonate,  acetic  acid,  and  alcohol 
as  directed  by  Goldenberg.  The  source  of  error  (2)  will  thus  be 
eliminated.  L.  dk  K. 
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Estimation  of  Total  Tartaric  Acid  [in  Crude  Materials], 
Arnold  Heczko  {Zeitsoh.  anal.  Chem.,  1911,  60,  73—81). — From 
3  to  6  grams  of  the  sample  (according  to  grade)  are  treated  with 
20  CO.  of  2iV-sulphuric  acid,  and  the  whole  is  then  boiled  for  two 
minutes.  When  cold,  the  mass  is  transferred  to  a  200  c.c.  flask  and 
diluted  with  92 — 94%  alcohol  up  to  the  mark.  One  hundred  c.c.  of 
the  filtrate  are  then  treated  in  a  300  c.c.  Erlenmeyer  flask  with  3  c,c. 
of  glacial  acetic  acid  and  10  drops  of  a  cold  saturated  solution  of 
potassium  chloride.  Sixteen  c.c.  of  a  solution  of  20  grams  of  potassium 
acetate  in  100  c.c.  of  alcohol  are  then  added  drop  by  drop  from  a 
burette  with  constant  stirring.  After  half  an  hour,  the  liquid  is 
ipoured  off  from  the  precipitate,  which  is  then  washed  twice,  by  deaan- 
tation,  with  40  c.c.  of  97%  alcohol  and,  finally,  on  the  Gooch  filter 
with  another  80  c.c  of  alcohol. 

After  removing  the  adhering  alcohol  by  suction  at  the  pump,  the 
potassium  hydrogen  tartrate  is  dissolved  in  200  c.c.  of  boiling  water, 
and  at  once  titrated  with  iVy5 -potassium  hydroxide,  using  litmus  paper 
as  external  indicator.  The  volumetric  alkali  is  checked  by  operating 
on  1*5  gram  of  pure  potassium  hydrogen  tartrate  in  the  way  described, 
but  using  only  half  the  quantities  of  the  various  reagents. 

L.  DE  K. 

Assay  of  Vintage  Marcs  for  Tartaric  Acid.  Separate 
Estimation  of  Potassium  Hydrogen  Tartrate  and  Calcium 
Tartrate.  P.  Carles  {Bull,  Soc.  chim.,  1911,  [iv],  9,  199—202; 
Bull.  Assoc,  chim.  Sucr.  Dist.,  1911,  28,  561 — 564). — The  process 
consists  in  extracting  the  marc  (residues  from  the  wine-presses),  first 
with  water  containing  sodium  carbonate  to  remove  potassium  hydrogen 
tartrate  (solution  A),  and  then  with  dilute  hydrochloric  acid  to 
remove  the  tartaric  acid  present  as  calcium  tartrate  (solution  B). 
Both  solutions  are  concentrated,  and  the  tartaric  acid  they  contain 
separately  precipitated,  dried,  and  weighed  as  calcium  tartrate.  Full 
details  of  the  method  of  carrying  out  the  estimation  are  given  in  the 
original.  T.  A.  H. 

Rapid  Estimation  of  the  Volatile  Acidity  of  Wines  and 
Fermented  Beverages.  Philippe  Malvezin  {Bull.  Assoc,  chim, 
Sucr.  Dist.,  1911,  28,  560— 561).— The  method  depends  on  the 
solubility  of  the  volatile  acids  in  ether.  Ten  c.c.  of  the  wine  or  other 
liquid  are  shaken  with  10  c.c.  of  ether,  and,  after  separation  has  taken 
place,  5  c.c.  of  the  ethereal  solution  are  pipetted  into  a  flask  con- 
taining 5  c.c.  of  neutral  alcohol.  The  contents  of  the  flask  are  then 
titrated  with  iVyiO-sodium  hydroxide  solution,  using  phenolphthalein 
as  the  indicator.      The  acidity  is  calculated  from  the  formula : 

(2^  -  0-2)  X  25x1-63  WPS 

6  '  ■     '     ■ 

Estimation  of  the  Acidity  of  Pats  and  Oils,  Especially 
Lubricating  Oils.  Heinrich  Loebell  {Cheni.  Zeit.,  1911,  35 
276 — 277). — Results  of  experiments  carried  out  by  the  author  show 
that  a  mixture  of  alcohol  and  ether  is  an  unsuitable  solvent  to 
employ  for  dissolving   a   fat   or  oil  previous  to   the  titration  of   its 
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acidity;  when  phenolphthalein  is  used  as  the  indicator,  the  end-point 
of  the  titration  is  not  distinct,  and  the  results  obtained  are  always 
too  high.  Still  less  satisfactory  results  are  obtained  if  alkali-blue  is 
employed  as  the  indicator.  The  employment  of  a  mixture  of  alcohol 
and  benzene,  however,  allows  concordant  and  trustworthy  figures  to 
be  obtained.  Aqueous  ^/10-barium  hydroxide  may  be  used  for 
titrating  the  acidity  of  oils  when  the  latter  have  been  dissolved  in  a 
mixture  of  alcohol  and  benzene.  W.  P.  S. 

Estimation  of  Lecithin  in  Oil.  Wilhelm  Fhesenius  and  Leo 
Grunhut  {Zeitsch.  anal.  Chem.,  1911,  50,  90 — 106). — The  method 
is  based  on  the  estimation  of  the  phosphoric  acid  yielded  by  oxidation 
of  lecithin ;  the  phosphoric  acid  is  weighed  as  yellow  phospho- 
molybdate  precipitate. 

Fifty  grams  of  the  oily  liquid  are  introduced  into  a  200  c.c. 
cylinder  divided  to  1  c.c,  and  100  c.c.  of  absolute  alcohol  are  added. 
After  shaking  gently  for  twenty  minutes,  the  layers  are  allowed 
to  separate,  and  the  volumes  of  the  lower  oily  layer  and  the  upper 
alcoholic  layer  (o^  and  a^)  are  read  off.  Of  the  latter,  75  c.c.  (w)  are 
taken  for  the  first  phosphoric  estimation  {p^,  and,  the  pipette  being 
rinsed  with  absolute  alcohol,  the  original  volume  is  restored  by  adding 
alcohol  up  to  the  mark.  The  mixture  is  again  shaken,  and  allowed  to 
settle,  when  the  volumes  (og  and  a^  are  read  off  and  75  c.c.  of  the 
alcoholic  layer  are  taken  for  the  second  phosphoric  acid  estimation  (pg)- 
The  calculation  is  effected  by  means  of  the  following  formula : 

The  alcoholic  solution  is  evaporated  to  dryness,  and  the  residue 
fused  with  a  mixture  of  sodium  carbonate  (3  parts)  and  sodium 
nitrate  (1  part).  The  mass  is  then  dissolved  in  the  smallest  possible 
quantity  of  hot  water,  cooled,  neutralised  with  nitric  acid,  made  up  to 
50  c.c,  and  then  2'5  c.c.  of  nitric  acid  (D  1*4)  and  75  c.c.  of  Jbrgensen's 
molybdate  solution  added.  L.  de  K. 

The  Occurrence  and  Quantitative  Estimation  of  Trimethyl- 
amine  in  Human  Urine.  Tosaku  Kinoshita  {Zentr.  Physiol.,  24, 
No.  17.  Reprint  4  pp.). — The  ammonia,  etc.,  was  distilled  off  from  urine 
under  diminished  pressure  in  the  presence  of  magnesium  oxide,  and 
collected  in  hydrochloric  acid.  The  acid  solution  was  then  evaporated  to 
dryness,  and  the  methyl  groups  in  the  residue  thus  obtained  determined 
by  the  Herzig-Meyer  process.  As  the  result,  extremely  small  traces 
of  triraethylamine  could  be  detected  in  human  urine,  and  these, 
the  author  suggests,  are  possibly  due  to  decomposition  of  other 
products.  S.  B.  S. 

Estimation  of  Hexamethylenetetramine  (Urotropine)  in 
Urine.  Fritz  Schroter  {Arch.  exp.  Path.  Pharm.,  1911,  64, 
161 — 166). — The  urine  is  acidified  with  acetic  acid,  and  a  saturated 
solution  of  mercuric  chloride  added.  The  precipitate  so  obtained,  after 
washing,  is  transferred  to  a  flask  containing  a  concentrated  solution 
of  sodium  chloride,  and  heated  on  the  water-bath,     After  cooling,  this 
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is  filtered,  and  the  mercury  precipitated  from  the  filtrate  by  potassium 
hydroxide  and  filtered  off.  The  nitrogen  is  then  estimated  by 
Kieldahl's  method,  and  from  this  the  urotropine  present  is  calculated. 

W.  D.  H. 

Bstimation  of  Urea.  Alonzo  E.  Taylor  (/.  Biol.  Chem.,  1911, 
9,  25 — 28). — Benedict's  method  is  preferred  to  Folin's,  because  it  is 
easier;  " there  is  no  use  in  calculating  results  to  the  third  place  of 
decimals  when  the  interpretation  cannot  go  beyond  the  first  place." 

W.  D.  H. 

Analysis  of  Coca  Leaves.  E.  Bierling,  K.  Pape,  and  A. 
ViEHOVEU  {Arch.  Pharm.,  1910,  248,  303— 336).— The  authors  have 
investigated  upwards  of  twenty  methods  which  have  been  proposed  for 
the  analysis  of  coca  leaves,  and  find  that  the  methods  described  by 
Keller,  Panchaud,  de  Jong,  Fromme,  and  the  Swiss  Pharmacopoeia  are 
the  simplest,  but  have  the  drawback  that  the  filtration  of  the  ethei'eal 
extract  of  the  leaves  causes  some  of  the  solvent  to  evaporate,  and, 
consequently,  the  percentage  of  alkaloid  found  is  too  high.  These 
methods  are  similar  in  principle,  the  alkaloid  being  liberated  from  the 
leaves  by  means  of  ammonia  and  extracted  with  ether ;  the  ethereal 
solution  is  then  extracted  with  hydrochloric  acid,  the  alkaloids  are 
again  liberated  by  means  of  ammonia,  and  separated  with  ether. 
Cocaine,  cinnamylcocaine,  benzoyl-i/^-tropine,  and  isoatropylcocaine  are 
estimated  together,  but  not  hygrine  or  benzoylecgonine ;  the  latter 
is  insoluble  in  ether,  whilst  the  former,  although  slightly  soluble, 
is  removed  when  the  residue  of  alkaloids  is  warmed.  For  pharma- 
ceutical purposes,  a  modification  of  de  Jong's  process  (Abstr.,  1909,  ii, 
276)  is  recommended.  The  authors  consider  that  the  broad-leaved 
Bolivian  and  Peruvian  coca  leaves  should  be  made  official,  as  these 
leaves  are  free,  or  practically  free,  from  cinnamylcocaine,  benzoyl- 
i/r  tropine,  and  isoatropylcocaine,  and  the  cocaine  is  accompanied  by 
only  hygrine  and  benzoylecgonine.  W.  P.  S. 

Sources  of  Error  in  the  Polin  Method  of  Estimating 
Creatinine.  Alonzo  E.  Taylor  (/.  Biol.  Chem.,  1911,  9,  19 — 20). — 
The  personal  equation  and  the  absence  of  a  standard  light  are  sources 
of  error  in  this  colorimetric  method.  The  influence  of  the  urinary 
pigment  and  the  presence  of  bile  are  very  disturbing  factors, 

W.  D.  H. 

Estimation  of  Nicotine  in  Concentrated  Tobacco  Juice. 
Richard  Kissling  {Chem.  Zeif..,  1911,  35,  98). — A  reply  to  Schroder 
(this  vol.,  ii,  163).  The  author,  who  is  now  engaged  on  a  colorimetric 
process,  thinks  that  by  his  method  a  complete  separation  of  nicotine 
from  ammonia  and  allied  bases  is  guaranteed.  L.  de  K. 

Estimation  of  Nicotine  in  Concentrated  Tobacco  Juice. 
H.  Ulex  {Chem.  Zeit.,  1911,  35,  121). — Ten  grams  of  the  sample  are 
diluted  with  1 — 3  c.c.  of  water,  and  then  mixed  with  a  sufficiency  of  a 
mixture  of   1  part  of  soda-lime  and  5  parts  of  gypsum.     The  mass 
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obtained  is  powdered,  sifted,  and  placed  for  an  hour  in  a  desiccator 
over  sulphuric  acid  to  get  rid  of  ammoaia  fumes.  The  nicotine  is  now 
isolated  by  distillation.  For  this  purpose  the  powder  is  placed  in 
a  flask  containing  1^  litres  of  boiling  water,  and  an  extra  3  or 
4  grams  of  alkali  are  added,  also  4  grams  of  paraflEin  to  prevent 
frothing.  After  collecting  1  litre  of  distillate,  another  litre  of  water 
18  introduced  into  the  distilling  flask,  and  a  second  litre  of  distillate  is 
collected.  The  nicotine  is  finally  titrated  with  iV/2-hydrochloric  acid  ; 
1  c.c.  =  0*081  gram  of  the  alkaloid.  L.  de  K. 

Estimation  of  Nicotine  in  Concentrated  Tobacco  Juice. 
Julius  Toth  {Chem.  Zeit.,  1911,  35,  146), — A.  reply  to  his  critics  (this 
vol.,  ii,  163;  preceding  abstracts).  The  author  upholds  the  technical 
accuracy  of  his  process.  L.  de  K. 

Estimation  of  Nicotine  in  Concentrated  Tobacco  Juices. 
Richard  Kissling  {Chem.  Zeit.,  1911,  35,  200.  Compare  preceding 
abstracts). — The  author  points  out  that  the  high  results  obtained  by 
Ulex's  method  for  the  estimation  of  nicotine  in  tobacco  juices  is 
probably  due  to  the  liberation  of  large  quantities  of  ammonia  by  the 
action  of  the  soda-lime  on  the  nitrogenous  substances  present.  The 
method  also  possesses  certain  other  defects.  W.  P.  S. 

Estimation  of  Nicotine  in  Tobacco  Extracts.  J.  Leister 
{Chem.  Zeit.,  1911,  35,  239— 240).— A  reply  to  Schroder  (this  vol., 
ii,  163).  The  author  states  that  the  method  proposed  by  Ulex 
(preceding  abstracts)  gives  trustworthy  and  concordant  results,  if  care 
is  taken  to  thoroughly  powder  the  soda-lime  mixture  so  as  to  facilitate 
the  evaporation  of  any  ammonia  present.  L.  de  K. 

Estimation  of  Morphine  in  Opium  and  in  Opium 
Preparations.  Leon  Debourdeaux  (C/ww.  Zentr.,  1910,  ii,  1097; 
from  Bull.  Sci.  Pharmacol.,  1910,  17,  382 — 385). — It  is  pointed  out 
that  about  10%  of  the  morphine  contained  in  opium  is  insoluble  in 
water  and  alcohol,  and  is  only  obtained  in  solution  by  the  addition  of 
calcium  hydroxide.  In  the  analysis  of  preparations  containing  opium 
these  should  always  be  treated  with  calcium  hydroxide  before  the 
morphine  is  extracted.  W.  P.  S. 

Glucoside  Reactions :  Convallamarin  and  Convallarin. 
C.  Reichard  {Pharm.  Zentr.-h.,  1911,  62,  183— 188).— The  author 
describes  the  reactions  of  convallamarin  and  convallarin,  two 
glucosides  occurring  in  the  roots  and  leaves  of  Convallaria  majalis ; 
the  former  is  soluble  in  water  and  in  alcohol,  and  it  is  similar  to 
digitalin  in  its  physiological  action,  whilst  the  latter  is  insoluble  in 
water  and  acts  solely  as  a  purgative.  When  treated  with  nitric  acid, 
convallamarin  yields  a  colourless  solution  which  changes  in  a  few 
hours  to  yellow,  whilst  convallarin  gives  a  yellow  solution  which 
gradually  becomes  red.  If  the  nitric  acid  solutions  are  evaporated 
and  the  residues  treated  with  a  drop  of  ammonia,  convallamarin  yields 
a  yellow  coloration,  changing  in  a  few  hours  to  dark  green,  and  con- 
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vallaria  gives  a  pure  white  precipitate.  The  most  characteristic 
reaction  of  the  two  glucosides  is  that  obtained  with  sodium  iodate. 
Convallarin,  when  treated  with  equal  quantities  of  sodium  iodate  and 
water,  gives  a  white  residue  on  drying  the  mixture,  whilst  convallamarin 
yields  a  moist,  amorphous  mass,  which  is  coloured  bright  yellow  on  the 
addition  of  hydrochloric  acid  ;  this  acid  does  not  change  the  colour  of 
the  convallarin-sodiuin  iodate  residue.  Stannous  chloride  gives  a 
yellow  coloration  with  convallamarin  after  several  hours'  contact,  and 
a  red  coloration  with  convallarin.  Reactions  with  many  other  reagents 
are  also  described.  W.  P.  S. 

Estimation  of  Glyoyrrhizin  and  Sugars  in  Liquorice  Root 
and  Extract.  Ella  Eriksson  {Arch.  Pharm.,  1911,  249,  144—160). 
— A  process  is  described  for  the  estimation  of  dextrose,  sucrose,  and 
glyoyrrhizin  in  liquorice  root  and  extract,  and  the  results  of  the 
application  of  this  process  to  various  commercial  samples  of  these 
products  are  tabulated  (compare  Hafner,  Abstr.,  1900,  ii,  318,  775  ; 
Zetzsche,  Pharm.  Gentr.-h.,  1901,  277  ;  Tschirchand  Cederberg,  Abstr., 
1907,  i,  545;  Tschirch  and  Gauchmann,  ibid.,  1908,  i,  898;  1909, 
i,  328;  ii,  85;  Parry,  Chern.  and  Drug.,  1910,  Jan.).  Parry's 
process  gives  results  in  good  agreement  with  those  obtained  by  the 
method  now  described. 

Ten  grams  of  the  powdered  root  or  extract  are  extracted  in  the 
cold  with  slightly  alkaline  water,  and  the  solution  made  up  to  200  c.c. 
if  necessary.  Of  this,  49  c.c.  are  taken  and  40  c.c.  of  alcohol  added, 
and  the  mixture  filtered  quickly.  To  the  filtrate  30  c.c.  of  Fehling's 
solution,  prepared  by  Allihn's  method,  are  added  ;  the  mixture  is  set 
aside  for  thirteen  to  fourteen  hours,  and  the  precipitated  cuprous  oxide 
collected  in  an  Allihn  tube,  washed,  reduced  (or  oxidised),  and  weighed, 
and  the  amount  of  dextrose  calculated  from  the  result.  The  filtrate  is 
poured  into  30  c.c.  of  boiling  Fehling's  solution,  the  mixture  boiled 
during  three  minutes,  diluted  with  half  its  volume  of  water,  and  the 
cuprous  oxide  formed,  collected,  treated  as  before  and  weighed,  and  the 
-amount  of  sucrose  calculated  from  the  result.  In  the  filtrate  glyoyr- 
rhizin may  be  estimated  directly  by  long  boiliog  with  Fehling's 
solution,  or  it  may  be  precipitated  with  dilute  sulphuric  acid,  re- 
dissolved  in  alkali,  Fehling's  solution  added,  and  the  mixture  boiled 
during  fifteen  hours.  In  either  case  the  amount  of  glyoyrrhizin  may 
be  calculated  from  the  weight  of  cuprous  oxide  produced,  with  the 
knowledge  that  a  reduction  corresponding  with  360  parts  of  dextrose 
is  equivalent  to  896  parts  of  glyoyrrhizin. 

In  the  roots  examined,  the  dextrose  varied  from  nil  to  3-8%,  sucrose 
from  2-4  to  6-5%,  glyoyrrhizin  from  6-49  to  8-15%.  In  the  extracts 
the  corresponding  rauges  were  2'7  to  7*8%,  4-5  to  13'6%,  9-8  to  23-9%. 
It  is  probable  that  dextrose  does  not  occur  in  the  fresh  root,  but  is 
j)roduced  by  fermentation  during  drying.  In  preparing  the  extract  a 
•considerable  loss  of  glyoyrrhizin  appears  often  to  occur.      T.  A.  H. 

Estimation  of  Indigotin  in  the  Presence  of  Starch.  William 
'iFuoMSON  {J.  ,Soc.  Dyeris,  1911,  27,  49 — 51),— Synthetic  indigo  is 
sometimes  adulterated  by  the  addition  of  starch,  and  the  presence  of 
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this  substance  interferes  with  the  estimation  of  the  indigotin  in  such 
samples.  The  author  has  employed  several  different  methods  for 
e.-«timating  indigotin  in  mixtuies  containing  known  quantities  of 
synthoiic  indigo  and  starchy  and  finds  that  Rawson's  permanganate' 
process  (with  salt  precipitation  of  the  sodium  indigotindisulphonate)< 
yields  low  results,  the  loss  increasing  with  the  quantity  of  starch'' 
present ;  after  the  samples  had  been  treated  with  4%  hydrochloric  acid 
in  order  to  invert  the  starch,  and  the  resulting  sugar  washed  away, 
Rawsou's  process  yielded  better  results.  Bloxam's  tetrasulphonate 
process  gave  more  uniform  results ;  synthetic  indigo,  however,  showed 
only  82%  of  indigotin  by  this  process.  W.  P.  S. 

Identification  and  Estimation  of  Proteins  in  Honey.  Edmond 
MoREAU  {Ann.  Falsi/.,  1911,4,  36 — 41). — The  proteins  of  honey  which 
are  coagulable  by  heat  may  be  separated  into  two  substances,  albumin 
and  globulin,  by  treatment  with  magnesium  sulphate.  A  20%  solution 
of  the  honey  is  neutralised,  and  the  solution  is  saturated  with 
magnesium  sulphate ;  after  the  lapse  of  twenty-four  hours,  the 
precipitated  globulin  is  separated  by  filtration,  washed  with  a 
saturated  solution  of  magnesium  sulphate,  and  then  heated  to  a 
temperature  of  100°.  The  globulin  is  thus  coagulated,  and  may  be 
washed  with  water  and  weighed.  The  filtrate  from  the  globulin  is 
now  acidified  with  acetic  acid  and  boiled,  when  the  albumin  is 
precipitated.  The  filtrate  from  the  albumin  gives  a  precipitate  with 
potassium  mercuric  iodide  in  the  presence  of  acetic  acid,  denoting  that 
honey  contains  proteoses  or  peptones,  or  both.  Albumoses  may  be 
detected  by  means  of  a  reagent  (Esbach's)  consisting  of  an  aqueous 
solution  of  picric  and  citric  acids,  whilst  the  biuret  reaction,  when 
applied  to  a  solution  of  honey  from  which  albumoses  have  been 
precipitated  with  ammonium  sulphate,  will  show  the  presence  of 
peptones.  In  10  samples  of  honey  examined,  the  author  found  from 
0-394  to  1-50%  of  total  proteins,  0-09  to  040%  of  albumin,  and  0-05 
to  0*92%  of  globulin.  In  certain  samples  the  albumin  was  present  in 
greater  quantity  than  the  globulin,  whilst  in  others  the  contrary  was 
found  to  be  the  case.  W.  P.  S, 

An  Improved  Form  of  Heller's  Test  for  the  Detection  of 
Albumin,  Especially  in  Urine.  Franz  Michel  {Ghent.  Zeit.,  1911, 
35,  183). — In  carrying  out  this  test  in  the  usual  way,  care  has  to  be 
taken  that  the  concentrated  nitric  acid  and  the  solution  to  be  tested  do 
not  mix,  as  otherwise,  the  nitric  acid  tends  to  dissolve  the  albumin  and 
a  turbid  zone  between  the  liquids  is  not  obtained.  The  author,  in 
order  to  prevent  the  liability  of  mixing,  saturates  the  nitric  acid  with 
ammonium  nitrate.  In  testing  urine  for  the  presence  of  albumin,  2  c.c. 
of  the  reagent  are  placed  in  a  test-tube,  and  1  c.c.  of  the  urine  is, 
introduced  by  means  of  a  pipette ;  if  albumin  is  present,  a  turbid  zone 
appears  at  the  junction  of  the  two  liquids,  and  if  the  test-tube  be 
shaken  gently  the  whole  of  the  urine  layer  becomes  turbid.  This  i» 
not  the  case  if  ordinary  concentrated  nitric  acid  is  used,  as  the  turbidity 
•dissolves  at  once.  W.  P.  S. 
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Assay  of  [Commercial]  Gelatin.  Julius  Herold,  jun.  (Chem. 
Zeit.,  191 1,  35,  93 — 94). — A  20%  jelly  is  prepared,  and,  after  congealing 
for  half  an  hour  at  19°,  its  melting  point  is  ascertained.  Simultaneously, 
a  20%  jelly  is  prepared  from  a  mixture  of  equal  parts  of  pure  gelatin 
and  glutose  (prepared  by  heating  gelatin  with  ammonia  in  a  sealed 
tube  at  100°),  and  its  melting  point  is  taken,  or  a  10%  jelly  of  pure 
gelatin  may  be  used.  From  the  difference  in  the  melting  point  (a),  the 
proportion  of  glutin  may  be  deduced  from  the  formula:  a/l'2  =  fl;/82; 
x  —  %oi  glutin. 

A  special  form  of  apparatus  for  determining  the  melting  points  is 
described.  By  melting  point  is  understood  the  temperature  at  which 
a  column  of  the  jelly  no  longer  adheres  to  a  glass  vessel,  which 
consequently  commences  to  sink.  L.  de  K. 

Benzidine  as  a  Reagent  for  the  Recognition  of  Blood 
Stains.  Torquato  Gigli  {£oU.  chim.  farm.,  1910,  49,  955 — 956). — 
The  stained  fabric  or  an  aqueous  extract  of  it  is  treated  with  2  to  4 
drops  of  a  solution  of  5  grams  of  pure  benzidine  in  10  c.c.  of  glacial 
acetic  acid,  and  1  or  2  drops  of  hydrogen  peroxide  (3%)  are  added. 
The  presence  of  blood  is  indicated  by  the  immediate  appearance  of  a 
blue  coloration.  The  sensibility  of  the  reaction  carried  out  in  this 
way  is  very  great,  much  more  in  fact  than  was  supposed  by  Adler,  who 
first  suggested  the  test.  In  the  absence  of  blood,  a  blue  coloration 
may  appear,  but  only  after  a  time.  The  author  considers  that  the 
reaction  does  not  suffice  to  affirm  the  presence  of  blood  with  finality, 
but  the  absence  of  the  coloration  does  prove  that  blood  is  absent  from 
a  suspected  stain.  E..  V.  S. 

Characteristic  Reactions  of  Toad  Poison.  Giovanni  Bufalini 
{Chem.  Zentr.,  1910,  ii,  1670 — 1671  ;  from  Arch.  Farmacol.  sperim., 
1910,  9,  559 — 568). — An  aqueous  solution  of  toad  poison  (secretion  of 
skin  glands)  yields  a  red  coloration  when  submitted  to  Ehrlich's  diazo- 
reaction  ;  this  red  colour  is  insoluble  in  ether,  and  is  similar  to  that 
given  by  cholesterol.  The  addition  of  mineral  acids  changes  the 
coloration  to  yellowish-red  or  yellow.  The  coloration  is  not  produced 
when  the  poi.-on  has  been  treated  previously  with  hydrogen  peroxide. 
^-Aminoacetophfinone  gives  a  violet  coloration,  which  changes  to 
orange-red  on  the  addition  of  ammonia ;  in  hydrochloric  acid  solution, 
j9-dimethylaminobenzaldehyde  yields  a  blue  coloration,  which  is 
insoluble  in  ether,  chloroform,  benzene,  carbon  disulphide,  light 
petroleum,  etc. ;  this  reaction  does  not  take  place  in  acetic  acid 
solution,  and  only  feebly  in  alcoholic  solution.  When  the  poison  is 
treated  with  sulphuric  acid,  an  emerald-green  coloration  is  produced, 
which  is  destroyed  by  the  addition  of  oxidising  or  reducing  substances. 
Michler's  ketone  does  not  give  a  coloration  (compare  Abstr.,  1910,  ii, 
1096).  W.  P.  S./5' 
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Refraction    and    Dispersion    of    Light    in    Certain    Gases 

Georg  Gruschke  {Ann.  Physik,  1911,  [iv],  34,  801— 816).— The 
refractive  indices  of  carbon  monoxide  and  dioxide  have  been  determined 
for  six  different  wave-lengths  between  the  limits  A.  =  6678  and  X  =  4471. 
Observations  were  also  made  on  carbon  suboxide,  CgOg,  but  this  gas 
was  admixed  with  a  large  proportion  of  carbon  dioxide.       H.  M.  D. 

Dispersion  and  Absorption  of  Ciiromium  and  Manganese 
in  the  Visible  and  Ultra-violet  Spectrum.  Vsbvolod 
Fkbedericksz  {Ann.  Physik,  1911,  [iv],  34,  780 — 796). — In  con- 
tinuation of  an  investigation  of  the  optical  constants  of  the  metals, 
the  author  has  determined  the  refractive  and  absorption  indices 
of  chromium  and  manganese  by  Voigt's  method.  Curves  are  drawn 
which  show  the  variation  of  the  optical  constants  with  the 
wave-length  of  the  incident  light.  H.  M.  D. 

Dispersion  in  Vapours  of  the  Alkali  Metals.  Penry  V. 
Bevan  {ProG.  Roy.  Soc,  1911,  85,  A,  58—76.  Compare  Abstr.,  1910, 
ii,  914). — Dispersion  measurements  have  been  made  v;ith  sodium  and 
rubidium  vapours,  and  the  dispersion  curves  have  been  drawn  for 
several  absorption  lines.  If  attention  be  confined  to  the  effects 
of  dispersion  near  any  single  pair  of  lines,  the  constant  of  the 
dispersion  formula  appropriate  to  this  line  increases  with  the 
temperature  of  the  vapour  used.  A  relation  cannot  be  found  between 
the  constants  of  different  metals,  as  there  is  no  evidence  as  to  what 
temperatures  should  be  chosen  as  corresponding  temperatures. 

C.  H.  D. 

The  Glow  Discharge  and  the  Emission  of  the  Alkali- 
Metal  Vapours.  Georg  Gehlhoff  {Ber.  Deut.  physikal.  Ges.,  1911, 
13,  183—192.  Compare  Gehlhoff  and  Rottgardt,  Abstr.,  1910, 
ii,  679). — Observations  have  been  made  relating  to  the  nature  of  the 
glow  discharge  and  of  the  emission  spectra  exhibited  by  tubes 
containing  ca3sium  vapour  admixed  with  helium.  The  helium  lines 
disappear  from  the  spectrum  of  the  positive  glow  at  very  small 
pressures  of  the  ctesium  vapour.  On  the  other  hand,  these  lines  are 
still  evident  in  the  spectrum  of  the  negative  glow  when  the  pressure 
of  the  csesium  vapour  has  attained  relatively  high  values. 

Experiments  at  different  temperatures  in  which  the  partial  pressure 
of  the  helium  are  kept  constant  have  shown  that  the  caesium  lines  of 
the  principal  and  sub-series  are  exhibited  by  the  positive  glow.  The 
negative  glow  spectrum  shows  the  sub-series  lines,  and  the  lines  of  the 
spark  spectrum  brightly  and  the  principal  series  lines  feebly.  When 
a  spark  gap  is  introduced  into  the  circuit,  the  principal  and  sub-series 
lines  disappear  from  the  spectrum  of  the  positive  glow. 

These  and  other  observations  support  the  author's  view  that  the 
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principal  series  lines  are  excited  by  slowly  moving,  the  sub-series 
lines  by  more  rapidly  moving,  ^ectrons,  and  the  lines  of  the  spark 
spectrum  by  electrons  of  still  greater  velocity.  H.  M.  D. 

The  Absorption  Spectra  of  Lithium  and  Csesium.  Penry 
V.  Bevan  {Proc.  Roy.  Soc,  1911,  85,  A,  54 — 58.  Compare  Abstr., 
1910,  ii,  370). — The  absorption  spectrum  of  lithium  vapour  has  been 
examined  at  a  red  heat  in  a  steel  tube.  The  lines  of  the  principal  series 
are  tabulated  and  there  is,  in  addition,  a  fluted  region  between  A.  4500 
and  X  5500,  corresponding  fairly  closely  in  position  with  the  sodium 
fluted  region.  The  wave-lengths  of  the  lines  are  in  good  agreement 
with  the  values  calculated  by  Hicks'  formula  (Phil.  Trans.,  1910, 
210,  58).  Some  csesium  lines  have  also  been  re-determined,  the  vapour 
being  obtained  by  the  action  of  sodium  and  potassium  on  csesium 
chloride,  so  that  the  absorption  is  somewhat  masked.  The  differences 
from  the  values  calculated  from  Hicks'  formula  all  have  the  same  sign. 

C.  H.  D. 

The  Effect  of  Pressure  on  Arc  Spectra.  III.  Silver  :  A.  4000 
to  X  4600.  IV.  Gold.  W.  Geoffrey  Duffield  {Phil.  Trans.,  1911, 
A,  211,  33 — 73). — Photographs  of  the  arc  spectra  of  silver  and  gold 
have  been  taken  in  air  at  pressui-es  varying  from  1  to  200  atmospheres. 
For  silver,  data  are  recorded  for  the  region  X  — 4000  to  X=4600,  and 
in  the  case  of  gold  from  X  =  3550  to  X  =  5100.  The  observations  indi- 
cate that  with  increase  of  pressure,  the  lines  broaden,  and  are  dis- 
placed towards  the  red  end  of  the  tpectrum.  At  higher  pressures  the 
line  spectrum  disappears,  and  is  replaced  by  a  banded  spectrum,  which 
then  passes  into  a  continuous  spectrum.  Details  are  recorded  which 
show  the  broadening,  displacement,  and  reversal  effects,  and  the  rela- 
tive intensities  of  the  line  and  banded  spectra  at  different  pressures. 
In  the  case  of  gold,  none  of  the  lines  were  found  to  undergo  reversal. 
In  the  experiments  with  the  arc  spectrum  of  gold,  it  has  been  found  that 
the  electrodes  undergo  a  physical  change  which  causes  the  melting 
point  to  rise.  This  may  be  due  to  a  direct  influence  of  pressure  on  the 
metal,  or  to  the  passage  of  the  arc  current  through  the  electrodes,  or 
it  may  be  an  annealing  effect.  H.  M.  D. 

An  Extremely  Long-Waved  Radiation  of  Mercury  Vapour. 
Heinrich  Rubens  and  O.  von  Baeyer  [Sitzungsher.  K.  Akad.  Wiss. 
Berlin^  1911,  339 — 345). — It  has  been  found  that  a  mercury  arc  lamp 
emits  a  small  proportion  of  very  long-waved  rays,  the  mean  length  of 
which  is  about  300/x,  (0*3  mm.).  These  can  be  isolated  by  making  use 
of  the  arrangement  of  quartz  lenses  which  has  been  described  in  a 
previous  paper.  To  obtain  the  rays  in  appreciable  quantity,  the 
energy  consumption  in  the  arc  should  be  fairly  high,  and  the  authors 
employed  a  current  of  4  amperes  at  100  volts,  the  length  of  the  arc 
being  8  cm.  The  long-waved  radiation  consists  of  two  parts,  that  of 
greater  mean  wave-length  being  due  to  the  mercury  arc,  the  portion 
of  shorter  wave-length  to  the  heated  quartz  walls.  The  former  can  be 
separated  by  allowing  the  rays  to  pass  through  a  2  mm.  plate  of  fused 
quartz,  or,  better,  through  a  disk  of  black  cardboard. 
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The  absorption  of  the  filtei^ed  and  unfiltered  rays,  as  well  as  the 
long- waved  rays  emitted  by  a  Welsbach  burner,  has  been  measured  for 
a  large  number  of  different  substances. 

The  isolation  of  these  long-waved  mercury  rays  corresponds  with 
an  extension  of  the  previously  known  ultra-red  spectrum  by  one  and 
a-half  octaves.  H.  M.  D. 

The  Long- waved  Portion  of  the  Spark  and  Arc  Spectra  of 
Copper.  Matthias  Au^Tz{Zeitsch.  wiss.  Photochem., 1911, Q,  256 — 269). 
— Measurements  have  been  made  of  the  wave-lengths  and  intensities 
of  the  lines  in  the  spark  spectrum  of  copper  between  X  =  470  and 
A,  =  578  /xfjL,  and  in  the  arc  spectrum  between  A.  500  and  k  700  fifi.  The 
photographic  records  show  seventy-one  lines,  which  have  not  been 
indicated  by  previous  observers. 

There  is  a  marked  difference  in  the  structure  of  two  spectra.  In 
passing  from  the  arc  to  the  spark  spectrum,  the  maximum  of  the 
curve  showing  the  distribution  of  the  spectral  energy  is  shifted  towards 
the  region  of  smaller  wave-lengths.  Both  spectra  exhibit  a  consider- 
able number  of  blurred  and  ill-defined  lines.  H.  M.  D. 

The  Ultra-violet  Absorption  Spectrum  of  Aqueous  Solutions 
of  Neodymium  Chloride.  Gregory  P.  Baxter  and  Truman  S. 
Woodward  (/.  Amer.  Chem.  Soc,  1911,  33,  270— 272).— The  ultra- 
violet absorption  bands  furnished  by  an  aqueous  solution  of  neodymium 
chloride  have  been  examined.  The  neodymium  chloride  was  a  highly- 
purified  sample,  the  only  impurity  being  a  trace  of  the  corresponding 
praseodymium  salt. 

The  wave-lengths  of  the  middle  of  the  various  bands  are  recorded, 
and  the  data  compared  with  those  of  previous  observers. 

H.  M.  D. 

Ultra-violet  and  Ultra-red  Phosphorescence.  W.  E.  Pauli 
{Ann.  Physik,  1911,  [iv],  34,  739—779.  Compare  Abstr.,  1909,  ii,  777). 
— The  phosphorescent  bands  emitted  by  calcium,  strontium,  barium, 
and  zinc  sulphides  when  admixed  with  small  quantities  of  various 
metallic  "  impurities  "  have  been  examined.  The  methods  of  prepara- 
tion of  the  phosphors,  which  have  been  found  to  give  the  best 
phosphorescent  effects,  are  described  in  detail.  In  many  cases,  the 
temperature  and  time  of  heating  are  of  great  importance.  Strontium 
phosphors  give,  in  general,  the  best  results  when  heated  for  consider- 
able periods  at  a  very  high  temperature.  On  the  other  hand,  barium 
phosphors  become  less  active  if  subjected  to  high  temperatures  in  the 
course  of  preparation. 

When  the  phosphorescent  alkaline  earth  sulphides  are  excited  by 
means  of  Rontgen  or  cathode  rays,  the  same  bands  are  exhibited  as 
when  excited  by  sparks  between  zinc  electrodes.  In  some  cases,  the 
excitation  by  means  of  cathode  rays  is  accompanied  by  a  special 
momentary  phosphorescence  effect,  which  extends  a  long  way  into 
the  ultra-violet  region. 

A  calcium  silver  potassium  phosphor  has  been  found  which  emits 
only  ultra-violet  light,  the  phosphorescent  band  having  a  maximum 
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at  about  350  /x/x.  On  the  other  hand,  a  calcium  nickel  phosphor 
containing  small  quantities  of  calcium  fluoride  and  potassium  fluoride 
has  been  prepared  which  emits  ultra-red  rays,  the  band  having  a 
maximum  at  about  790  fifx. 

The  influence  of  temperature  between  -  180°  and  200°  has  been 
examined,  and  the  experimental  data  are  discussed  from  the  point 
of  view  of  the  theory  put  forward  by  Lenard.  H.  M.  D. 

Piezo-optical  Behaviour  of  Ammonium  Chloride.  St.  Kreutz 
{Bull.  Acad.  Soc.  Cracow,  1911,  118 — 122). — The  author  has  investi- 
gated the  changes  in  the  optical  properties  of  crystals  of  ammonium 
chloride  which  are  brought  about  by  the  application  of  pressure 
at  right  angles  to  the  different  faces.  These  show  that  ammonium 
chloride  behaves  similarly  to  fluor-spar  but  that  ammonium,  sodium, 
and  potassium  chlorides  belong  to  three  of  the  four  possible  different 
types.  From  a  comparison  of  the  effects  produced  by  pressure  on  the 
one  hand,  and  by  the  inclusion  of  foreign  substances  on  the  other,  the 
conclusion  is  drawn  that  the  double  refraction  effects  which  are 
observed  when  small  quantities  of  foreign  substances  are  present 
in  cubic  crystals,  are  due  to  stresses  set  up  by  disturbance  of  the 
crystalline  structure.  H.  M.  D. 

Natural  and  Magnetic  Rotatory  Polarisation.  Eugknb 
Darmois  {Ann.  Chim.  Fhys.,  1911,  [viii],  22,  247—281,  495—589. 
Compare  Abstr.,  1908,  ii,  747;  1910,  i,  52;  i,  398).— The  object  of 
the  investigation  was  to  ascertain  whether  Wiedemann's  law  [Ann. 
Phya.  Chem.,  1851,  82,  215)  is  of  general  application.  The  law  states 
that  the  natural  rotatory  dispersion  for  an  optically  active  substance  is 
proportional  to  its  magnetic  rotatory  dispersion,  but  according  to  the 
pres^.ent  author  the  fact  that  this  is  approximately  true  for  quartz, 
as  Wiedemann  found,  is  merely  fortuitous,  other  substances  examined 
showing  marked  departures  from  the  law.  The  experiments  were 
carried  out  on  a-  and  /8-pinene,  pinene  hydrochloride  and  hydro- 
bromide,  camphene,  limonene,  d-  and  Z-camphor,  borneol,  and  iso- 
borneol,  none  of  which  were  found  to  obey  the  law.  All  the 
compounds  showed  considerable  absorption  in  the  ultra-violet,  and 
in  the  case  of  /3- pinene  and  camphor,  abnormal  natural  dispersion, 
whilst  the  magnetic  dispersion  remained  normal ;  in  this  region  of  the 
spectrum,  also,  Wiedemann's  law  appears  to  have  no  significance 
whatever. 

The  purity  of  the  substances  under  observation  was  established  by 
taking  advantage  of  the  principle  that  for  a  mixture  of  two  optical 
antipodes  the  rotation  is  different  from  that  of  either  constituent, 
whilst  the  dispersion  remains  the  same.  The  application  of  this  to 
the  case  of  turpentine  oils  has  already  been  described  in  part.  The 
French,  German,  and  American  oils  each  contain  only  two  hydro- 
carbons, /8-pinene,  identical  with  Wallach's  nopinene,  and  an  a-pinene 
having  a  different  rotatory  power  in  each  oil.  c^-a-Pinene  was  obtained 
by  the  fractionation  of  Aleppo  oil  (Vezes,  Abstr.,  1909,  i,  818);  it  has 
[afo    4-48-4°,    Dis   0-8625,    n^^    1-468.     Pure   /8-pinene    prepared    by 
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repeated  fractionation  of  the  French  oil  has  b.  p.  164°,  [a\„  -22'1°, 
D15  0-875,  <  1-478. 

Application  of  the  method  to  synthetic  borneol  (from  pinene  hydro- 
bromide)  shows  that  the  low  rotatory  power  is  due  to  admixture  with 
^rsoborneol.  W.  0.  W. 

Differentiation  by  Chemical  Development  of  Latent 
Images  Obtained  by  means  of  Silver  Chloride  and  Bromide 
Emulsions.  Auguste  Lumi^re,  Louis  Lumiere,  and  Alphonse 
Seyewetz   (Compt.    rend.,    1911,    162,    766 — 768.     Compare   Ab.str., 

1910,  ii,  916). — A  solution  containing  1%  of  sodium  quinone- 
sulphonate  and  5%  of  anhydrous  sodium  sulphite  has  the  property 
of  rapidly  developing  the  latent  image  in  silver  bromide  emulsions, 
but  is  without  action  on  the  silver  chloride  images.  This  differential 
action  does  not  occur  unless  the  sulphite  is  present.  Solutions  of 
pyrogallol,  quinol,  or  catechol  containing  sodium  sulphite  or  sodium 
hydrogen  sulphite  act  somewhat  in  the  same  way,  but  the  difference 
in  their  reducing  power  towards  the  two  halides  is  less  distinct. 

w.  o.  w. 

Condensation  Nuclei  Produced  by  the  Action  of  Light  on 
Iodine  Vapour.     Gwilym  Owen  and  Harold  Pealing  (Phil.  Mag., 

1911,  [vi],  21,  465 — 479). — It  has  been  shown  previously  (Abstr., 
1907,  ii,  ,843;  1908,  ii,  565)  that  the  gas  obtained  by  the  volatilisa- 
tion of  solid  carbon  dioxide  contains  large  numbers  of  nuclei  which  act 
as  centres  for  the  condensation  of  super-saturated  water  vapour. 
Similar  experiments  with  camphor,  naphthalene,  benzoic  acid,  and 
iodine  show  that  such  nuclei  are  not  formed  in  the  case  of  these 
substances.  If,  however,  moist  air  (or  oxygen)  containing  iodine 
vapour  is  acted  on  by  light,  condensation  nuclei  are  produced  in  large 
numbers.  These  nuclei  are  very  unstable,  and  disappear  in  a  few 
seconds  in  the  dark.  The  nuclei  are  not  electrically  charged,  and  are 
not  produced  when  the  expansion  apparatus  contains  hydrogen,  carbon 
dioxide,  or  coal  gas  in  place  of  air  (or  oxygen).  Further,  they  are  not 
formed  if  the  water  in  the  apparatus  is  replaced  by  ethyl  alcohol. 

Experiments,  in  which  the  moist  mixture  of  air  and  iodine  vapour 
was  illuminated  for  different  short  intervals  of  time,  indicate  that  the 
nuclei  increase  in  size  under  the  influence  of  the  light,  and  attain  a 
maximum  size  in  less  than  one  second.  With  different  sources  of 
light  (arc  lamp,  fish-tail  burner,  Nernst  light  screened  by  red  glass, 
and  diffused  daylight)  the  same  results  were  obtained. 

After  the  iodine  has  been  allowed  to  remain  in  the  apparatus  for 
some  days,  the  production  of  nuclei  no  longer  takes  place  ;  the  pheno- 
menon is  again  observed,  however,  if  the  glass  walls  of  the  apparatus 
are  washed  with  water. 

If  air  containing  iodine  vapour  is  introduced  into  the  expansion 
apparatus  through  a  plug  of  glass  wool,  the  number  of  nuclei  produced 
is  much  greater  than  when  iodine  is  in  direct  contact  with  the  cloud- 
chamber.  This  action  becomes  less  marked  as  the  amount  of  air- 
iodine  vapour  mixture  thus  introduced  increases.  These  observa- 
tions indicate  that  the  surface  of  the  glass  modifies  the  process  ot 
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formation  of  the  condeusatioa  nuclei,  but  a  satisfactory  explanation 
has  not  yet  been  obtained.  H.  M,  D. 

Measurement  of  the  Range  of  the  a-Particles  of  Uranium 
by  the  Scintillation  Method.  A.  Foch  {Le  Radium,  1911,  8, 
101 — 104). — A  spherical  glass  flask  of  97  mm,  diameter,  was  covered 
internally  with  a  thin  layer  of  uranium  acetate  by  evaporating  in 
it  an  ethereal  solution  of  the  salt.  At  the  centre  a  screen  of  zinc 
sulphide  was  placed,  which  was  viewed  by  a  lens  outside  the  flask, 
and  the  pressure  of  the  air  was  varied.  From  the  curve  connecting 
the  number  of  scintillations  observed  per  minute  and  the  pressure  of 
air,  it  was  deduced  that  the  range  of  the  a-particles  of  uranium  is 
2'68  cm.  of  air  at  760  mm,  pressure.  The  curve  was  not  a  linear 
function  of  pressure,  but  showed  at  the  middle  of  the  range  a  sharp 
change  of  direction,  as  if  the  radiation  consisted  of  two  groups  of 
a-particles,  the  second  group  having  less  than  half  the  range  given. 
Photographs  taken  by  inclining  a  photographic  plate  backing  a  zinc 
sulphide  screen  to  a  surface  of  uranium  oxide  also  show  a  decided 
variation  of  density  at  about  half  the  range  of  the  a-particles. 

F.  S. 

The  lonisation  of  Different  Gases  by  the  a  Particles  from 
Polonium  and  the  Relative  Amounts  of  Energy  Required  to 
Produce  an  Ion,  T.  Smith  Taylor  {Phil.  Mag.,  1911,  [vi],  21, 
571—579;  Amer.  J.  Sol,  1911,  [iv],  31,  249— 256),— The  Bragg 
ionisation  curves  for  the  a-rays  of  polonium  have  been  taken  in  various 
gases  and  compared  with  the  formula  given  by  Geiger  :  /  =  c/(r  -  o;)^ /^, 
where  x  is  the  distance  of  the  source  of  rays,  r  a  constant  represent- 
ing the  average  range  of  the  a-rays,  and  c  a  constant.  On  the  assump- 
tion that  the  ionisation  produced  at  any  point  is  proportional  to  the 
consumption  of  kinetic  energy  of  the  a-particle,  c  depends  on  the 
relative  energy  required  to  produce  an  ion  in  the  different  gases. 
The  theoretical  and  experimental  curves  are  in  good  agreement.  The 
relative  energy  required  to  produce  an  ion  varies  from  I'Ol  for 
hydrogen  to  0"73  for  carbon  disulphide  (air  =  I'OO),  the  heavier  and 
more  complex  gases  and  vapours  being  more  readily  ionised  than  the 
lighter  one?.  The  assumption  that  the  ionisation  produced  by  an 
a-particle  is  proportional  to  the  energy  consumed  is  fully  confirmed. 

F.  S. 

The  Radiations  of  the  Alkali  Metals.  Emile  Henriot  (Compt. 
rend.,  1911,  152,  851 — 853). — To  test  the  view  that  caesium  may  be 
emitting  /3-radiations  of  too  low  velocity  to  ionise  gases,  the  charge 
transported  by  the  salts  of  potassium,  rubidium,  and  caesium  in  a 
vacuum  was  investigated.  For  rubidium  and  potassium  salts  the 
existence  of  a  negative  current  in  a  vacuum,  due  to  the  expulsion  of 
/3-radiationg,  was  readily  established,  the  current  being  for  rubidium 
about  five  times  as  great  as  for  potassium.  But  with  caesium  salts  no 
certain  current  could  be  observed.  This  phenomenon  is  to  be  dis- 
tinguished from  the  photo-electric  effects  observed  with  the  alkali 
metals  themselves,  even  in  the  dark  (J,  J.  Thomson).    Some  experiments 
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on  this  effect  showed  that  the  current  became  the  more  and  more 
feeble  as  greater  precautions  are  taken,  and  is  not  then  within  the 
range  of  detection  by  the  electrometer.  The  only  way  to  follow  it 
beyond  this  range  is  by  an  electroscope,  but  this  involves  some 
illumination  of  the  leaf  during  readings.  The  experiments  support 
the  views  of  Dunoyer  that  the  effects  are  to  be  ascribed  to  disturbing 
influences.  F.  S. 

Secondary  y-Rays  Produced  by  /S-Rays.  J.  A.  Gray  {Proc. 
Roy.  Soc,  1911,  A,  85,  131 — 139). — Previous  attempts  to  detect  the 
generation  of  y-rays  at  the  point  of  impact  of  the  ^-rays  on  metals, 
using  the  rays  of  radium,  have  been  unsuccessful,  but  with  the  ^-rays 
of  radium-^  a  clear  effect  of  this  kind  has  been  put  into  evidence, 
the  y-radiation  normally  accompanying  the  )8-radiation  of  radium-^ 
being  very  feeble.  The  radium-^  preparation  consisted  of  lead 
sulphate  which  had  been  separated  from  an  old  radium  solution  to 
which  lead  had  been  added  in  order  to  remove  the  radium-i>.  It  was 
free  from  radium.  The  y8-rays  were  arranged  to  fall  on  a  radiator,  so 
arranged  that  any  y-rays  generated  in  the  radiator  would  affect  a  y-ray 
electroscope.  A  clear  effect  due  to  the  radiator  was  observed,  which 
could  be  prevented  by  cutting  off  the  j8-rays  by  a  few  sheets  of  paper. 
The  production  of  y-rays  increased  with  the  atomic  weight  of  the 
radiator  from  graphite  to  lead,  and  was  roughly  proportional  to  it.  In 
other  experiments  the  yS-rays  were  deflected  by  a  magnet  on  to  the 
radiator,  and  the  production  of  both  incident  and  emergent  y-rays 
from  the  radiator  subjected  to  ^-rays  was  observed.  In  the  experi- 
ments with  a  layer  of  active  material  between  0*3  and  0*4  mm.  thick, 
consisting  chiefly  of  lead  sulphate,  the  secondary  y-rays  were  equal  to 
about  one-fourth  of  the  y-rays  from  the  active  material  itself. 
Absorption  measurement  showed  a  much  higher  absorption  of  the 
secondary  y-rays  in  materials  of  high  atomic  weight  than  in  those  of 
low  atomic  weight,  the  new  radiation  resembling  JT-rays  in  this 
respect.  The  y-radiation  of  radium-^  may  be  entirely  of  secondary 
origin.  F.  S. 

Bflfect  of  Temperature  on  the  lonisation  of  a  Gas.  J.  H. 
Clo  {Le  Radiuvi,  1911,  8,  108 — 112). — An  iron  vessel  heated  by  an 
electric  current  and  containing  air  or  hydrogen,  the  pressure  of  which 
was  measured  and  used  to  determine  the  temperature,  was  subjected 
to  the  y-rays  of  radium.  The  ionisation  was  measured  by  an  electro- 
meter by  the  constant  deflection  method.  The  ionisation  was  found 
to  be  independent  of  the  temperature  within  0*2%  up  to  600°  in  air 
and  up  to  430°  in  hydrogen.  A  variation  in  the  mean  kinetic  energy 
of  the  molecule  from  1  to  2  does  not  affect  the  stability  of  the  atom 
sufficiently  to  alter  its  ionisation  by  one-tenth  per  cent.  F.  ». 

The  Charges  on  Ions  in  Gases  and  Some  Effects  that 
Influence  the  Motion  of  Negative  Ions.  John  S,  Townsend 
{Proc.  Roy.  Soc,  1911,-4,  85,  25—29). — The  principle  of  the  experi- 
ments was  to  allow  a  stream  of  ions,  produced  by  secondary  Rontgen 
raj^s  in  gases,    to  pass  through  a  circular  aperture  in  a  thin  plate. 
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After  traversing  an  electric  field  of  known  strength  for  a  certain 
distance,  the  ions  are  received  :  (1)  on  a  flat  disk  the  size  of  the 
aperture,  and  (2)  on  a  flat  ring  surrounding  the  disk,  the  ratio  of  the 
quantities  of  ions  in  (1)  and  (2)  being  found.  If  the  ions  follow  the 
ordinary  laws  of  diffusion,  this  ratio  depends  only  on  the  product  of  the 
number  of  ions  (N),  the  charge  on  the  ion  (e),  and  the  electric  force 
(X),  and  is  independent  of  the  pressure  of  the  gas.  Investigations 
with  hydrogen,  oxygen,  and  carbon  dioxide  confirmed  the  results 
formerly  obtained  with  air.  The  value  of  the  product  Ne  for  negative 
ions  under  a  variety  of  circumstances  is  always  the  same  as  in  electro- 
lysis of  liquids,  namely,  1"22  x  10^°.  This  is  also  true  for  the  positive 
ions  when  the  secondary  X-rays  originate  at  a  bright  metallic  surface, 
but  high  values  are  obtained  when  the  surface  is  coated  with  vaselin, 
showing  that  some  of  the  ions  produced  by  the  more  penetrating  rays 
carry  double  charges. 

In  perfectly  dry  gases  at  low  pressure  the  ratio,  before  referred  to, 
is  no  longer  independent  of  pressure,  but  the  determinations  of  iVe  may 
be  made  with  higher  pressures  and  low  electric  force.  The  negative 
ions  assume  the  corpuscular  state  in  dry  gases  at  low  pressure.  The 
mass  of  the  ion  can  be  calculated  from  its  diffusion  coeflScient,  In 
ordinary  circumstances  the  mass  of  the  negative  ion  in  air  is  eleven 
times  the  mass  of  the  molecule  of  carbon  dioxide.  When  X  is  0*9 
volt  per  cm.,  and  the  pressure  is  10  mm.,  the  mass  of  the  negative  ion  in 
perfectly  dried  air  is  only  one  forty-third  of  the  mass  of  the  molecule 
of  carbon  dioxide.  F.  S. 

The  Mobility  of  Ions  Produced  in  Air  by  Sulphate  of 
Quinine  in  Process  of  Hydration.  Maurice  de  Broglie  and 
L.  Brizard  {Compt.  rend.,  1911,  152,  855— 856).— Owing  to  the 
rapid  recombination  of  the  ions  produced  by  quinine  sulphate  in  pro- 
cess of  hydration,  the  ions  are  localised  in  a  very  thin  layer  at  the 
surface  of  the  salt.  On  applying  an  electric  field,  the  ions  of  the 
corresponding  sign  are  readily  extracted,  but  a  current  of  air  is  then 
not  able  to  carry  them  away.  The  separation  has  been  effected 
by  placing  the  active  salt  at  the  surface  of  the  small  central  electrode 
of  a  very  large  cylindrical  condenser,  where  the  electric  field  is  intense 
and  extracts  the  ions  from  the  layer  in  which  they  are  produced.  At 
the  sides  of  the  condenser  the  field  is  feeble,  and  a  transverse  current 
of  air  partly  removes  the  ions.  Concordant  results  with  many 
specimens  of  quinine  sulphate  have  shown  that  the  mean  velocity 
for  the  two  ions  is  1  cm.  per  second  in  a  field  of  1  volt  per  cm. 

F.  S. 

Mobility  of  the  Positive  Ions  Produced  in  the  Oxidation  of 
Copper.  Adolfo  Campetti  {Atti  E.  Accad.  Sci.  Torino,  1911,  46, 
242 — 254). — The  mobility  of  the  positive  ions  produced  during  the 
oxidation  of  copper  in  dry  air  at  500°  is  found  to  be  about  0"U016  cm. 
per  second,  and  this  indicates  that  they  are  large  ions,  comparable  with 
those  produced  in  the  slow  oxidation  of  phosphorus.  It  is  thus 
established  that  ious  of  considerable  mass  may  be  produced  and 
continue  to  exist  even  at  comparatively  high  temperatures. 

R.  V.  S. 
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Chemical  Actions  and  lonieation  by  Splashing,  Lj£on 
Bloch  (Ann.  Chim.  Phys.,  1911,  [viii],  22,  370—417,  441—495. 
Compare  Abstr.,  1903,  ii,  206;  1904,  ii,  117;  1905,  ii,  72;  1908, 
ii,  1032;  1909,  ii,  395,  781;  1910,  ii,  32,  381,  480;  this  vol., 
ii,  176). — A  resume  of  work  previously  published,  with  further 
experimental  details  and  diagrams  of  the  apparatus  employed. 
The  phosphorescence  of  Del6pine's  sulphur  compounds  (Abstr.,  1910, 
i,  295,  545)  is  due  to  oxidation  unaccompanied  by  ionisation. 

W.  O.  W. 

Homogeneous  Rontgen  Radiation  from  Vapours.  J.  Crosby 
Chapman  {Phil.  Mag.,  1911,  [vi],  21,  446— 454).— The  value  of  X/p, 
the  absorption  coefficient  divided  by  the  density,  in  aluminium  of  the 
homogeneous  secondary  X-radiation  from  bromine,  has  been  determined- 
for  vapour  of  ethyl  bromide,  solid  sodium  bromide,  and  bromine  hydrate, 
and  found  to  be  16*3,  independent  of  the  nature  of  the  compound. 
The  radiation  is  absorbed  exponentially,  and  the  value  lies  on. the 
smooth  curve  connecting  atomic  weights  with  the  values  of  X/p.  The 
same  experiments,  with  vapour  of  ethyl  iodide  and  solid  iodine,  gave  the 
value  2-3  for  X/p.  The  amount  of  secondary  radiation  from  ethyl 
bromide  when  hydrogen  and  carbon  dioxide  respectively  were  used  to 
convey  the  vapour  was  nearly  the  same.  This  disproves  the  theory  that 
tlie  secondary  X-radiations  result  from  the  bombardment  of  the  atoms 
by  ejected  corpuscles  ;  for  carbon  dioxide  would  absorb  the  corpuscles 
far  more  than  hydrogen,  so  that  in  the  latter  gas  more  secondary 
JT-radiation  should  be  generated.  F.  S. 

Cathode  Luminescence  in  Minerals.  Alfredo  Pochinetto 
(Nuovo  Gim.,  1911,  [vi],  i,  21—64.  Compare  Abstr.,  1910,  ii,  89).— 
The  behaviour  of  artificial  minerals  under  the  cathode  rays  is  very 
closely  analogous  to  that  of  the  natural  minerals ;  the  differences  are 
not  greater  than  those  observed  between  natural  minerals  from 
different  sources.  The  most  notable  difference  observed  is  that  only 
the  synthetic  specimens  of  sapphire  show  dichroism. 

Well-crystallised  specimens  of  calcite  from  different  sources  give  the 
same  cathode  luminescence  with  the  same  characteristics,  whilst 
aragonite  gives  a  different  luminescence.  The  luminescence  of  calcite 
has  been  ascribed  to  the  presence  of  traces  of  manganese,  and  the 
question  is  discussed  why  aragonite,  which  also  contains  manganese, 
gives  a  different  result. 

It  has  been  stated  by  previous  observers  that  the  nature  of  the 
spectrum  of  the  cathode  luminescence  is  independent  of  the  velocity  of 
the  exciting  rays,  but  this  is  not  generally  true.  It  applies  to 
natural  and  synthetic  willemite,  but  not  to  spodumene  or  distene. 

Twin  crystals  show  in  general  a  luminescence  much  less  polarised 
than  do  simple  crystals  of  the  same  substance. 

The  phenomena  of  dichroism  in  cathode  luminescence  are  due  to 
the  different  degree  of  polarisation  of  the  radiations  constituting  the 
spectrum  of  the  light  emitted,  and  are  undoubtedly  due  to  the  presence 
of  impurities  in  the  minerals.  The  phenomena  of  double  luminescence, 
previously  met  with  only  in  diopside,  have  now  been  observed  under 
suitable  conditions  in  spodumene,  kunzite,  and  distene. 
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The  duration  of  the  residual  luminescence  is  the  smaller  the 
shorter  the  excitation,  and,  in  general,  the  extinction  of  the  luminous 
vibrations  is  most  rapid  for  radiations  corresponding  with  short 
waves.  G-.  S. 

The  Heat  Generated  by  Radioactive  Substances.  William 
DUANE  (Amer.  J.  Sci.,  1911,  31,  257—268.  Compare  Abstr.,  1909, 
ii,  534,  637;  1910,  ii,  816). — This  paper  consists  for  the  most  part 
of  a  connected  account  of  researches  already  published,  but  contains 
details  of  the  present  method  of  employing  the  differential  vapour 
calorimeter  designed  by  the  author.  The  radioactive  substance  is 
placed  inside  of  a  tube,  half  of  which  is  iron  and  the  other  half  nickel, 
.the  surfaces  between  the  metals  being  parallel  to  the  axis  of  the 
tube.  A  current  is  passed  through  this  tube  to  cool  the  junction 
and  compensate  for  the  heat  developed  by  the  radioactive  substance 
inside  the  tube,  so  that  the  calorimeter  is  used  as  a  null  instrument, 
and  effects  varying  from  0*001  to  2  gram-calories  per  hour  can  be 
measured  without  any  alteration  of  the  arrangement.  The  heat 
generated  by  a  polonium  preparation  was  found  to  decrease  with 
time  at  a  rate  nearly  the  same  as  its  known  rate  of  change,  and 
was  equal  to  a  quantity  of  radium  producing  the  same  ionisation  as 
the  polonium.  F.  S. 

The  Heat  Liberated  During  the  Absorption  of  Electrons 
by  Different  Metals.  Owen  W.  Richardson  and  H.  L.  Cooke 
(Fhil.  Mag.,  1911,  [vi],  21,  404 — 410). — The  conclusion,  before  arrived 
at  for  platinum,  that  when  slow  moving  electrons  are  received  by  the 
metal,  part  of  the  heat  developed  was  independent  of  the  kinetic 
energy  of  the  electrons,  has  been  confirmed  by  experiments  with  gold, 
nickel,  copperj  silver,  palladium,  aluminium,  phosphor-bronze,  and 
iron.  This  heat,  which  is  considered  to  be  the  thermal  equivalent  of 
the  difference  of  potential  energy  of  the  electrons  inside  and  outside 
the  metal,  corresponds  with  from  4*5  to  7*5  volts.  Four  of  the  mean 
values  found  agree  with  a  mean  value  7  "11  volts,  and  the  other  five 
with  a  mean  value  5*35,  the  value  being  influenced  by  the  nature  and 
state  of  the  thertnionic  emitter,  rather  than  by  the  nature  of  the 
receiving  metal.  The  gas  pressure  exerts  no  influence  provided  it  is 
low.  The  thermionic  emission  from  an  osmium  filament  becomes 
unstable  at  a  certain  temperature.  Two  ranges  of  stability,  in  which 
the  normal  laws  are  followed,  exist,  the  one  at  low  and  the  other 
at  high  temperature.  F.  S. 

Phenomena  which  Accompany  the  Transport  of  the  Active 
Deposit.  E.  M.  Wbllisch  {Ber.  Deut.  physikal.  Ges.,  1911,  13, 
159 — 171). — An  attempt  is  made  to  explain  the  results  of  different 
observers  who  have  investigated  the  behaviour  of  the  particles  of  the 
active  deposits  of  radium  and  thorium  in  an  electrical  field  and  in 
different  gaseous  media.  It  is  assumed  that  atomic  residues  are 
uncharged,  except  when  associated  with  a  gaseous  ion.  During  the 
period  of  this  association,  the  atomic  residues  will  move  under  the 
influence  of  an  electrip  field,  and  the  f^ct   that  the   active  deposit 
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collects  almost  entirely  on  the  cathode,  indicates  that  the  atomic 
residues  have  a  very  great  affinity  for  a  positive  charge.  In  its 
motion  through  the  electric  field,  a  particular  ion  will  be  successively 
associated  with  different  atomic  residues,  but  under  given  conditions 
its  association  period  will  be  represented  by  a  definite  fraction  of  its 
total  period  of  existence. 

This  theory  accords  with  the  fact  that  the  variation  of  the  quantity 
of  the  active  deposit,  which  collects  on  the  cathode,  with  the  strength 
of  the  electric  field  is  very  closely  similar  to  the  variation  of  the 
current  with  the  field  strength.  An  explanation  of  the  observations 
of  Rutherford  and  others  relative  to  the  dependence  of  the  quantity 
of  the  active  deposit  collected  at  the  cathode  on  the  pressure  of  the 
surrounding  gaseous  medium,  is  also  afforded  in  terms  of  the  author's 
theory.  H.  M.  D. 

Separation  of  Ionium  and  Actinium  from  Certain  Residues, 
and  on  the  Production  of  Helium  by  Ionium.  Bertram  B. 
BoLTWOOD  {Proc.  Roy.  Soc.  1911,  ^,85,  77—81  ;  Le  Radium,  1911,8, 
104 — 106). — A  description  is  given  of  the  technical  treatment  of 
certain  ''  actinium  residues "  derived  from  the  radiferous  residues 
of  Joachimsthal  pitchblende.  The  solution  in  hydrochloric  acid,  after 
treatment  with  hydrogen  sulphide,  was  precipitated  with  ammonia. 
The  hydroxides  obtained  were  dissolved  and  precipitated  with  oxalic 
acid  in  neutral  solution.  The  precipitate,  after  ignition  and  solution 
in  hydrochloric  acid,  was  precipitated  with  hydrogen  peroxide. 

The  product  weighed  160  grams,  the  initial  weight  of  material 
being  21-2  kilos.  It  contained  20%  of  the  total  initial  activity,  and 
consisted  of  rare  earths  and  calcium.  The  thorium  contained  in  it, 
separated  by  the  usual  processes,  weighed  as  oxide  1'8  grams.  It 
contained  the  ionium,  and  had  an  activity  3000  times  that  of 
uranium  oxide.  From  a  measurement  of  the  number  of  a-particles 
emitted  per  second,  the  amount  of  ionium  was  deduced  to  be  that  in 
equilibrium  witk  5*3  mg.  of  radium. 

Very  little  actinium  was  separated  with  the  hydrogen  peroxide 
precipitate.  Some  was  found  in  the  mother  liquor  from  the  first 
ammonia  precipitation.  The  ammonium  salts  were  separated  by 
crystallisation  and  boiling  with  hydrochloric  and  nitric  acids.  From 
the  resulting  solution  ammonia  precipitated  about  10  grams  of 
material,  containing  an  amount  of  actinium  estimated  to  be  in 
equilibrium  with  30  rag.  of  radium.  Its  activity  increased  rapidly 
for  four  months,  when  it  was  20,000  times  that  of  uranium  oxide, 
and  actinium  emanation  was  freely  generated. 

The  thorium  oxide  preparation,  containing  ionium,  sealed  up  for 
125  days  in  a  Jena  glass  tube  generated  0-031  cu.  mm.  of  helium. 
The  theoretical  amount,  calculated  from  the  rate  of  emission  of 
a-particles,  is  00595,  and  the  difference  may  be  due  to  the  retention 
of  the  helium  by  the  solid,  even  after  ignition  in  a  Jena  glass  tube. 

F.  S. 

Present-day  Problems  Concerning  Radium.  Wladimir  I. 
Vebnadsky  (Bull.  Acad.  Sci.  St.  Fetersbourg,  1911,  61—72). — In  this 
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lecture,  the  author  traces  the  discovery  of  the  radioactive  elements 
and  the  formulation  of  the  theory  of  radioactivity,  and  discusses  the 
relation  of  radiation  to  the  energetic  theory  of  matter.         T,  H.  P. 

The  Radium  Content  of  Some  Uranium  Earths.  Wilhelm 
Marckwald  and  Alexander  S.  Russell  {Ber.,  1911,  44,  771 — 775). 
— The  method  of  estimating  the  radium  was  to  dissolve  the  minerals 
in  concentrated  sulphuric  acid,  with  addition  of  a  crystal  of  potassium 
nitrate  as  oxidising  agent,  if  necessary,  to  liberate  the  emanation,  which 
was  measured  ;  barium  sulphate  and  radium  sulphate  being  easily 
soluble  in  sulphuric  acid,  the  emanation  is  completely  expelled.  The 
ratio  of  radium  to  uranium,  taken  for  Joachimsthal  pitchblende  as 
100,  was  98'1  for  thorianite  (Java)  and  101*5  for  African  pitchblende, 
the  difference  being  within  the  experimental  error.  For  autunites 
(Autun,  France,  and  Guarda,  Portugal),  the  ratio  varied  from  20'7  to 
C8*0.  In  lieu  of  the  view  advanced  by  Soddy,  that  these  minerals  are 
of  very  recent  formation,  an  alternative  explanation  is  favoured.  The 
mineral  being  of  loose  formation,  as  compared  with  the  dense  oxides 
of  uranium,  the  helium  may  escape,  and  the  lead  and  radium  may  be 
removed  by  the  action  of  percolating  water.  Ionium  was  separated 
from  the  minerals  by  addition  of  cerium  and  precipitation  with  hydro- 
fluoric acid,  and  estimated  by  means  of  its  a-radiation.  For  pitch- 
blendes the  ratio  between  ionium  and  radium  was  constant,  but  for 
autunites  it  was  less,  and  varied  from  76  to  93%  of  the  former  ratio. 
This  is  in  favour  of  the  percolation  hypothesis,  as  if  the  minerals  were 
of  recent  formation  they  should  be  nearly  free  from  ionium.  For  two 
specimens  of  carnotite  the  ionium  ratio  was  92  and  72%  of  that  in 
pitchblende.  For  rutherfordin  (1103,003),  the  alteration  product  of 
African  pitchblende,  the  radium  ratio  was  85%  of  the  equilibrium 
ratio  for  the  surface  layers,  the  full  amount  being  present  in  the 
interior  of  the  crystal.  F.  S. 

The  Radioactivity  of  the  Thermal  "Waters  of  the  Yellowstone 
National  Park.  Kichard  B.  Moore  and  Herman  Schlundt  {1th 
Intern.  Congr.  Appl.  Chem.,  1909,  Sect.  X.,  189— 190).— The  activity  of 
tlie  thermal  waters  of  Yellowstone  Park  is  of  the  same  order  as  that 
of  European  springs,  and  shows  considerable  variations.  The  radio- 
activity is  almost  entirely  due  to  dissolved  gases.  Most  of  the  waters 
examined  contain  only  radium  emanation,  but  sixteen  out  of  eighty-two 
sources  yield  also  thorium  emanation.  The  deposits  of  travertine  at 
Mammoth  Hot  Springs  contain  about  8  x  10~^2  gram  of  radium  per 
gram,  or  two  and  a-half  times  that  of  the  rock  from  which  they  are 
derived,  and  five  times  that  of  the  general  igneous  rock  of  the  Park. 
Less  uranium  is  contained  in  these  deposits  than  the  radium  content 
requires.  0.  H.  D. 

The  Radioactivity  ^  of  the  Spring  Sediments  of  Teplitz- 
Schonauer.  Johann  Sterba  {Jahrh.  Radioaktiv.  Elektronik.,  1911, 
8,  23 — 34). — The  sediments  of  the  various  thermal  springs  of  Teplitz- 
Schonauer,  and  the  sediments  from  the  drinking-water  reservoirs,  are 
all  radioactive  in  the  inverse  proportion  to  the  activity  of  the  waters 


GENERAL   AND   PHYSICAL   CHEMISTRY.  ii.   361 

themselves.  From  the  nature  of  the  emanation,  the  activity  is  due  bo 
radium  in  some  cases,  thorium  or  radiothorium  in  others,  and  in  some 
cases  to  a  mixture  of  both. 

A  chemical  examination  revealed  the  presence  of  the  same  elements, 
but  uranium  could  not  be  detected.  F.  S. 

Conduction  of  Electricity  in  Saturated  Alkali  Metal 
Vapour.  Christian  Fuchtbauer  {Physikal.  Zeitsch.,  1911,  12, 
225 — 228.  Compare  Abstr.,  1909,  ii,  537). — By  means  of  an  improved 
form  of  apparatus,  the  author  has  investigated  the  electric  con- 
ductivity of  saturated  csesium  vapour  at  temperatures  between  155° 
and  205°  in  presence  of  helium.  This  gas  was  introduced  with  the 
object  of  increasing  the  resistance  friction  of  the  ions.  For  the  above 
variations  of  temperature  the  conductivity  increases  about  fifteen 
times.  For  small  potential  differences  the  current  which  passes 
through  the  vapour  is  approximately  that  required  by  Ohm's  law,  but 
for  greater  potentials  the  current  increases  much  more  rapidly  than 
the  applied  voltage.  The  conduction  exhibits  a  pronounced  uni- 
polarity,  which  is  reversed  when  the  applied  potential  difference 
exceeds  a  certain  value. 

In  explanation  of  the  observations,  it  is  supposed  that  the  ions  are 
produced  in  the  neighbourhood  of  the  electrodes.  Whether,  in  addition, 
the  mass  of  the  vapour  is  ionised  to  a  small  extent,  has  not  yet  been 
determined.  H.  M.  D. 

Electrical  and  Mechanical  Properties  of  Alloys  of  the  Noble 
Metals.  II.  WiLHELM  Geibel  (Zeitsch.  anorg.  Chem.,  1911,  70, 
240 — 254.  Compare  this  vol.  ii,  10). — The  alloys  of  palladium  and 
silver  behave  as  a  continuous  series  of  solid  solutions,  with  a  minimum 
conductivity  and  thermo-electric  power  and  a  maximum  tensile 
strength  at  40  atomic  %  of  silver.  The  temperature-coefficient 
of  the  conductivity  of  this  alloy  is  exceedingly  low.  Alloys  of 
platinum  with  palladium  behave  similarly,  but  the  thermo-electric 
power  is  throughout  positive  against  palladium,  and  with  the  exception 
of  those  containing  more  than  90  atomic  %  Pd,  also  against 
platinum.  The  alloys  of  platinum  and  iridium  have  only  beeo 
investigated  up  to  35  atomic  %  Ir,  alloys  richer  in  iridium  being 
too  brittle  to  be  drawn  into  wire.  The  form  of  the  curves  obtained 
indicates  that  the  alloys  consist  of  solid  solutions.  The  thermo-electric 
power,  which  is  positive  against  platinum,  reaches  a  constant  maximum 
value  at  20  atomic  %  Ir.  Annealing  these  alloys  increases  the  strength 
of  the  alloys  richer  in  iridium,  a  temperature  of  750°  giving  the 
maximum  etlect,  whilst  at  higher  temperatures  the  strength  diminishes. 
The  ductility  is  increased  by  annealing. 

Alloys  of  platinum  and  gold  can  only  be  satisfactorily  drawn  into 
wire  when  the  platinum  does  not  exceed  20%.  Solid  solutions  are 
present.  The  thermo-electric  power  is  negative  towards  platinum,  and 
becomes  greater  on  repeated  heating,  a  constant  value  not  being 
attained  even  after  heating  for  two  hours  at  900°. 

Platinum-silver  alloys  can  only  be  drawn  into  wire  when  the 
proportion  of   platinum   is   low.      The    strength   increases  with    the 
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temperature  of  annealing  up  to  400°,  and  then  rapidly  falls.  The 
thermo-electric  power  varies  with  repeated  heating,  but  the  differences 
are  smaller  than  in  platinum-gold  alloys.  C.  H.  D. 

Conductivity  and  Dissociation  of  Sodium  Hyposulphite 
and  Hyposulphurous  Acid  in  Comparison  with  Analogous 
Sulphur-Oxygen  Compounds.  Dissociation  of  Ternary  Electro- 
lytes. Kakl  Jellinek  {Zeitsch.  physikal.  Chem.,  1911,  76,  257 — 354). 
— The  electrical  conductivity  of  aqueous  solutions  of  sodium  hypo- 
sulphite, NagSgO^,  was  measured  at  0°,  18°,  and  25°,  and  the  results 
compared  with  those  for  other  oxygen-sulphur  salts.  All  these  salts 
dissociate  in  stages.  A  full  account  of  the  present  knowledge  of  the 
dissociation  of  ternary  electrolytes  is  given,  and  on  this  basis  the 
degree  of  dissociation  of  the  sodium  salts  of  the  acids  in  question  in 
the  two  stages  is  calculated.  The  mobility  of  the  SgO^"  ion  is  69 
at  25°. 

The  conductivity  curve  of  the  very  unstable  hyposulphurous  acid 
was  obtained  by  adding  to  a  solution  of  sodium  hyposulphite  an 
equivalent  of  hydrochloric  acid  and  subtracting  from  the  observed 
conductivity  that  due  to  the  sodium  chloride.  The  constant,  k-^,  for 
first  stage  of  the  dissociation  is  at  least  0*45  at  25°  (the  same  as  that 
for  sulphuric  acid) ;  k.^,  the  constant  for  the  second  stage  of  the  disso- 
ciation, is  0'0035  at  the  same  temperature.  These  results  are  compared 
with  those  for  the  other  sulphur  oxyacids,  and  in  this  connexion  some 
fresh  measurements  and  calculations  have  been  made.  The  value  of 
k^  for  sulphurous  acid  is  about  0-017,  and  k.^  is  0-000005.  The  value  of 
k^  for  thiosulphuric  acid  is  0*0104.  The  mobility  of  the  HSO3'  ion  is 
52  at  25°,  as  determined  from  conductivity  measurements  with  solutions 
of  sodium  hydrogen  sulphite.  G.  S. 

Dissociation  of  Electrolytes  in  Non-aqueous  Solvents  as 
Determined  by  the  Conductivity  and  Boilmg-point  Methods. 
Henry  R.  Kkeider  and  Harry  C.  Jones  [Amer.  Chem.  J.,  1911,  45, 
282 — 324). — A  brief  review  is  given  of  the  investigations  of  Jones 
and  his  co-workers  on  conductivity  and  viscosity  in  mixed  solvents 
(Abstr.,  1903,  ii,  55,  634;  1905,  ii,  8,  73;  1906,  ii,  66,  737,  827; 
1907,  ii,  438;  1908,  ii,  259,  260;  1909,  ii,  539,  717,  957). 

The  conductivity  at  0°  and  25°  of  potassium  iodide,  ammonium 
bromide,  potassium  thiocyanate,  lithium  nitrate,  sodium  iodide,  copper 
chloride,  calcium  nitrate,  and  cobalt  chloride  has  been  determined  in 
methyl  and  ethyl  alcohols  at  very  high  dilutions,  and  also  in  mixtures 
of  these  alcohols  with  water.  In  many  cases,  the  values  of  fx^  were 
found,  which  generally  occurred  at  concentrations  between  F=  3200 
and  F=  51,200.  A  constant  ratio  was  found  between  the  values  of 
/Aqc  foJ*  lithium  nitrate,  sodium  iodide,  and  ammonium  bromide  in 
methyl  and  ethyl  alcohols,  and  the  corresponding  value  for  cobalt 
chloride  was  calculated.  The  results  show  that  there  is  one  constant 
for  binary  electrolytes  and  another  for  ternary  electrolytes,  and  that 
there  is  probably  a  definite  relation  between  these  two  constants. 

Minima  were  found  in  most  of  the  curves  for  mixed  solvents. 

The  dissociation  values  obtained  by  the  conductivity  method  are 
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higher  than  those  obtained  by  the  b.-p.  method  in  both  methyl  and 
ethyl  alcohols.  This  may  be  due  to  polymerisation  of  the  non- 
dissociated  molecules  in  the  solvent.  The  results  obtained  by  the  b.-p. 
method  would  thus  be  too  low,  since  this  method  takes  both  the 
molecules  and  ions  into  account,  whilst  the  conductivity  method  deals 
with  the  ions  only.  B.  G. 

The  Photo-electric  Effects  of  Colloidal  Alkali  Metals. 
Robert  Pohl  and  P.  Pringsheim  {Ber.  Deut.  physikod.  Ges.,  1911,  13, 
219—223.  Compare  Elster  and  Geitel,  Abstr.,  1910,  ii,  379,  1031).— 
The  relatively  high  photo-electric  sensitiveness  of  the  alkali  metals  in 
the  colloidal  condition  is  probably  not  due  entirely  to  increased 
absorption  of  light,  but  is  influenced  by  the  relationship  between  the 
penetrating  power  of  the  electrons  which  are  set  free  and  the  form  of 
the  boundary  surface  of  the  metal.  If  the  diameter  of  a  colloidal 
metal  particle  is  less  than  the  range  of  the  electrons,  the  whole  of 
these  will  escape  from  the  surface.  In  the  case  of  larger  particles  a 
certain  proportion  of  the  electrons  will,  however,  be  unable  to  reach 
the  exterior. 

Observations  of  the  photo-electric  effect  on  potassium  and  sodium  in 
the  ordinary  and  colloidal  conditions  have  been  made,  which  fchow  that 
the  colloidal  metals  are  relatively  much  more  photosensitive  for  long- 
waved  rays.  The  photo-electric  currents  obtained  for  the  exciting 
rays  A.  =  254  and  546  gave  a  mean  ratio  of  27  and  1'9  for  ordinary 
and  colloidal  potassium  respectively,  and  a  mean  ratio  of  173  and  18*5 
for  ordinary  and  colloidal  sodium.  H.  M.  D. 

The  Law  of  Babo  and  the  Electron  Theory  of  Metallic 
Mixed  Crystals.  August  L.  Bernoulli  {Ber.  Deut.  physikal.  Ges., 
1911,  13,  213 — 218). — It  is  shown  that  Schenck's  formula  (compare 
Abstr.,  1910,  ii,  1030)  for  the  thermo-electric  difference  of  potential 
between  a  metal  and  a  solid  solution  containing  a  second  metal  can  be 
obtained  quite  readily  by  application  of  the  equation  connecting  the 
relative  lowering  of  the  vapour  pressure  with  the  molar  ratio  of 
solute  and  solvent  if  it  is  assumed  that  the  same  relationship  holds 
between  the  pressure  of  the  electrons  in  the  pure  metal  and  its  solid 
solutions.  H.  M.  D. 

Measurements  of  the  [Electric]  Charge  on  Fog  Particles. 
Karl  Przibram  {Physikal  Zeitsch.,  1911,  12,  260— 261)— The 
relatively  large  number  of  fog  particles  which,  according  to  previous 
measurements  {ibid.,  62),  appear  to  carry  electric  charges  which  differ 
from  unity  or  from  multiples  of  the  unit  charge,  has  been  found 
to  be  largely  due  to  the  form  of  the  apparatus  used  in  the 
investigation. 

With  an  improved  form  of  condenser,  new  determinations  have  been 
made  of  the  charges  carried  by  particles  of  phosphorus  and  sulphur. 
The  calculated  mean  charges,  corrected  by  Cunningham's  method,  are 
respectively  6-25  and  6*23  x  lO-io.  H.  M.  D. 

Rapid  Measurement  of  the  Concentration  of  the  Hydrogen 
Ions  in  Liquids.  Wilhelm  E.  Ringer  {Chem.  Weekblad,  1911,  8, 
293 — 295.   Compare  Hasselbalch,  this  vol.,  ii,  182). — By  experimental 
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determination  of  the  concentration  of  the  hydrogen  ions  in  a  slightly 
acid  solution  of  sodium  chloride,  phosphoric  acid,  and  sodium 
hydroxide,  the  author  finds  that  Hasselbalch's  rapid  method  yields 
satisfactory  results.  A.  J.  W. 

Employment  of  an  Electrode  of  the  Third  Type  to  Measure  the 
Potential  of  the  Thallium  Ion.  James  F.  Spencek  [Zeitsch.  physihal 
Ghem.,  1911,  76,  360— 366).— Luther  (compare  Abstr.,  1899,  ii,  5)  has 
described  so-called  electrodes  of  the  third  type  by  means  of  which 
the  concentration  of  ions  of  metals  which  decompose  water  can  be 
measured.  The  author  has  made  use  of  such  an  electrode  to  measure 
the  concentration  of  thallium  ions.  In  this  case  it  consists  of 
mercury  in  contact  with  a  solution  of  a  thallium  salt  saturated  with 
mercurous  and  thallium  iodides.  It  is  shown  that  the  equation,  applic- 
able to  all  electrodes  of  the  third  kind,  is  of  the  form  : 

where  e  is  the  observed  E.M.F.,  E.P.  the  hypothetical  potential  for 
^/1-thallium  ion,  c  the  ion  concentration  of  the  solution  to  be 
measured,  i  the  concentration  of  the  common  ion  formed  by  the 
depolariser,  and  the  other  symbols  have  the  usual  significance. 
Measurements  were  made  with  solutions  of  thallium  nitrate,  carbonate 
chloride  and  sulphate.  As  a  mean  of  the  four  series,  which  are 
in  good  agreement,  the  values cg  =  +  0'5355  or  ca  =  +  0"2585are  obtained 
for  the  hypothetical  iV/1-thallium  ion  solution.  G.  S. 

The  Potential  of  the  Chlorine  Electrode.  Gilbert  N.  Lewis 
and  Fbank  F.  Rupert  (/.  Amer.  Chem.  Soc,  1911,  33,  299—307).— 
Measurements  have  been  made  of  the  potential  of  the  chlorine  electrode 
at  pressures  ranging  from  0'2  to  0003  atmosphere,  air  being  used 
as  the  inert  diluting  gas.  At  these  low  pressures  the  complications 
which  result  from  hydrolysis  of  chlorine  in  the  aqueous  solution  are 
eliminated.  By  arranging  the  chlorine  electrode  in  series  with  a 
calomel  electrode  in  which  the  potassium  chloride  solution  was 
replaced  by  a  solution  of  hydrochloric  acid,  errors  resulting  from 
changes  in  the  potential  difference  at  the  liquid  surfaces  were  eliminated, 
and  it  was  found  that  accurately  reproducible  values  could  be  obtained. 
The  separate  values  of  the  potential  for  chlorine  at  atmospheric 
pressure,  calculated  from  the  observations  at  the  different  partial 
pressures,  agree  very  well  with  one  another,  the  average  deviation 
from  the  mean  being  less  than  0*0002  volt.  The  E.M.F.  for  chlorine 
at  atmospheric  pressure  in  contact  with  a  solution  containing  chlorine 
ions  in  normal  concentration  when  placed  in  series  with  the  normal 
calomel  electrode  is  -1*0795  volts,  which  differs  appreciably  from  the 
values  given  by  previous  observers.  H.  M.  D. 

Thermodynamic  Calculation  of  Electromotive  Forces.  II, 
Franz  Halla  {Zeitsch.  EUktrochem.,  1911,  17,  179 — 182.  Compare 
Abstr,,  1908,  ii,  755).— The  E.M.F.'s  of  the  galvanic  elements, 
Ag  I  AgBr  or  Agl  (saturated  solution),  PbBrg  or  PbIg  (saturated 
solution)  I  Pb,  are  measured  at  different  temperatures.  Four  elements 
of    each   kind   were   examined ;    the   agreement   between   them   was 
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exceedingly  close  in  the  case  of  the  bromides,  but  with  the  iodides 
differences  of  7  or  8  millivolts  were  observed,  and  the  results  are 
re^jarded  as  uncertain.  The  bromide  element  gave  0"3708  volt  at  0°, 
0  3611  volt  at  12°,  0-3566  volt  at  19°,  0-3521  volt  at  27°,  0-3410  volt 
at  45°,  0-3362  volt  at  53°,  0-3320  volt  at  59°,  and  0-3237  volt  at  71°. 
The  heat  of  the  reaction  calculated  from  the  individual  measurements 
lies  between  12,519  and  12,583  cals,,  whilst  Thomson  found  12,275 
cals.  The  iodide  element  was  measured  at  seven  temperatures  ;  its 
E.M.F.  decreases  from  0-2338  volt  at  -71°  to  0-1965  volt  at  +62°. 
The  calculation  by  Nernst's  theorem  cannot  be  carried  out  until  the 
specific  heats  of  the  salts  have  been  determined  at  different 
temperatures.  T.  E. 

The  Influence  of  Electrolytes  on  the  Maximum  Voltage  of 
Electrolytic  Valve  Action.  Gunther  Schulze  {Ann.  Physik,  1911, 
[iv],  34,  657—710.  Compare  Abstr.,  1909,  ii,  371). — Measurements 
of  the  potential  of  electrolytic  valve  action  show  that,  with  a  constant 
current,  the  potential  line  curves  exhibit  pronounced  breaks.  The 
first  break  in  the  curve  corresponds  with  the  commencement  of  spark 
discharge,  and  from  this  point  onwards,  the  potential  rises  less  rapidly 
than  during  the  preceding  interval.  The  second  break  corresponds 
with  a  new  type  of  spark  discharge,  and  when  this  sets  in,  the  potential 
attains  a  maximum  value. 

The  influence  of  a  large  number  of  different  electrolytes  on  the  valve 
potential  has  been  investigated  in  the  case  of  tantalum.  From  these 
experiments  it  is  found  that  the  maximum  voltage  is  dependent  on 
the  concentration  of  the  free  anions.  Complex  anions  containing  a 
metal  atom  exhibit  a  characteristic  maximum  potential,  which  is 
determined  by  the  nature  of  the  metallic  constituent.  In  general,  the 
maximum  potential  for  such  anions  is  much  smaller  than  for  the  non- 
metallic  anions. 

When  the  maximum  valve  potentials  for  such  metallic  anions  are 
compared,  the  metals  can  be  arranged  in  a  series,  the  first  member 
being  palladium,  with  a  very  small  (20  volts),  and  the  last  member, 
aluminium,  with  a  very  large,  valve  potential  (660  volts).  For  non- 
metallic  anions  the  maximum  valve  potentials  vary  from  440  to  500 
volts. 

The  valve  action  is  independent  of  the  cations  in  the  solutions,  but 
the  metals,  which  lower  the  valve  potential  as  components  of  anions, 
are  also  effective  when  present  as  components  of  undissociated 
molecules. 

Experiments  were  also  made  with  anodes  of  aluminium,  antimony, 
and  bismuth.  These  show  a  true  valve  effect  when  they  are  not  dis- 
solved by  the  electrolytic  solution,  and  the  maximum  potentials  are 
very  nearly  the  same  as  in  the  case  of  tantalum.  In  dilute  sulphuric 
acid,  aluminium  exhibits  an  apparent  valve  potential  of  20  volts^  but 
in  fuming  sulphuric  acid  the  real  valve  effect  is  observed,  and  the 
maximum  potential  amounts  to  425  volts.  H.  M.  D. 

Electrolytic  Potential  of  Hyposulphite  Reactions.  Kakl 
Jellinek  {Zeitsch.  Elektrochem.,   1911,  17,  157— 176).— The  E.M.F.'s 
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of  combinations  of  a  hydrogen  electrode  and  a  platinised  platinum 
electrode  immersed  in  well  stirred  solutions  containing  sodium 
hyposulphite,  sulphite,  and  hydrogen  sulphite  are  first  measured. 
The  E.M.F.'s  are  hardly  affected  by  polarisation,  and  are  quite 
reproducible.  The  concentrations  of  the  ions  in  the  solutions  are 
calculated  by  means  of  the  author's  measurements  of  the  con- 
ductivity (this  vol.,  ii,  362),  and  it  is  shown  that  the  E.M.F.'s 
measured  (after  correction  for  the  small  potential  differences 
between  the  solutions  in  the  cell)  are  well  represented  by  the  equa- 
tion:  7r= -0-245 +  0-0291og[S2O4"][SO3"J2/[HSO3']*  at  20°  for  the 
O*li\^-hydrogen  electrode.  This  indicates  that  the  electromotive 
reaction  is  SgO/'  +  2SO3"  +  2H2O  +  'iF7^ 4HSO3'.  In  order  to  calculate 
the  potential  of  the  reaction  SgO/'-H  2H20-F2i^=2Il*  +  2HSO3',  the 
dissociation  constant  of  the  reaction  HSO3'  ^  H'  +  SOg"  is  required. 
The  author's  determinations  {loc.  cit.)  gave  approximately 

K=  [H"][S03"]/[HS03']  =  5x10-6; 
introducing  this  into  the  above  equation,  after  recalculating  it  for  the 
A"-hydrogen  electrode,  gives  tt  =  -  0-009  -  0-0291og[S2O/']/[H*P[HSO/p 
at  20°. 

From  this  it  is  calculated  that  a  solution  containing  hyposulphite 
and  hydrogen  sulphite  ions  in  normal  concentration  should  be  in 
equilibrium  with  gaseous  hydrogen  at  two  atmospheres  pressure, 
and  therefore  that  the  reducing  power  of  such  a  solution  is  very 
nearly  the  same  as  that  of  gaseous  hydrogen. 

The  E.M.F.  of  the  combination  measured  above  increases  by  2  27 
millivolts  per  degree  rise  of  temperature.  From  these  data  the  heat  of 
the  reaction  is  readily  calculated ;  it  is  SgO/  +  2SO3"  +  2H2O  +  2H*  = 
H2  +  4HSO/-- 13920  cals.  Subtracting  the  known  value,  HS03'  = 
H'-j-SOZ-TOO  cals.,  gives  820/  + 2H20  =  H2  +  2HS03'- 15,300  cals. 
The  heat  of  formation  of  hyposulphurous  acid  is  also  calculated  with 
the  help  of  Thomsen's  data,  2S-1- 30  + H20  =  H2S204  + 105,000  cals. 
Consideration  of  the  free  energy  of  the  reaction  between  hyposulphites 
and  water  leads  to  the  conclusion  that  they  become  much  less  stable  as 
the  temperature  rises,  a  rise  of  10°  increasing  the  equilibrium  pressure 
of  hydrogen  two  and  a-half  times. 

In  alkaline  solutions  of  hyposulphite  and  sulphite  a  fairly  definite 
potential  is  establislied  at  a  platinum  electrode,  but  the  author  could 
not  discover  the  nature  of  the  reaction  on  which  it  depends.  In 
solutions  of  hyposulphite  and  thiosulphate,  or  of  thiosulphate  and 
sulphite,  no  definite  potential  could  be  observed.  The  potentials 
measured  were  unaffected  by  the  concentration  of  the  thiosulphate. 

T.  E. 

Transference  Experiments  with  Mixtures  of  Potassium 
Chloride  and  Sulphate  in  Aqueous  Solution.  George  M.  J. 
Mackay  {J.  Amer.  Chem.  Soc,  1911,  33,  308— 319).— It  has  been 
shown  by  different  observers  that,  in  a  solution  containing  two  salts 
with  a  common  ion,  each  salt  has  a  degree  of  ionisation  equal  to  that 
which  it  has  when  present  alone  in  a  solution  in  which  its  ions  have 
a  concentration  equivalent  to  that  of  the  common  ion  in  the  mixed 
solution.     To   test   this   empirical   principle    the    author    has    made 
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transference  measurements  with  solutions  containing  potassium 
chloride  and  sulphate,  using  the  apparatus  described  by  Washburn 
(Abstr.,  1908,  ii,  805).  From  these  measurements  the  conductances 
of  thQ  ions  in  the  mixture  can  be  separately  determined. 

In  a  solution  containing  chloride  and  sulphate  in  0'2009iV^-concen- 
tration,  the  quantity  of  chlorine  transferred  per  farad  was  found  to 
be  0*289  ±  O'OOl.  On  the  assumption  that  the  transference  number  of 
the  chlorine  in  the  potassium  chloride  in  this  mixture  is  the  same  as 
in  dilute  potassium  chloride  solutions,  the  proportion  of  the  current 
carried  by  its  ions  is  found  to  be  0  573,  and  that  carried  by  the  ions  of 
potassium  sulphate,  0"427.  When  these  values  are  multiplied  by  the 
conductivity  of  the  mixture,  the  partial  conductivities  of  the  component 
electrolytes  are  obtained.  The  partial  conductivity  of  the  potassium 
chloride  obtained  in  this  way  is  20%  larger,  and  that  of  the  potassium 
sulphate  5*2%  smaller,  than  the  corresponding  values,  which  are 
calculated  on  the  basis  of  the  above  empirical  rule.  H.  M.  D. 

Magneton  in  Solid  Paramagnetic  Substances;  Pierre  Weiss 
(Compt.rend.,  1911,  162,  688—691.  Compare  this  vol.,  ii,  91,  183).— 
The  value  1122'7  has  been  calculated  for  the  aliquot  part  (gram- 
magneton)  common  to  the  absolute  molecular  saturations  of  four  rare 
earths,  employing  Urbain's  determinations  of  their  coefficients  of 
magnetisation.  Results  differing  very  slightly  from  these  were  also 
obtained  from  the  results  of  Mile.  Feytis  for  salts  of  iron,  manganese, 
and  chromium  (following  abstract).  Curie's  results  for  metallic  iron  are 
explained  by  supposing  that  the  molecule  of  /?-iron  contains  three 
atoms  rigidly  united,  whilst  y-ii'on  has  two  and  8-iron  is  monatomic. 
This  being  the  case,  y-iron  contains  19*95  magnetons,  /S^-  and  ySo-iron 
12'08  and  10'04  magnetons  per  atom  respectively;  allowing  for 
experimental  errors  these  may  be  taken  as  whole  numbers.  Europium 
gave  abnormal  results,  the  atom  appearing  to  contain  18"398  magne- 
tons ;  this  becomes  13  "02,  however,  if  it  is  assumed  that  two  atoms  are 
rigidly  united.  W.  0.  W. 

Magnetism  of  Some  Complex  Salts.  Mile.  E.  Feytis  (Compt. 
rend.,  1911,  152,  708 — 711). — The  magnetic  susceptibilities  of  thirty 
metallic  salts,  mostly  complex  cobaltammines,  have  been  determined 
by  means  of  the  Curie  balance.  The  solid  substances  were  employed 
to  avoid  the  uncertain  influence  of  solvents.  No  sharp  distinction 
was  found  to  exist  between  the  coefficients  for  simple  and  complex 
salts.  Pascal  (Abstr.,  1908,  ii,  756  ;  1909,  ii,  487)  has  shown  that  in 
solutions  a  parallelism  exists  between  the  variations  of  the  coefficient 
of  magnetisation  with  constitution  and  the  variations  in  chemical 
properties.      The  same  holds  good  in  the  case  of  the  solid  substances. 

The  experimental  results  are  shown  in  tabular  form.      W.  0.  W. 

Magneto-chemical  Researches  on  the  Atomic  Structure  of 
the  Halogens.  Paul  Pascal  (Compt.  rend.,  1911,  162,  862—865. 
Compare  Abstr.,  1909,  ii,  487,  788,  859;  1910,  ii,  100,  179).— 
Measurements  have  been  made  of  the  magnetic  susceptibilities  of 
thirty  compounds  containing  more  than  one  halogen  atom  united  to 
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the  same  atom  of  carbon,  or  of  boron,  silicon,  phosphorus,  antimony, 
or  tin.  The  diamagnetic  deficits  for  the  whole  molecule  vary  from 
29  X  10"'^  for  tetrachloroethylene  to  615*5  x  10"''  in  the  case  of  anti- 
mony pentachloride.  The  specific  susceptibilities  contain  an  aliquot 
part  equal  to  02468  x  10"'',  and  this  is  common  to  the  three  halogens ; 
it  is  explained  on  the  assumption  that  the  halogen  atom  contains 
smaller  elements  having  a  definite  relationship  to  the  subsidiary 
valencies  ;  mutual  saturation  of  these  between  neighbouring  atoms 
in  the  same  molecule  leads  to  a  fall  in  diamagnetism  by  a  constant 
fraction.  W.  O.  W. 

Calculation  of  Temperatures,  Especially  Below  the  Boiling 
Point  of  the  Helium.  H.  Kamerlingh  Onnes  {Gedenkboeh  aange- 
hoden  aan  J.  M.  van  Bemmelen,  1910,  441 — 446). — The  author  has 
evaporated  helium  at  a  pressure  of  0*15 — 0*25  mm.,  as  compared  with 
2*2  mm.  in  1909,  and  has  calculated  by  the  aid  of  the  vapour-tension 
formula  of  van  der  Waals,  that  the  temperature  attained  is  below 
1-9°,  and  is  probably  1-8°,  absolute.  A.  J.  W. 

Relations  between  Critical  Temperature,  Boiling  Point,  and 
Expansion  Coefficient  of  Phosphorus  Pentachloride.  Edmund 
B.  R.  Prideaux  {Trans.  Faraday  Soc,  1911,  6,  155— 159).— The 
thermal  expansion  of  phosphorus  pentachloride  in  sealed  glass  tubes 
(Trans.,  1907,  91,  1715)  is  expressed  by  the  formula  Vt  = 
^i6o[l  +  0-00107(«  -  160)].  The  critical  temperature,  found  both  with 
rising  and  with  falling  temperature,  is  373°.  The  ratio  of  the  boiling 
point  to  the  critical  temperature  is  0'67,  showing  that  the  dissociation 
does  not  cause  any  abnormality  in  this  respect.  The  product  of  the  co- 
efficient of  expansion  and  the  critical  temperature  of  phosphorus 
pentachloride  is  0'46,  that  of  nitrogen  peroxide  being  0-458,  and  the 
mean  value  for  undissociated  substances  being  0*494  (Walden,  Abstr., 
1909,  ii,  122).  The  product  is  also  calculated  for  a  number  of 
associated  liquids,  and  is  found  to  be  high  in  many  cases. 

C.  H.  D. 

The  Molecular  Heat  Conduction  of  Gases  and  the 
Accommodation  Coefficient.  Martin  Knudsen  {Ann.  Fhysik, 
1911,  [iv],  34,  593— 656).— The  fact  that  the  thermal  conductivity  of 
gases  at  low  pressures  is  appreciably  smaller  than  that  which  is  antici- 
pated by  the  kinetic  theory,  h^s  led  the  author  to  enquire  into  the 
cause  of  the  discrepancy.  The  experiments  made  with  this  object 
show  that  the  thermal  conductivity  of  a  gas  is  largely  dependent  on 
the  degree  of  roughness  of  the  surfaces  of  the  hot  and  cold  plates 
between  which  the  gas  is  confined.  This  is  supposed  to  be  a  conse- 
quence of  the  mode  of  partition  of  energy  between  the  gas  molecules 
and  the  surfaces  on  which  they  impinge,  and  in  taking  account  of  this 
effect  the  author  introduces  the  conception  of  "  accommodation  co- 
efficient." It  is  shown  that  the  observations  can  be  satisfactorily 
explained  in  terms' of  this  modified  kinetic  theory.  H.  M.  D. 

Specific  Heat  at  Low  Temperatures.  III.  Walthek  Nernst 
{Sitzungsher.   K.  Akad.    Wiss.   Berlin,  1911,    306 — 315). — Using   the 
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method  previously  described  (Abstr.,  1910,  ii,  263),  the  author  has 
determined  the  specific  heats  of  lead,  silver,  zinc,  copper,  aluminium, 
iodine,  potassium  chloride,  and  mercurous  chloride  between  the 
absolute  temperatures  23^  and  100°, 

The  curves  showing  the  relation  between  atomic  heat  and  tem- 
perature are  all  similar  in  character,  and  between  the  atomic  heats 
2  and  5*6  their  course  is  in  agreement  with  Einstein's  formula  for  the 
atomic  heat  [Ann.  Physik,  1907,  [iv],  22,  184).  At  very  low  tempera- 
tures the  curves  fall  more  slowly  than  according  to  Einstein's  formula, 
tending  to  become  tangential  to  the  temperature  axis  ;  this  supports 
the  author's  heat-theorem,  whereby  at  T==Q,  lim.dU/d2^=0. 

The  curve  for  potassium  chloride  is  similar  to  those  of  the  elements, 
whereas  that  of  mercurous  chloride  is  dissimilar.  This  agrees  with 
the  fact  that  the  characteristic  frequencies  of  potassium  and  chlorine, 
according  to  Lindemann's  formula  [Physikal.  Zeitsch.,  1910,  11,  609), 
are  approximately  the  same,  whereas  those  of  mercury  and  chlorine 
are  quite  different.  Since  potassium  chloride,  and  also  the  diamond, 
behave  similarly  to  the  metals,  doubt  is  thrown  on  the  electronic  theory 
of  electrical  resistance. 

It  is  found  empirically  that  there  is  a  parallelism  between  the 
temperature-coefficient  of  the  electrical  resistance  of  a  metal  and  the 
atomic  heat,  and  theoretical  considerations  show  that  Planck's  radia- 
tion formula  may  be  adapted  for  calculation  of  the  variation  of  the 
electrical  resistance  with, temperature.  For  example,  the  electrical 
resistance  of  lead  between  the  temperatures  14*39°  and  27309°  abs. 
is  given  by  the  expression  (0-1626/e^*'^-  l)-h  0-0007.  In  this  formula 
the  value  of  the  constant  in  the  exponential  term  is  independent  of 
the  purity  of  the  metal  when  only  traces  of  impurity  are  present, 
whilst  the  value  of  the  additive  constant  increases  with  the  amount  of 
impurity. 

From  further  considerations  it  is  shown  how  the  electrical  resist- 
ance of  any  one  sample  of  metal  at  different  temperatures  may  be 
calculated  from  the  results  obtained  for  another  sample  of  the  metal, 
a  result  which  is  very  important  in  the  measurement  of  low 
temperatures.  T.  S.  P. 

Specific  Heats  at  Low  Temperatures.  IV.  F.  A.  Lindkmai^n 
{Sitzungsher.  K.  Akacl.  Wiss.  Berlin,  1911,  316 — 321). — Assuming 
that  relatively  few  free  electrons  exist  in  a  metal,  and,  further,  that 
the  sphere  of  action  of  the  atomic  nuclei,  with  which  the  free 
electrons  collide,  increases  with  the  amplitude  of  the  heat  vibrations, 
a  formula  is  deduced  for  the  relation  between  the  electrical  resistance 
of  a  metal  and  the  temperature.     This  formula  has  the  form  : 

R  =  AyieP"!^- 1)  +  2AB/  Je^^'^^  +  B\ 
where  R  is  the  resistance,  /3  a  universal  constant  =  4'86  x  10"^^  v  the 
characteristic  frequency  of  the  atoms,  and  A  and  B  are  constants.     It 
gives  good  results  for  silver  and  lead.  T.  S.  P. 

Heats  of  Fusion  of  Substances  Melting  Near  the 
Atmospheric  Temperature.  Wladimib  F.  Luginin  and  Geokges 
DupoNT  {Bull.  Soc.  chim.,  1911,  [iv],  9,  219— 224).— The  heats  of 
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fusion  of  a  number  of  substances  have  been  determined  with  a  view 
to  (a)  verifying  van't  Hoff's  law,  as  expressed  in  the  form 
F=0  022^^/k,  where  F  is  the  heat  of  fusion  and  k  the  cryoscopic 
constant,  and  (b)  determine  or  verify  the  values  of  k  for  these 
substances. 

The  experimental  conditions  for  the  determination  of  F  and  the 
errors  incidental  to  these  are  discussed,  and  the  apparatus  and  method 
used  are  described  in  detail.  The  substances  used  were  acetic  acid 
{F=^^-10'2,  calc.  43-1),  acetophenone  (F=33-12,  calc.  30-3),  jo-bromo- 
toluene  (^=21-33,  calc.  21-9),  anethole  {F=25-80,  calc.  27-3),  veratrole 
{F=27-75,  calc.  27'3),  phenylhydrazine  {F  =  36-31),  paracetaldehyde 
{F=  25-02),  sulphuric  acid  monohydrate  {F=  38-97,  calc.  33).  These 
results  indicate  that  the  law  can  be  verified  for  relatively  mobile 
liquids,  but  for  viscous  liquids  the  agreement  between  "  found  "  and 
"  calculated  "  values  of  F  is  less  satisfactory,  due  to  the  fact  that  the 
experimental  value  of  k  for  such  substances  is  generally  too  high. 
Paracetaldehyde  appears  to  be  a  promising  solvent  for  cryoscopic 
determinations.  T.  A.  H. 

Cryoscopic  Anomalies  of  Elements  of  the  Fourth  Periodic 
Group.  PiETRO  Falciola  (7th  Intern.  Congr.  Appl.  Chem.,  1909,  Sect. 
X.,  159 — 161). — Cryoscopic  measurements  with  titanium  tetrabromide 
dissolved  in  stannic  bromide,  in  a  Beckmann  apparatus  for  excluding 
the  entrance  of  moisture,  show  that  the  freezing  point  of  the  solvent 
is  raised.  Zirconium  tetrabromide  is  very  sparingly  soluble  in 
stannic  bromide,  but  a  slight  elevation  of  freezing  point  is  observed. 

C.  H.  D. 

Mono  variant    Systems    Admitting    of    a    Gaseous    Phase. 

Georges  Urbain  and  C.  Scal  {Compt.  rend.,  1911,  152,  769 — 772). — 
A  mathematical  demonstration  of  the  fact  that  in  such  systems 
three  determinations  are  sufficient  to  enable  the  vapour  pressure  to 
be  calculated  for  any  temperature  whatever.  W.  0.  W. 

Vapour  Pressures  in  Binary  Systems  with  Partial  Mis- 
cibility  of  the  Liquids.  Philipp  KonNSTAMM  and  J.  Timmermans 
{Proc.  R.  Akad.  Wetensch.  Amsterdam,  1911,  13,  865—880,  957). — 
Certain  deductions  from  van  der  Waals'  theory  in  reference  to  the 
form  of  the  pressure  temperature  and  pressure  concentration  curves 
for  binary  systems  containing  two  liquid  phases  have  been  investigated 
in  the  case  of  the  following  pairs  of  substances:  phenol  and  water, 
cyc^ohexane  and  aniline,  hexane  and  nitrobenzene,  hexane  and  aniline, 
tsopentane  and  nitrobenzene. 

Contrary  to  van  der  Waals'  supposition,  it  is  found  that  the  vapour 
pressure  curve  for  the  co-existing  liquid  phases  does  not  touch  the 
plait-point  line  in  the  critical  end-point,  and  this  result  is  shown  to  be 
theoretically  justified.  In  opposition  to  the  view  that  the  partial 
pressures  of  the  components  are  proportional  to  the  liquid  concentra- 
tions, it  is  found  that  mixtures  of  normal  substances  sometimes  give 
rise  to  pressure  concentration  curves  with  points  of  inflexion  as 
required  by  van  der  Waal's  theory.  H.  M.  D. 
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Causes  Producing  at  Constant  Temperature  Variation  in 
the  Vapour  Pressure  of  a  Liquid.  Felix  Michaud  (Compt.  rend., 
1911,  152,  849 — 851). — A  theoretical  discussion  of  the  subject. 

w.  o.  w. 

Heat  Content  of  the  Various  Forms  of  Sulphur.  Gilbert 
N.  Lewis  and  Merle  Randall  {J.  Amer.  Chem.  Soc.^  1911,  33, 
476 — 488). — This  investigation  was  undertaken  in  order  to  obtain  the 
data  required  for  calculating  the  free  energy  of  sulphur.  Wigand 
(Abstr.,  1908,  ii,  677)  has  calculated  the  heat  associated  with  the 
change  from  SX  to  S/a,  but  it  is  shown  that  this  calculation  must 
be  erroneous. 

The  total  heat  change  has  been  determined  between  rhombic 
sulphur  at  23°  and  liquid  sulphur  (in  a  state  of  equilibrium)  at  100°, 
140°,  184°,  and  390°,  and  the  results  have  enabled  the  following  data 
to  be  calculated,  which  are  expressed  in  small  calories  per  gram 
of  sulphur.  The  heat  of  fusion  at  100°  to  form  liquid  sulphur  in  a 
state  of  equilibrium  is  14'9  from  the  rhombic  and  11  "5  from  the 
monoclinic  form.  The  heat  of  fusion  to  form  pure  liquid  S\  is  14'5 
from  rhombic  sulphur  and  11*1  from  the  monoclinic  form.  The  heat 
of  transformation  in  the  liquid  state  from  SX  to  S/x  is  about  13.  The 
specific  heat  of  pure  liquid  SX  is  about  0'21  +0'00016f.  A  diagram  is 
given  showing  the  approximate  values  of  the  specific  heat  of  liquid 
sulphur  in  a  state  of  equilibrium  from  100°  to  450°.  E.  G. 

The  Heat  of  Mixture  of  Substances  and  the  Relative 
Distribution  of  the  Molecules  in  the  Mixture.  Richard  D. 
Kleeman  {Phil.  Mag.,  1911,  [vi],  21,  535— 553).— From  the  law  of 
attraction  between  molecules  which  has  been  obtained  in  a  previous 
paper  (Abstr.,  1910,  ii,  493),  the  author  deduces  formula)  for  the  heat 
changes  which  occur  on  admixture  of  two  or  more  substances.  The 
formulae  for  special  cases,  such  as  the  formation  of  a  saturated 
solution  of  a  salt  in  a  liquid  and  of  one  liquid  in  another,  are 
discussed. 

The  calculated  heats  of  solution  of  ammonia,  hydrogen  fluoride, 
bromide,  and  iodide  in  water  are  in  rough  agreement  with  the  experi- 
mental values,  but  there  is  a  much  greater  divergence  in  the  case  of 
chlorine,  hydrogen  chloride,  and  carbon  dioxide.  It  is  supposed  that 
this  is  due  to  the  formation  of  hydrates  or  dissimilarity  in  the 
positions  occupied  by  solute  and  solvent  molecules.  H.  M.  D. 

Influence  of  Catalysts  in  Determinations  of  Vapour  Density. 
Andr^  Kling  {Compt.  rend.,  1911,  152,  702—704;  Bull.  Soc.  chim., 
1911,  [iv],  9,  276—281.  Compare  Abstr.,  1904,  i,  545).— The  method 
previously  described  for  differentiating  between  primary,  secondary, 
and  tertiary  alcohols  by  determining  their  vapour  densities  is  only 
trustworthy  when  the  V.  Meyer  tube  contains  0'4 — 0*5  gram  of 
washed  and  calcined  sand.  The  asbestos  pad  usually  placed  at  the 
bottom  of  such  tubes  is  less  satisfactory.  The  method  depends  for  its 
success  on  the  decomposition  of  a  -secondary  or  tertiary  alcohol,  giving 
a  low  result  for  the  vapour  density,  and  it  has  been  found  that  such 
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decomposition  does    not  occur  as  a  rule  unless  a  catalyst  such  as  sand 
is  present. 

Determinations  of  the  vapour  density  of  a  substance,  such  as  iso- 
propyl  alcohol  at  the  temperature  of  boiling  naphthalene,  furnish  a 
method  for  comparing  quantitatively  the  catalytic  activity  of  metallic 
oxides,  since  they  measure  the  extent  to  which  decomposition  has  been 
effected.  The  following  coefficients  obtained  in  this  way  represent  the 
ratio  of  the  theoretical  density  to  the  actual  value  :  ThOg  2-3,  ZnO  2*0, 
ALOo  1-9,  FooOo  1-3,  Sn02  1*2,  TiOg  1-03. 

W.  0.  W. 

The  Nature  of  Adhesiveness.  Maurice  Hanriot  {Compt  rem/., 
1911,  152,  704—706.  Compare  this  vol.,  ii,  118,  208,  258).— The 
property  of  adhesiveness  to  which  attention  has  been  drawn  previously 
in  connexion  with  brown  gold  is  only  exhibited  when  this  is  brought 
into  contact  with  the  yellow  variety  at  the  temperature  at  which  the 
former  is  metastable.  The  contraction  that  occurs  when  brown  gold 
is  heated  may  be  the  result  of  adhesion  between  contiguous  particles. 

•    W.  0.  w. 

The  Weight  of  a  Falling  Drop  and  the  Laws  of  Tate.  III. 
An  Apparatus  for  Rapid  and  Accurate  Determination  of  the 
Weight  of  a  Falling  Drop  of  Liquid.  J.  Livingston  R.  Morgan 
{J.  Amer.  Chem.  Soc,  1911,  33,  349—362.  Compare  Abstr.,  1908,  ii, 
356,  668). — A  detailed  description  is  given  of  an  apparatus  for 
measuring  accurately  the  relative  surface  tensions  of  liquids  by  means 
of  the  weights  of  drops  of  the  various  liquids  formed  at  straight-edged 
tips  under  such  conditions  that  the  speed  of  formation  of  the  newly- 
formed  drop  is  very  small.  For  this  purpose,  the  apparatus  per- 
mits of  perfect  control  of  the  speed  at  which  the  drops  are  formed, 
and  any  loss  of  liquid  by  evaporation  from  either  the  hanging  drop 
or  from  drops  which  have  already  fallen  is  eliminated.  The  apparatus 
permits  of  measurements  being  made  up  to  within  a  few  degrees  of 
the  boiling  point  of  the  liquid,  and  it  ensures  constancy  of  temperature 
during  the  drop  formation.  The  apparatus  can  be  readily  cleaned 
without  disturbing  the  setting.  For  a  description  of  the  mechanical 
details,  the  original  must  be  consulted.  H.  M.  D. 

Role  of  Affinity  in  Dyeing.  Auguste  Rosenstiehl  {Bull.  Soc. 
chim.,  1911,  [iv],  9,  224 — 231). — The  argument  begun  in  the  previous 
paper  (this  vol.,  ii,  99)  is  continued  and  extended  to  a  number  of 
apparently  anomalous  cases  of  the  application  of  dyes  to  fibres,  and  it 
is  concluded  that  cohesion  plays  the  principal  part  in  dyeing.  Even 
when  the  coloured  layer  is  formed  by  combination  between  dye  and 
fibre,  cohesion  ensures  the  adherence  of  this  coloured  layer  to  the  bulk 
of  the  fibre.  T.  A.  H. 

Viscosity  and  Fluidity  of  Matter  in  the  Three  States  of 
Aggregation  and  the  Molecular  Weight  of  Solids.  Eugene  C. 
Bingham  (Amer.  Chem.  J.,  1911,  45,  264 — 281). — A  theoretical  paper 
on  the  viscosity  of  gases,  liquids,  and  solids.     It  is  pointed  out  that  in 
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gapes  the  viscosity  depends  primarily  on  the  momentum  of  the 
molecules,  whereas  in  liquids  it  is  mainly  dependent  on  the  volume  of 
the  molecules.  With  regard  to  solids,  the  amount  of  damping  of  the 
vibration  of  a  wire  is  usually  regarded  as  a  measure  of  the  viscosity, 
but  it  is  now  shown  to  be  rather  a  measure  of  the  fluidity. 

The  author  has  shown  (Abstr.,  1909,  ii,  382)  that  the  molecular 
weights  of  liquids  can  be  determined  by  means  of  their  viscosities, 
and  it  is  now  considered  probable  that  the  molecular  weights  of  solids 
could  also  be  determined  by  viscosity  measurements.  E.  G. 

The  Viscosity  of  Colloidal  Solutions.  Reginald  0.  Herzog 
(Zeitsch.  Chem.  Lid.  Kolloide,  1911,  8,  210 — 211). — In  reference  to 
Einstein's  deduction  that  the  difference  between  the  viscosity  of  a 
colloidal  suspension  and  that  of  the  dispersive  medium  is  determined  by 
the  relative  volume  occupied  by  the  suspended  phase,  the  author  points 
out  that  the  frequently  observed  diminution  in  the  viscosity  of  a  colloidal 
solution  may  in  some  cases  be  due  to  the  liberation  of  the  dispersive 
medium  in  the  ageing  of  the  suspended  particles.  Experiments  with 
an  arsenious  sulphide  sol  are  recorded,  in  which  the  time  of  flow 
through  a  viscometer  tube  diminished  from  43'9"  to  41'29"  after 
twenty-five  days.     At  the  same  time  the  density  fell  from  1*0069  to 

1-0011.  H.  M.  D. 

• 

Influence  of  the  Acidity  of  Aqueous  Solutions  on  the 
Surface  Tension  of  the  System  Water  and  Oil.  Willem 
Reinpebs  (Gedenkhoek  aangeboden  aan  J.  M.  van  Bemmelen,  1910, 
333 — 341.  Compare  Ringer,  Abstr.,  1909,  ii,  660,  and  Meyeringh, 
this  vol.,  ii,  78). — An  investigation  of  the  surface  tension  of  mixtures 
of  various  oils  with  dilute  aqueous  solutions  of  primary,  secondary, 
and  tertiary  sodium  phosphates.  A.  J.  W. 

Fluidity  of  Binary  Mixtures.  Karl  Drucker  and  R.  Kassel 
{Zeitsch.  physikal.  CJiem.,  1911,  76,  367— 384).— The  variation  of 
viscosity  with  composition  has  been  measured  for  the  following  eleven 
binary  mixtures :  tetrachlorethane-acetophenone,  tetrachlorethane- 
uitrobenzene,  bromoform-nitrobenzene,  i-amyl  alcohol  with  nitro- 
benzene, formamide,  diethylaniline  and  paracetaldehyde  respectively, 
acetic  anhydride  with  paracetaldehyde  and  with  acetic  acid,  and 
sulphuric  acid  with  acetic  acid  and  with  methyl  sulphate  at  a  relatively 
low  temperature  (0 — 15°)  and  a  relatively  high  temperature  (76 — 80°). 
In  most  cases  the  results  do  not  correspond  with  the  mixture  rule. 

The  authors  agree  with  Bingham  (Abstr.,  1909,  ii,  382)  that  the 
results  are  best  represented  in  terms  of  fluidity  rather  than  of  viscosity, 
and  curves  are  given  in  which  fluidity,  <^,  is  plotted  against  composition 
expressed  as  the  fraction  by  weight,  a,  of  one  of  the  components  in 
the  mixture.  It  is  assumed  that  miscibility  is  chemical  combination, 
and  that  linear  curves  are  obtained  only  when  complete  reciprocal 
substitution  of  complexes  or  components  takes  place,  whilst  deviations 
from  a  straight  line  are  due  to  incomplete  substitution.  On  this  basis 
the  formula  <^  =  <fi^a  +  <^^{\—a),  where  0^  and  ^2  represent  the 
respective  fluidities  of  the  pure  compounds,  is  derived,  and  is  shown 
to  represent  the  experimental  results  at  least  as  well  as  any  formula 
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SO  far  proposed.     The  deviations  from  this  formula  are  ascribed  to 
chemical  iufluences. 

These  considerations  cannot  be  expected  to  represent  entirely 
satisfactorily  the  behaviour  of  a  liquid  in  motion  as  opposed  to  a 
liquid  at  rest,  and  in  this  connexion  it  is  suggested  that  there  must 
be  a  relationship  between  fluidity  and  compressibility.  G.  S. 

The  Adsorption  of  Electrolytes  by  Sols.  Wolfgang  Ostwald 
{Gedenkhoek  aangeboden  aan^J.  M.  van  Bemmelen,  1910,  267 — 274). — 
By  addition  of  a  colloid  to  a  solution  of  an  electrolyte,  the  electric 
conductivity  of  the  solution  is  diminished  if  adsorption  of  the  electro- 
lyte takes  place.  From  Dumanski's  data  (Zeitsch.  Chem.  Ind.  Kolloide, 
1906,  1,  281)  for  solutions  of  ammonium  chloride  to  which  a  constant 
quantity  of  colloidal  ferric  hydroxide  was  added,  the  author  shows  that 
the  dependence  of  the  quantity  of  adsorbed  electrolyte  on  the  concentra- 
tion of  the  solution  can  be  expressed  satisfactorily  by  means  of  an 
exponential  equation.  The  formula  no  longer  holds  good  when  the 
concentration  of  the  electrolyte  is  such  as  to  cause  coagulation  of  the 
sol.  This  behaviour  is  in  agreement  with  Freundlich's  theory  of 
the  coagulating  effect  of  electrolytes ;  according  to  this,  the  coagula- 
tion is  intimately  connected  with  the  adsorption  of  electrolytes  by 
the  colloidal  substance.  H.  M.  D. 

The  Adsorption  of  Methylene-blue  and  Crystal-ponceau  by 
Carbon  in  its  Dependence  on  the  Temperature.  Louis  Pelet- 
JoLiVKT  and  Hans  Siegrist  {Gedenkhoek  aangeboden  aan  J.  M.  van 
Bemmelen,  1910,  158 — 162). — Measurements  of  the  adsorption  of 
methylene-blue  and  crystal-ponceau  from  aqueous  solutions  by  animal 
charcoal  have  been  made  at  temperatures  of  15°,  50°,  and  70°.  In  both 
cases  the  coefficients  /8  and  m  of  the  exponential  formula  as/a  = /8.c"* 
increase  as  the  temperature  rises.  The  sign  of  the  temperature- 
coefficient  of  the  adsorption  is  therefore  the  same  for  both  the  basic 
and  acid  colouring  matters.  H.  M.  D. 

Adsorption  in  a  Solution  of  Several  Substances.  Hekbert 
Freundlich  and  M.  Masius  {Gedenkhoek  aangeboden  aan  J.  M.  van 
Bemmelen,  1910,  88 — 101). — The  phenomena  accompanying  the  simul- 
taneous adsorption  of  two  substances  from  aqueous  solution  by  animal 
charcoal  have  been  examined.  Solutions  of  oxalic  and  succinic  acids 
and  of  oxalic  and  benzoic  acids  were  chiefly  investigated. 

Both  substances  are  adsorbed  from  the  mixed  solutions  to  a  smaller 
extent  than  from  the  corresponding  solutions  of  the  single  substances. 
The  mutual  influence  is  such  that  the  diminution  in  the  adsorption  of 
a  given  substance  in  presence  of  a  second  substance  increases  with 
the  extent  to  which  the  latter  is  adsorbed.  If  the  adsorption  of  one 
of  the  two  substances  is  not  altered  to  any  large  extent,  the 
adsorption  of  this  takes  place  in  accordance  with  the  exponential 
formula. 

For  the  three  acids  in  pure  aqueous  solution  the  constants  a 
and  l/n  in  the  formula  x/m,  =  ac^'"  were  found  to  be  respectively: 
oxalic  acid,  a  =  6"403,  l/w  =  0"4501;  succinic  acid,  a  =  4*426,  l/n  = 
0-274  ;  benzoic  acid,  a=  12-23,  1/71  =  0-2848.  H.  M.  D. 
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Dissociation  of  Hydrated  Salts.  Luigi  Kolla  (Atti  E.  Accad. 
Lincei,  1911,  [v],  20,  112 — 119). — It  is  known  that  below  a  certain 
temperature  the  dissociation  pressure  of  magnesium  sulphate  hepta- 
hydrate  is  less,  and  above  this  temperature  greater,  than  that  of 
ferrous  sulphate  heptahydrate.  The  author  finds  that  the  equilibrium 
temperature,  determined  directly  by  the  tensimeter,  is  44*01°,  as  com- 
pared with  the  value  45*70°  calculated  by  a  thermodynamical 
method  fully  described  in  the  paper.  The  dissociation  tension  of 
the  mixed  salts,  MgS04,a3FeS04,7(l  +03)1120,  has  been  measured  at  the 
equilibrium  temperatxire  for  different  values  of  x ;  the  results  will  be 
communicated  in  a  later  paper.  G.  S. 

Relation  of  Osmotic  Pressure  to  Temperature.  II. 
The  Manometers.  Harmon  N.  Morse,  William  W.  Holland, 
and  J.  L.  Carpenter  (Amer.  Chem.  J.,  1911,  45,  237— 263).— In 
the  previous  paper  on  this  subject  (this  vol.,  ii,  191)  the  method  of 
manufacturing  the  osmotic  cells  was  described.  A  detailed  description 
is  now  given  of  the  construction  and  calibration  of  the  manometer, 
and  the  method  of  obtaining  and  applying  the  correction  for 
meniscus  (compare  Morse  and  Lovelace,  Abstr.,  1908,  ii,  1020). 
The  instrument  is  not  yet  entirely  satisfactory  in  certain  respects, 
but  improvements  have  been  devised  and  will  be  carried  out  in 
future  work.  E.  G. 

Rate  of  Diffusion  and  Relative  Size  of  Dissolved  Molecules. 
The  Svedberg  and  Andrea  Andreen-Svedberg  {Zeitsch.  phydkal. 
Chem.,  1911,  76,  145 — 155). — According  to  the  Sutherland-Einstein 
formula  connecting  the  rate  of  diffusion  with  the  size  of  the  diffusing 
particles,  the  rate  of  diffusion  is  under  comparable  conditions  inversely 
proportional  to  the  diameter  of  the  molecules.  This  consequence  of 
the  theory  has  been  tested  by  comparing  the  relative  rates  of  diffusion 
of  organic  substances  of  similar  type  in  methyl  alcohol  as  solvent, 
the  relative  sizes  of  the  molecules  being  deduced  approximately  on  the 
basis  of  their  structural  formulse.  In  this  way  benzene,  naphthalene, 
diphenyl  and  triphenylmethane,  and  also  pyridine  and  quinoline,  were 
compared,  and  the  results  were  in  qualitative  agreement  with  the 
theory.  The  values  found  for  the  diffusion  coefficients  at  14 — 15° 
are  as  follows:  benzene  1'85,  naphthalene  1'38,  diphenyl  1'34, 
triphenylmethane  0*75,  pyridine  1*37,  quinoline  1*1 3.  G.  S. 

The  Dialytic  Capacity  of  the  Colouring  Matters.  Wilhelm 
BiLTz  and  F.  Pfenning  (Gedenkboek  aangeboden  aan  J.  M.  van  Bemmehn, 
1910,  108 — 120). — Dialysis  expei-iments  have  been  made  with  a  largo 
number  of  colouring  matters  in  order  to  ascertain  the  factors  on  which 
the  dialytic  capacity  depends.  From  the' measurements,  which  were 
made  with  a  collodion  membrane,  the  conclusion  is  drawn  that  the 
dialysing  power  of  a  colouring  matter  is  dependent  on  the  number  of 
atoms  in  the  molecule.  If  this  is  less  than  forty-five,  dialysis  takes  place 
quickly,  but  the  rate  diminishes  as  the  number  of  atoms  increases  beyond 
this  number.  Between  fifty-five  and  seventy,  the  dialytic  capacity  is 
very  small,  and  substances  containing  more  than  seventy  atoms  in  the 
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molecule  do  not  dialyse  at  all.  This  relationship  is,  however,  influenced 
to  some  extent  by  the  composition  and  constitution  of  the  substance. 
In  particular,  it  is  found  that  the  presence  of  sulphonic  groups  increases 
the  dialytic  capacity  to  a  marked  extent.  For  example,  the  colouring 
matters  of  the  malachite-green  series  which  contain  two  or  three 
sulphonic  groups  dialyse  quite  readily,  although  the  number  of  atoms 
in  the  molecule  is  greater  than  seventy.  On  the  other  hand,  it  appears 
that  substances  having  the  "  alizarin  constitution  "  dialyse  less  readily 
than  would  be  expected  from  the  number  of  atoms  in  the  molecule. 

H.  M.  D. 


The  Amorphous  and  Crystalline  States.  Cornelio  Doelter 
(Gedenkboek  aangeboden  aan  J.  M.  van  Bemmelen,  1910,  232 — 239. 
Compare  Abstr.,  1910,  ii,  696,  834). — The  author  considers  that  many 
freshly  precipitated  substances  must  be  regarded  as  amorphous,  although 
many  of  these  undergo  transformation  into  crystalline  forms  under 
suitable  conditions.  In  this  connexion  the  author  has  examined  the 
gel  forms  of  silicic  acid  and  sodium  chloride,  precipitated  zinc  sulphide, 
and  silver  obtained  by  vaporisation  in  an  electric  arc. 

After  prolonged  agitation,  the  ^inc  sulphide  was  found  to  have 
become  distinctly  crystalline,  but  no  change  was  evident  in  the  silicic 
acid  or  sodium  chloride.  These  gels  and  the  vaporised  silver  are 
therefore  considered  to  be  amorphous.  B .  M.  D. 

Abnormal  Dependence  of  the  Velocity  of  Crystallisation 
on  the  Temperature.  Gustav  Tammann  {Gedenkboek  aangeboden  aan 
J.  M.  van  Bemmelen,  1910,  297 — 302). — It  has  been  found  previously 
that  for  substances  which  crystallise  quickly,  the  velocity  of  crystallisa- 
tion attains  a  maximum  value  at  20 — 30°  below  the  melting  point,  and 
then  remains  constant  until  the  supercooling  amounts  to  about  70°. 
Further  experiments  have  shown  that  this  behaviour  is  not  quite 
general.  In  the  case  of  dinitrophenol,  acetanilide,  antipyrine,  and 
erythritol,  the  velocity  of  crystallisation  increases  with  the  super- 
cooling in  this  region,  whereas  it  decreases  in  the  case  of  m-chloro- 
nitrobenzene,  m-bromonitrobenzene,  benzophenone,  and  sodium  thio- 
sulphate  pentabydtate. 

This  abnormal  behaviour  is  attributed  to  differences  in  the 
molecular  complexity  of  the  liquid  and  solid  substances.  If  the  liquid 
is  to  some  extent  associated,  this  association  will  increase  as  the 
temperature  is  lowered,  and  if  the  reconversion  of  the  polymerised 
molecules  is  comparatively  slow,  the  molecular  condition  of  the  liquid 
at  the  crystallisation  surface  will  vary  with  the  extent  of  the  super- 
cooling. According  to  this,  observations  of  the  dependence  of  the 
velocity  of  crystallisation  on  the  degree  of  supercooling  may,  in 
certain  cases,  be  utilised  as  a  means  of  determining  whether  the 
liquid  consists  of  simple  or  polymerised  molecules.  If  the  equilibrium 
between  the  two  kinds  of  molecules  is  established  with  great  rapidity, 
the  method  cannot  afford  information  relative  to  the  molecular 
condition,  for  the  velocity  of  crystallisation  in  this  case  will  be 
independent  of  the  temperature.  H.  M.  D. 
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The  Degree  of  Dispersity  and  its  Influence  on  the  Chemical 
Composition  and  the  Firmness  of  the  Combination  of  Water 
of  Hydration.  P.  P.  von  Weimarn  {Gedenkhoek  aangeboden  aan  J.  M. 
van  Jiemmelen,  1910.  50 — 54). — The  crystallisation  process  is  analysed, 
and  it  is  shown  that  the  increase  in  the  water  content  of  crystalline 
hydrates,  which  is  observed  when  the  degree  of  dispersity  of  the  precipi- 
tated substance  increases,  is  consistent  with  the  author's  view  that  these 
so-called  amorphous  precipitates  are  crystalline.  On  account  of  the 
action  of  special  forces  at  the  surface  of  a  crystal,  the  surface  layer 
approximates  in  a  way  to  the  molecular  condition  which  is  character- 
istic of  highly  compressed  liquids.  This  layer  is,  moreover,  of  different 
composition  from  the  crystalline  nucleus,  and  on  this  account  increased 
dispersity  of  the  crystals  is  accompanied  by  increased  hydration.  The 
water  contained  in  gelatinous  precipitates,  which  owes  its  origin  to  the 
excessive  development  of  the  surface  layers,  is  only  very  loosely  com- 
bined, as  has  been  shown  by  the  experiments  of  van  Bemmelen,  and 
this  observation  is  consistent  with  the  author's  views  of  the  origin  of 
this  water  of  hydration.  H.  M.  D, 

Certain  Arbitrary  Distinctions  which  are  made  in  Theoretical 
Chemistry.  Giovanni  Malfitano  {Gedenkhoek  aangeboden  aan  J.  M. 
van  Bemmelen,  1910,  368 — 379). — The  author  maintains  that  the 
grounds  on  which  a  distinction  is  drawn  between  chemical  compounds 
and  solutions  are  more  or  less  arbitrary.  It  is  also  claimed  that  the 
grounds  for  differentiating  between  adsorption  and  chemical  combina- 
tion are  insufficient.  H.  M.  D. 

The  Electrolytic  Dissociation  Theory.  Niels  Bjerrum  {1th 
Intern.  Congr.  Appl.  Chem.,  1909,  Sect.  X.,  58 — 60). — It  is  suggested 
that  when  the  colour  of  a  solution  changes  with  dilution,  the  cause  is 
combination  of  the  ions.  The  decrease  in  molecular  conductivity  with 
increasing  concentration  is  due  to  retardation  of  the  movement  of 
the  ions.  The  anomalies  of  strong  electrolytes  are  attributed  to 
electrolytic  friction.  C.  H.  D. 

Chemistry  of  Colloids.  Eduard  Jordis  {Gedenkhoek  aangeboden 
aan  J.  M.  van  Bemmelen,  1910,  214 — 225). — In  support  of  the  author's 
view  that  the  hydrosol  and  hydrogel  forms  of  various  substances  are 
characterised  by  the  presence  of  more  or  less  definite  quantities  of 
electrolytes,  experiments  are  described  in  which  the  conditions  necessary 
for  the  production  of  the  hydrosols  of  ferric  and  aluminium  hydroxides 
and  of  silicic  acid  from  the  precipitated  substances  have  been 
determined.  H.  M.  D. 

Colloids  and  Permanent  Chemical  Modifications.  Pierre 
DuHEM  {Gedenkhoek  aangeboden  aan  J.  M.  van  BeTnmelen,  1910, 1 — 6). — 
A  comparison  is  made  between  the  changes  in  the  properties  of  colloidal 
substances  which  accompany  the  absorption  or  emission  of  water- vapour 
and  changes  which  have  been  found  to  occur  in  amorphous  carbon 
when   its  tendency  to  undergo  oxidation  is  measured  at  successive 
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time   intervals,  between   which   the   carbon    is    subjected   to    a   slow 
variation  of  temperature. 

In  the  author's  opinion,  the  introduction  of  terms,  which  take 
account  of  the  action  of  capillary  forces,  into  the  thermodynamical 
equations  which  express  the  conditions  of  equilibrium  in  hetero- 
geneous systems  cannot  give  a  satisfactory  account  of  the  behaviour  of 
colloidal  substances  (solutions).  H.  M.  D. 

Electrolytic  Colloids.  William  B.  Hardy  [Gedenkhoek  aangehoden 
aan  J.  M.  van  Bemmelen,  1910,  180 — 193). — Colloidal  solutions  may  be 
considered  as  special  cases  of  molecular  solution,  in  which  there  is  a 
wide  departure  from  thermodynamic  reversibility  in  consequence 
of  the  operation  of  a  large  internal  frictional  constraint  which  owes 
its  origin  to  the  limited  mobility  of  one  of  the  constituents.  Electro- 
lytic colloids  are  those  in  which  the  relatively  immobile  constituent 
of  the  colloidal  solution  is  an  ion.  Such  colloids  will  exhibit 
electrolytic  phenomena  at  internal  surfaces. 

These  electrolytic  phenomena  are  considered  from  the  point  of  view 
of  Nernst's  solution  tension  theory  and  the  observations  of  Burton 
relative  to  the  charges  of  colloidal  metals  produced  by  cathodic 
disintegration.  Whereas,  according  to  Nernst's  theory,  these  colloidal 
particles  should  be  negatively  charged,  it  has  been  found  that  the 
non- noble  metals  are  positively,  and  the  noble  metals  negatively, 
charged. 

This  can  be  explained  by  assuming  that  the  non-noble  metals  react 
with  water  to  form  a  film  of  hydroxide  which  ionises,  hydroxyl  ions 
passing  into  the  water  and  leaving  the  metal  positively  charged.  The 
noble  metals,  on  the  other  hand,  form  hydrides  which  ionise,  and  the 
particles  are  left  negatively  charged.  This  is  supported  by  the  fact 
that  the  noble  metals  do  not  yield  colloidal  solutions  in  methyl  or 
ethyl  alcohol,  whereas  the  non-noble  metals  behave  as  in  water.  In 
ethyl  malonate,  on  the  other  hand,  the  behaviour  of  the  two  groups  is 
exactly  reversed. 

This  view  is  developed  in  detail  and  applied  to  other  substances 
which  give  rise  to  colloidal  solutions.  H.  M.  D. 

Simultaneous  Coagulation  of  Two  Colloids.  F.  W.  Tikbackx 
{Zeitsch.  Ghem.  Ind.  Kolloide,  1911,  8,  198— 201).— The  coagulation  of 
solutions  containing  gelatin  and  gum  arable  on  the  addition  of  acids 
leads  to  the  separation  of  both  colloids.  Experiments  showing  the 
influence  of  different  amounts  of  hydrochloric,  sulphuric,  acetic,  and 
citric  acids,  of  the  relative  proportions  of  the  colloids  and  of  the 
absolute  concentration  are  described.  The  phenomena  observed  on 
addition  of  salts  are  very  similar.  H.  M.  D. 

Some  Reactions  in  Gels.  Emil  Hatsghek  {J.  Soc.  Ghem.  Ind., 
1911,  30,  256— 258).— The  formation  of  a  number  of  insoluble 
precipitates  from  solutions  containing  gelatin  has  been  studied, 
stratified  layers  being  obtained.  The  micro-crystalline  precipitates 
composing  these  layers  have  been  photographed.  Spherulitic  forms 
are   obtained    in   most   cases,    lead    salts    giving    large    spherulites, 
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especially  from  agar  solutions.  Barium  silicofluoride  yields  remark- 
ably perfect  and  transparent,  although  smaller,  spherulites.  The 
only  compound  which  was  not  found  to  assume  this  form  is  lead 
ferrocyanide,  which  forms  long  crystallites,  terminating  in 
rhombohedra.  C.  H.  D. 

The  Theory  of  Swelling.  Karl  Spied  {Gedenkboek  aangeboden 
aan  J.  M.  van  Bemmelen,  1910,  261 — 266). — Experiments  are  described 
which  indicate  that  the  swelling  or  contraction  of  plates  of  solidified 
gelatin  or  agar  jelly  is  to  some  extent  determined  by  forces  acting  at  the 
surface  of  the  jelly  which  tend  to  contract  it. 

Both  the  swelling  and  contraction  which  occur  when  the  jelly 
is  immersed  in  certain  solutions  are  dependent  on  the  original  gelatin 
or  agar  content  of  the  solidified  jelly.  Isosmotic  solutions  of  sodium 
and  calcium  chlorides  are  found  to  give  rise  to  swelling  or  contraction 
effects  of  different  magnitudes.  The  importance  of  the  phenomena  in 
connexion  with  changes  in  plant  and  animal  cells  is  referred  to. 

H.  M.  D. 

"  Pyrosols."  Colloidal  Phenomena  in  Molten  Solids.  Bichard 
LoRENZ  {Gedenkboek  aangeboden  aan  J.  M.  van  Bemmelen,  1910, 
395 — 398). — The  coloured  turbid  liquids  which  are  obtained  when 
metals  aie  heated  in  contact  with  their  fused  salts  are  supposed  to 
represent  colloidal  solutions  of  the  metal,  and  for  these  the  name 
"  pyrosol "  is  suggested.  H.  M.  D. 

Separation  on  the  Appearance  of  a  Solid  Phase.  Andreas 
Smits  (Gedenkboek  aangeboden  aan  J.  M.  van  Bemmelen,  19 10,  434 — 440). 
— A  theoretical  paper  on  the  equilibrium  with  solid  phases. 

A.  J.  W. 

Heterogeneous  Equilibrium  in  Dissociating  Compounds. 
III.  F.  E.  (J.  ScHEFFER  {Zeitsch.  physikal.  Chem.,  1911,  76,  161—173). 
— The  three-phase  equilibrium  in  the  system  NHg-HgS  has  been 
redetermined  by  a  more  accurate  method  ;  the  results  correspond  very 
closely  with  those  previously  obtained  (Abstr.,  1910,  ii,  278).  On  the 
basis  of  these  results  the  properties  of  the  system  at  relatively  low 
temperatures  (about  30°)  are  more  accurately  stated.  The  work  of 
Briner  (compare  Abstr.,  1909,  ii,  124)  is  adversely  criticised  in  some 
respects.  G.  S. 

Equilibria  in  the  System  Sulphuric  Acid,  Ammonia,  and 
Water  at  30°.  G.  0.  A.  van  Dorp  {Ghem.  Weekblad,  1911,  8, 
269 — 273). — An  application  of  Schreinemakers's  graphic  method,  with 
special  reference  to  the  possibility  of  the  formation  of  primary 
ammonium  sulphate  in  the  manufacture  of  ammonium  sulphate. 

A.  J.  W. 

Equilibrium  between  Sodium  Carbonate,  Sodium  Hydrogen 
Carbonate,  and  Water.  II.  Herbert  N.  McCoy  and  Charles 
D.  Test  {J.  Anier.  Chem.  Sac,  1911,  33,  473— 476).— In  an  earlier 
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paper  (McCoy,  Abstr.,  1903,  ii,  413)  an  account  was  given  of  a  study 
of  the  equilibrium  between  sodium  carbonates,  carbon  dioxide,  and 
water  in  solutions  of  NjXQ-  to  iV-concentration.  The  work  has  now 
been  extended  to  solutions  in  equilibrium  with  solid  phases  at  25°. 
Sodium  hydrogen  carbonate  (40  grams)  and  water  (about  200  c.c.) 
were  rotated  in  a  thermostat  until  equilibrium  was  reached.  About 
15  grams  of  sodium  carbonate  decahydrate  were  then  added  to  the 
mixture  of  saturated  solution  and  sodium  hydrogen  carbonate,  and  the 
mixture  was  again  rotated  until  a  new  state  of  equilibrium  was 
attained.  The  results  obtained  by  continuing  this  method  are 
plotted  as  a  curve  in  which  the  ordinates  represent  the  number 
of  grams  of  sodium  per  c.c.  of  solution,  and  the  abscissse  the  percent- 
ages of  total  sodium  in  the  solution  in  the  form  of  sodium  hydrogen 
carbonate. 

At  the  point  at  which  12*9%  of  the  sodium  is  in  solution  as  sodium 
hydrogen  carbonate  and  87'1%  as  sodium  carbonate,  a  new  solid 
phase,  ISra2C03,NaHC03,2H20,  appears  in  the  form  of  long  needles. 
Between  this  point  and  that  at  which  5*92%  of  the  sodium  is  present 
as  sodium  hydrogen  carbonate,  only  this  one  solid  phase  exists,  but  at 
the  latter  point  another  solid  phase,  Na2CO3,10H2O,   appears. 

E.  G. 

Equilibrium  between  Alkali- Earth  Carbonates,  Carbon 
Dioxide,  and  Water.  Herbert  N.  McCoy  and  Herbert  J.  Smith 
{J.  Amer.  Chem.  Soc,  1911,  33,  468— 473).— This  investigation  was 
undertaken  in  view  of  the  fact  that  pi'evious  workers  had  not  used 
modern  methods  and  had  not  made  measurements  at  higher  pressures 
than  6  atmospheres. 

Experiments  have  now  been  made  with  calcium  carbonate  with 
pressures  of  carbon  dioxide  between  0*06  and  25  atmospheres.  It  has 
been  found  that  the  maximum  solubility  of  the  calcium  salt  is  0'485 
normal  molecular,  and  corresponds  with  a  pressure  of  about  15 
atmospheres.  The  solubility  of  calcium  hydrogen  carbonate  is  thus 
equal  to  4-2  grams  per  litre  at  25°.  The  mean  value  of  the 
equilibrium  constant  k  at  pressures  less  than  15  atmospheres  was 
0-0234.     The  solubility  product  Ca  x  CO3  =  9-3  x  1 0-^. 

In  the  case  of  strontium  carbonate,  experiments  have  been  made 
at  pressures   between   0*05    and    1"1   atmospheres.     The  equilibrium 
constant  A;=  1*29  x  10-^,  and  the  solubility  product, 
SrxCOg^:  1-567x10-9. 

Experiments  have  also  been  made  with  barium  carbonate  at 
pressures  between  0-2  and  30  atmospheres.  A  maximum  solubility, 
0-028,  is  reached  at  a  carbon  dioxide  pressure  of  about  22  atmospheres. 
The  solubility  of  barium  hydrogen  carbonate  is  7 "3  grams  per  litre  at 
25°.  The  equilibrium  constant  A;  =  2*24  x  10"-,  and  the  solubility 
product,  Ba  x  CO3  =  8  1  x  10-^.  E.  G. 

The  Ternary  System  Potassium  Sulphate,  Copper 
Sulphate,  and  Water  below  50°.  P.  A.  Meerburq  {Gedenkboek 
aangehoden  aanJ.  M.  van  Bemmelen,  1910,  356 — 360.  Compare  Trevor, 
Abstr.,    1891,  973). — A  criticism  of  Trevor's  work  on  solutions  of 
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potassium  sulphate  and  copper  sulphate.  The  author  employs 
Schreinemakers's  graphic  method,  and  disputes  Trevor's  statement 
that  his  solid  phases  were  pure  salts  and  not  mixtures,        A.  J,  W. 

Equilibria  in  the  System  Water-Ammonium  Chloride-Lead 
Chloride,  J.  N,  Bikjnsted  {7th  Intern.  Congr.  Appl.  Chem.,  1909,  Sect. 
X.,  1 10 — 1 11). — The  solubility  of  lead  chloride  insolutionsof  ammonium 
chloride  has  been  examined  at  22°,  The  solubility  curves  of  lead 
chloride  and  of  the  double  salt  2PbO]2,NH4Cl  intersect  at  a  con- 
centration of  0*52^-ammonium  chloride,  at  which  point  both  solid 
salts  are  in  equilibrium  with  the  solution,  .  0.  H,  D. 

Equilibria  in  the  System  Sodium  Chloride,  Sodium 
Sulphate,  Cupric  Chloride,  Cupric  Sulphate,  and  Water  at  25°. 
FliANS  A.  H.  ScHKEiNEMAKERS  and  (Miss)  W.  C,  DE  Baat  (Gedenkboek 
aangeboden  aan  J.  M.  van  Bemmelea,  1910,  361 — 367), — An  applica- 
tion of  Schreinemakers's  graphic  method.  At  25°  the  solid  phases 
of  the  quaternary  system  are:  NaCl,Na2S04 ;  Na.,SO4,10H2O ; 
CuS04,5H20  ;  Na2Cu(SOj2,2H20,  and  CuCl2,2H20,         "  A,  J,  W. 

Nature  of  Disperse  Systems.  P.  P,  von  Weimarn  {ZeitscJu 
phyaikal.  CJtem.,  1911,  76,  212 — 230), — A  theoretical  paper.  In  the 
systems  liquid-solid  and  liquid-liquid  there  are  three  types  of  disperse 
systems,  the  first  being  characterised  by  the  gradual  diminution  and 
the  second  by  the  progressive  increase  in  the  degree  of  dispersion  of 
the  disperse  phase.  The  third  type  occurs  near  the  noint  of  transition 
of  the  one-phase  to  a  two-phase  system ;  for  example,  in  disperse 
systems  near  the  critical  point.  The  different  types  are  discussed  in 
detail,  G.  S. 

The  Composition  of  Euteotic  Mixtures,  Cecil  H,  Desch 
{Trans'.  Faraday  Soc,  191 1,  6,  160 — 166), — The  methods  of  predicting 
the  position  of  the  eutectic  point  in  binary  systems  are  discussed,  and 
the  rules  proposed  by  Flawitzky  (Abstr.,  1906,  ii,  152)  and  Gorboffi 
(Abstr.,  1910, ,ii,  111)  are  tested  by  application  to  a  large  number  of 
binary  mixtures,  being  found  to  have  only  a  limited  validity, 

C.  H,  D, 

Temperature-coefflcient  of  Chemical  Reaction  Velocities, 
V.  Reaction  Path  and  Nascent  State.  The  Upper  Limit  of 
Chemical  Reaction- Velocity  and  the  Temperatures  at  -which  it 
is  Reached.  Max  Trautz  (Zeitsch.  physikal.  Chem.,  1911,  76, 
129 — 144), — A  further  theoretical  discussion  of  the  temperature- 
coefficient  of  chemical  reaction  velocities  on  the  lines  of  the  author's 
recent  communications  (compare  Abstr.,  1910,  ii,  24,  114,  1051),  The 
formula  already  referred  to  leads  to  the  conception  of  an  upper  limit 
for  the  speed  of  reactions  and  the  temperatures  at  which  they  are 
attained.  From  the  available  thermal  data,  and  making  use  of  Nernst's 
theorem,  it  is  calculated  that  the  temperature  of  maximum  velocity 
for  the  thermal  decomposition  of  nitric  oxide  is  5468°  abs.,  and  the 
time  taken  for  the  decomposition  of  99"9%  of  the  gas  is  0*66  second 
when  the  initial  pressure  is  one  atmosphere.  On  the  same  lines  the 
rate  of  combination  of  nitric  oxide  and  oxygen  has  been  calculated 
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at  a  readily  attainable  temperature.  This  reaction  is  now  being 
investigated  by  Bodenstein,  and  it  will  be  possible  to  test  the  formula 
when  the  experimental  data  are  available.  G.  S. 

The  Hypohalogenous  Acids  and  the  Hypohalogenites.  III. 
Influence  of  Electrolytes  on  the  Velocity  of  the  Hypoiodite 
Reaction.  Anton  Skbabal  {Monatsh.,  1911,  32,  167 — 184). — In 
continuation  of  the  author's  investigations  on  the  kinetics  of  the 
decomposition  of  hypoiodites  (Abstr.,  1907,  ii,  448),  the  influence  of 
electrolytes  on  the  velocity  of  reaction  has  been  studied.  Electrolytes 
accelerate  the  reaction,  but  their  influence  is  much  less  than  in  the 
analogous  hypobromite  reaction  (Abstr.,  1909,  ii,  224).  The  acceleration 
is  not  a  simple  function  of  the  electrolyte  concentration  \_E'\,  but  a 
complex  function  of  [E\  [OH'],  and  [I'], 

With  large  concentrations  of  iodide  ions  and  small  concentrations 
of  hydroxide  ions,  the  course  of  the  reaction  is  best  represented  by  the 
equation  :  -  d[lOYL]ldt  =  Z[I0H]2[I']/[0H'],  whereas  with  small  con- 
centrations of  iodide  ions  and  large  concentrations  of  hydroxide  ions 
the  equation  which  best  represents  the  reaction  is :  —  (Z[IOH]/ci!i  = 
A'''[IOHp{[r]+e[-£^]}/[OH'] ;  e  is  only  approximately  constant,  its 
value  being  of  the  order  O'Ol.  The  second  equation  best  represents 
the  course  of  reaction  under  the  most  varying  conditions. 

The  temperature  quotient  (for  10°)  of  the  reaction  is  2*1. 

If  the  concentrations  are  expressed  in  gram-formula-weights  per 
litre,  the  time  in  minutes,  and  the  temperature  in  absolute  degrees,  the 
velocity  of  the  formation  of  iodate  according  to  the  equation : 
3I0H -f  30H' =  21' -H IO3' +  SHgO,  at  temperatures  in  the  neighbour- 
hood of  room  temperature,  is  expressed  by  the  equation  : 

-d[lOK\ldt  =  2-2  X  10-8  X  1000322r||-i']  +  0.01[^}[IOH]2/[OH']. 

By  means  of  this  equation  the  velocity  of  formation  of .  iodate 
from  alkali  hydroxide  and  iodine,  or  from  alkali  hydroxide,  iodine,  and 
potassium  iodide  solutions,  can  be  accurately  calculated  for  all  attain- 
able concentrations.  T.  S.  P. 

The  Hypohalogenous  Acids  and  the  Hypohalogenites. 
IV.  The  Influence  of  Electrolytes  on  the  Velocity  of  the 
Hypobromite  Reaction.  Anton  Skkabal  (Monaish.,  1911,  32, 
185 — 196). — The  equation  previously  put  forward  (Abstr.,  1909,  ii, 
224)  to  represent  the  velocity  of  formation  of  bromate  from  hypo- 
bromite, namely,  -  d[BvOH]/dt  =  K'[BrORf{[Bv']  +  e[E]}/[OR'],  has 
been  further  tested.  The  value  of  e  is  found  to  be  0*5,  but  it  can  be  taken 
as  constant  only  as  a  first  approximation,  since  its  value  depends  on  the 
conditions  of  experiment.  When  the  ratio  [OH']  :  [Br']  is  very  great, 
e  becomes  greater  than  1. 

The  temperature  quotient  of  the  hypobromite  reaction  is  1"7. 

If  the  concentrations  are  expressed  in  gram-formula-weights  per 
litre,  the  time  in  minutes,  and  the  temperatures  in  absolute  degrees, 
the  velocity  of  the  formation  of  bromate  according  to  the  equation  : 
3BrOH  +  30H'  =  2  Br'  -t-  BrO/  +  SU^,  at  temperatures  in  the  neighbour- 
hood of  room  temperature,  is  expressed  by  the  equation  :  —  d[H.OBrydt 
=  -Z-l  X  10-11  X  10002350T{[-Br']-|-0-5[^]}[HOBr]2/[OH'].  Owing  to  the 
inconstancy  and  high  numerical  value  of  e,  this  equation  is  not  valid  for 


GENERAL  AND   PHYSICAL   CHEMISTRY.  ii.   383 

SO  large  a  range  of  concentrations  as  the  corresponding  equation  for 
the  hypoiodite  reaction. 

At  25°,  and  in  solutions  free  from  electrolytes,  the  hypoiodite  reaction 
proceeds  440,000  times  as  fast  as  the  hypobromite  reaction ;  this  ratio 
is  somewhat  smaller  in  the  presence  of  electrolytes.  The  calculated 
ratios  and  those  experimentally  determined  are  in  good  agreement 
with  each  other.  T.  S.  P. 

Rate  of  Reaction  between  Potassium  Dichromate  and 
Iodide  in  the  Presence  of  Hydrochloric  Acid  and  of  Catalysts. 
Giuseppe  Kebnot  and  F.  Pietrafesa  {Rend.  Accad.  Sci.  Fis.  Mat. 
Napoli,  1911,  [iii^],  16,  275— 287).— The  rate  of  reaction  between 
potassium  dichromate,  potassium  iodide,  and  hydrochloric  acid  is  pro- 
portional to  the  concentration  of  each  of  the  reacting  substances. 
Under  corresponding  conditions,  the  speed  of  the  reaction  is  more 
intiuenced  by  the  iodide  than  by  the  dichromate,  and  most  of  all  by 
the  acid.  The  authors  find  by  the  method  of  Noyes  that  the  reaction 
is  of  the  fifth  order. 

Colloidal  platinum  accelerates  the  reaction  proportionally  to  its 
concentration,  but  the  effect  falls  off  as  the  reaction  proceeds. 
Ferrous  sulphate  also  accelerates  the  reaction  to  an  extent  proportional 
to  its  concentration.  The  effect  of  a  mixture  of  colloidal  platinum 
and  ferrous  sulphate  is  rather  greater  than  the  sum  of  the  separate 
effects,  Gr.  S. 

The  Rate  of  Dissolution  of  Metallic  Copper  in  Aqueous 
Ammonia.  Et)CHi  Yamasaki  {1th  Intern.  Congr.  Ajipl.  Chem.,  1909, 
Sect.  X.,  172 — 178). — In  the  preparation  of  Schweizer's  reagent  by  the 
action  of  ammonia  on  copper  in  presence  of  air,  the  velocity  increases 
regularly  from  a  certain  initial  value  to  a  maximum  and  then 
decreases.  The  measurements  are  made  in  a  thermostat  at  24*8°,  the 
partial  pressures  of  ammonia  and  oxygen  being  kept  constant.  The 
copper  plates  used,  which  are  rotated  in  the  solution,  are  weighed  at 
intervals'.  The  initial  velocity  of  dissolution  is  independent  of  the 
concentration  of  the  ammonia.  The  velocity  increases  proportionally 
to  the  concentration  of  copper  already  in  solution,  and  the  maximum 
velocity  is  reached  at  a  concentration  of  copper  which  is  smaller  the 
smaller  the  concentration  of  ammonia.  The  total  concentration  of 
copper  dissolved  in  time  t  may  be  calculated  from  the  equation : 
ln{c  +  kjk)  =  kt/A  +  Inkjk;  k^  is  found  to  be  4-48  x  10"^  and 
k,  2-24  X  10~'.  The  accelerating  action  of  copper  may  be  explained  by 
the  reactions  :  Cu(NH3)a;"  +  Cu-|-2/NH3=  2Cu(NH3)"(a;+2/,/2  and 
2Cu(NH3)-,^^j,,/2  +  («  -  2/)NH3  +  O  +  H^O  =  2Cu(NH3)^'  *  +  2H0'. 

The  first  reaction  proceeds  slowly,  whilst  the  second  is  very  rapid. 
The  acceleration  is  thus  proportional  to  the  concentration  of  the 
complex  Cu(NH3)a.".  When  pure  oxygen  is  used  instead  of  air,  the 
initial  velocity  is  considerably  increased,  whilst  the  acceleration  is 
not  affected,  the  actual  values  found  being  k^  12-86x10"^  and 
k  2'126  X  10~3^  which  is  approximately  in  accordance  with  the  changed 
partial  pressure  of  the  oxygen.  The  addition  of  sodium  hydroxide 
diminishes  the  velocity.  Rise  of  temperature  accelerates  it,  but  k^ 
and  k  are  only  increased  by  15%  by  a  rise  of  10°,  G.  H.  D. 
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Action  of  Bromine  on  Formic  Acid.  Alfked  F.  Joseph 
(Zeitsch.  physikal.  Chem.,  1911,  76,  156 — 160.  Compare  Bogriar, 
Abstr.,  1910,  ii,  282). — The  rate  of  reaction  between  bromine  and 
formic  acid  is  retarded  by  mineral  acids,  as  well  as  by  chlorides  and 
bromides,  but  is  accelerated  by  sodium  sulphate.  The  effect  of  the 
same  substances  on  the  vapour  pressure  of  dissolved  bromine  and  on 
its  solubility  is  parallel  to  that  on  the  rate  of  reaction.  G.  S. 

Catalysis.  Jacob  Boeseken  (Gedenkboek  aatigeboden  aan  J.  M.  van 
Bemmelen,  1910,  386 — 391). — The  author  discusses  the  formation  of 
by-products  in  catalytic  actions,  and  the  relation  between  the  amount 
of  the  catalyst  employed  and  the  velocity  of  the  reaction  induced. 

A.  J.  W. 

Specific  Stereochemical  Behaviour  of  Catalysts.  Leopold 
RosEKTHALEU  {Zeitsch.  physikal.  Chem.,  1911,  76,  255.  Compare 
Abstr.,  1910,  ii,  840;  Fajans,  ibid.,  599). — Polemical.  G.  S. 

Modification  of  the  Mechanism  of  Flame  by  Convergent 
Combustion.  Jean  Meunier  {Compt.  rend.,  1911,  162,  706 — 708. 
Compare  Abstr.,  1910,  ii,  407). — A  description,  illustrated  by  a 
diagram,  of  a  burner  suitable  for  observing  the  flame  of  convergent 
combustion.  An  Auer  burner,  from  which  the  cylinder  has  been 
removed,  carries  a  central  metallic  stem  supported  by  the  wire  gauze. 
The  lower  third  of  this  is  surrounded  by  a  conical  spiral  of  platinum 
wire  terminating  in  a  narrower  platinum  cone.  The  burner  is  lighted 
to  heat  the  platinum,  and  the  gas  momentarily  cut  off  by  compressing 
the  tube.  On  allowing  gas  to  pass  again,  the  platinum  becomes 
incandescent,  and  on  applying  a  light  to  the  upper  part  of  the  central 
stem,  a  flame  of  air  burning  in  coal  gas  appears  at  the  point.  It 
is  protected  from  draughts  by  an  inverted  lamp  cylinder  held  in  a  wire 
support.  W.  0.  W. 

A  Sublimation  Apparatus.  R.  Weight  {C/iem.  Hews,  1911, 
103,  138). — The  apparatus  consists  of  a  narrow  bell-jar,  fitted  with  a 
cork  through  which  passes  the  delivery  tube  of  a  small  glass  retort, 
the  tube  being  cut  off  fairly  short.  The  substance  to  be  sublimed  is 
placed  .in  the  retort,  which  is  then  connected  with  the  bell-jar,  and  the 
whole  inverted  over  a  watch  glass  or  small  porcelain  dish  resting  on  a 
few  thicknesses  of  moist  filter-paper  laid  on  a  tile. 

On  gently  heating  the  retort  bulb,  the  substance  sublimes  into  the 
dish.  Slow  heating  is  necessary,  otherwise  the  substance  may  be 
deposited  on  the  sides  of  the  jar. 

By  placing  the  jar  on  a  ground  glass  plate  and  connecting  with 
a  pump  by  means  of  an  extra  tube  through  the  cork,  sublimations  may 
be  carried  out  in  a  vacuum.  T.  S.  P. 

A  Simple  Constant-Temperature  Bath  for  Use  at  Tempera- 
tures both  Above  and  Below  that  of  the  Room.  J.  Livingston 
R.  Morgan  {J.  Arner.  C/ieni.  Soc,  1911,  33,  344 — 349). — By  means 
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of  the  movement  of  mercury  in  the  regulator,  which  is  immersed  in 
the  bath,  an  electrical  circuit  is  completed.  This  contains  a  small 
relay  which  is  so  arranged  that  the  house  circuit  can  be  either  made  or 
broken  in  a  large  telegraph  sounder.  This  is  so  placed  as  to  act  on 
a  rod,  which  by  means  of  a  suspended  weight  presses  tightly  on  a 
piece  of  rubber  tubing,  through  which  hot  or  cold  water  can  be 
automatically  delivered  to  the  thermostat.  It  is  said  that  any  tem- 
perature between  0"1°  and  90°  can  be  maintained  with  an  accuracy  of 
a  few  hundredths  of  a  degree.  H.  M.  D. 

Crucible  Furnace.  Norman  Roberts  and  F.  Alex.  McDermott 
{J.  Amer.  Chem.  Soc,  1911,33,  507 — 510). — A  small  crucible  furnace  is 
described  which  is  heated  by  gas,  the  flame  entering  at  the  bottom.  It 
consists  of  an  outer  container  and  an  inner  lining  both  made  of  sheet- 
iron,  the  intermediate  space  being  filled  with  a  non-conducting, 
refractory  powder,  such  as  light  magnesia,  kaolin,  or  sifted  ashes. 
The  inner  lining  is  more  durable  if  made  of  clay  or  graphite,  but 
these  materials  are  less  satisfactory  than  sheet-iron,  since  the  latter  can 
be  more  easily  replaced,  is  free  from  risk  of  breakage,  and  is  more 
quickly  heated  than  a  more  massive  lining.  The  crucible  is  supported 
either  by  a  pipe-clay  triangle,  the  wire  exposed  at  the  bends  being 
coated  with  asbestos,  or  by  a  ring  of  graphite,  clay,  or  iron.  The  lid 
consists  of  a  circular  disk  of  sheet-iron  with  a  hole  in  the  middle,  or 
may  be  made  of  asbestos  board  or  clay.  Such  a  furnace  with  both  iron 
and  graphite  linings  has  been  found  capable  of  melting  copper,  brass, 
and  even  cast-iron. 

The  furnace  is  superior  to  those  with  solid  walls  of  clay  or  some 
similar  substance,  since  it  is  lighter,  less  expensive,  better  insulated, 
can  be  more  rapidly  heated,  and  can  be  more  easily  and  cheaply 
repaired.     The  insulating  layer  can  be  made  of  any  desired  thickness. 

E.  G. 

Pulsating  Ultrafiltration.  Heinrich  Bechhold  (Gedenkboek 
aangehoden  ann  J.  M.  van  Bemmelen,  1910,  430 — 433). — In  reference  to 
the  possible  influence  of  the  pulsations  of  the  blood  pressure  on  the 
velocity  of  blood  secretion  processes,  the  author  has  compared  the  rates 
of  filtration  through  a  collodion  membrane  under  continuous  pressure 
and  under  conditions  in  which  the  pressure  was  periodically  removed 
and  allowed  to  act  for  thirty  seconds.  The  results  indicate  that 
filtration  takes  place  more  quickly  under  the  influence  of  the  pulsating 
pressure.  H.  M.  D. 

A  New  Separating  Funnel.  A.  Bolland  {Chem.  Zeit.,  1911, 35, 
373). — To  an  ordinary  spherical-shaped  separating  funnel  is  added  an 
extra  tubulure  in  the  upper  quadrant  of  the  sphere.  Through  this 
tubulure  pass  two  tubes,  fitted  with  stopcocks,  and  so  arranged  that 
the  upper  layer  in  the  funnel  can  be  removed  without  first  running 
out  the  lower  layer.  Time  and  trouble  are  thus  saved  when  a  liquid 
has  to  be  repeatedly  extracted  with  a  lighter  solvent.  T.  S.  P. 

Lecture  Experiment  on  the  Extinction  of  Burning  Light 
Petroleum,  etc.     P.  Kathgen  {Chem.  Zeit.,  1911,  36,  308). — A  wide- 
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necked  bottle  contains  sodium  carbonate  solution  to  which  liquorice 
extract  has  been  added.  A  tube  with  a  thin  bulb,  containing  hydro- 
chloric acid,  passes  through  the  cork.  On  breaking  the  bulb  by 
pushing  down  the  tube,  foam  escapes  from  a  delivery  tube,  and  is 
directed  on  to  the  burning  light  petroleum.  C.  H.  D. 


Inorganic    Chemistry. 


Polymerised  Water  and  Water  of  Crystallisation.  Tempera- 
ture and  Conditions  of  Dehydration.  Water  of  Crystallisation. 
AuGUSTERosENSTiEHL{^MW.AS'oc.c/wm.,1911,[iv],9,281— 283,284— 291, 
291 — 295). — Much  uncertainty  still  exists  as  to  the  exact  degree  of 
polymerisation  of  water,  although  the  balance  of  evidence  seems 
to  be  in  favour  of  water  being  a  ternary  mixture  of  the  molecules 
H2O,  (H20)2,  and  (H20)3  (compare  Abstr.,  1910,  ii,  842).  The  author 
suggests  that  definite  evidence  may  be  obtained  from  an  examination 
of  the  water  of  crystallisation  of  different  salts  and  the  effect  of 
temperature  on  their  dehydration,  the  idea  being  that  the  state  of 
polymerisation  of  the  water  in  solutions  from  which  the  salts  separate 
will  be  reflected  in  the  amount  of  water  of  crystallisation  taken  up  by 
the  salts  and  the  way  in  which  it  is  bound.  Such  an  examination 
shows  that  salts  with  water  of  crystallisation  may  be  divided  into 
three  classes.  The  first  class  contains  salts  of  the  formulse  :  K.HgO  ; 
R,2H20,  and  R.,3H20.  All  the  water  of  crystallisation  in  each  case 
is  lost  in  one  step.  The  second  class  contains  salts  with  3,  6,  9,  12, 
15,  18,  and  24  molecules  of  water  of  crystallisation,  and,  when 
dehydrated,  the  water  of  crystallisation  is  lost  as  3H2O,  or  in  multiples 
of  3H2O.  The  third  class  includes  salts  with  4,  5,  7,  8,  and  10  HgO. 
The  manner  in  which  such  salts  undergo  dehydration  shows  that  each 
salt  contains  two  different  kinds  of  water.  For  example,  CuS04,5H20 
is  CuS04,H20  +  2(H20)2;  MgS04,7H20  is  MgSO^.HgO -H  3(H20)2 ; 
NaaCOgjlOHgO  is  '^a.^QO^,'B.f>  +  ?>{nfi)y  etc. 

The  above  considerations  support  the  idea  that  water  is  a  ternary 
mixture  of  H2O,  (H20)2,  and  (H20)3.  T.  S.  P. 

Oxidation  of  Iodine  by  Hydrogen  Peroxide.  Victor  Auger 
{Compt.  rend.,  1911, 152,  712 — 713). — The  well-known  decomposition  of 
iodides  by  hydrogen  peroxide  in  acid  solution,  whereby  iodine  is 
liberated,  is  followed  by  further  oxidation  to  iodic  acid,  which  is 
produced  in  theoretical  amount  if  precautions  are  taken  to  keep  the 
iodine  in  solution,  for  example,  by  the  addition  of  hydriodic  acid. 
The  reaction  only  takes  place  in  presence  of  hydrochloric  or  hydro- 
bromic  acid,  and  is  represented  by  the  equations:  2HC1  +  H202  = 
2H20-I-C12;  I -H  301  =  1013;  5ICl3-i-9H20Z^3HI03  +  15HCl-hl2. 

W.  O.  W. 
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The  Rectilinear  Diameter  for  Oxygen.  Emile  Mathias  and 
H.  Kamerlingh  Onnes  {Proc.  K.  Ahad.  Wetensch.  Amsterdam,  1911, 13, 
939—956.  Compare  Abstr.,  1910,  ii,  771,  829).— Between  -210° 
and  -  120°  the  mean  density  of  liquid  oxygen  and  its  saturated  vapour 
can  be  represented  very  satisfactorily  by  means  of  the  equation  : 
D  =  0-1608  -  0-002265<.     This  gives  0-4299  for  the  critical  density. 

The  value  of  RTklpk-Vh  for  oxygen  is  3-346,  which  is  smaller  than  the 
values  (3'4  to  3*9)  for  normal  substances  of  higher  critical  temperature. 
Oxygen  approaches  therefore  more  closely  the  value  (2'67)  which  is 
derived  from  van  der  Waals'  equation.  H.  M.  D. 

Separation  of  Oxygen  by  Cold.  James  Swinburne  {Trans. 
Faraday  Soc,  1911,  6,  212 — 224). — A  discussion  of  the  energy 
changes  involved  in  the  production  of  oxygen  by  the  liquefaction 
of  air.  0.  H.  D, 

The  Nature  of  the  Uppermost  Layers  of  the  Atmosphere. 
II.  Alfred  Wegener  {Physikal.  Zeitsch.,  1911,  12,  214 — 222. 
Compare  this  vol.,  ii,  271). — Further  observations  are  cited  which 
afford  information  relative  to  the  constitution  of  the  outer  layers  of  the 
earth's  atmosphere.  In  particular,  the  nature  and  spectrum  of 
the  gases  enclosed  in  meteorites,  the  spectra  of  shooting  stars  and 
of  the  polar  light,  and  the  nature  of  the  zodiacal  light  are  discussed. 

H.  M.  D. 

The  Production  of  Ozone  at  a  Low  Temperature  and  the 
Continuous  Measurement  of  the  Yield.  Andre  Job  {Ith  Intern. 
Congr.  Appl.Chem.,  1909,  Sect.  II.,  143 — 145). — If  the  ozoniser  is  cooled 
by  means  of  solid  carbon  dioxide  and  acetone,  the  proportion  of  ozone  is 
lai-gely  increased.  In  order  to  determine  the  yield  of  ozone  at  any 
moment,  the  oxygen  apparatus  is  provided  with  a  pressure-indicator, 
and  the  escaping  mixture  of  gases  is  caused  to  pass  throiigh  a  capillary 
tube.  The  fall  of  pressure  in  the  manometer  is  due  partly  to  the 
diminution  of  volume  caused  by  ozonisation  and  partly  to  the  changes 
in  viscosity.  The  relation  between  the  relative  fall  of  pressure  and 
the  proportion  of  ozone  having  been  determined  by  analysis,  the  read- 
ing of  the  manometer  suffices.  The  viscosity  of  ozone  is  slightly  less 
than  that  of  oxygen. 

By  this  means,  the  working  of  the  coil  and  the  flow  of  oxygen  are 
readily  adjusted  to  give  the  maximum  yield  of  ozone.  C.  H.  D. 

New  Method  of  Preparing  Ozone  by  Chemical  Means. 
P.  Malaquin  {J.  Pharm.  Ohim.,  1911,  [vii],  3,  329— 335).— A 
mixture  of  20  grams  of  ammonium  persulphate  and  15  grams  of  nitric 
acid  is  placed  in  a  specially  designed  glass  apparatus  consisting  of 
a  bottle,  washing-cylinder,  and  delivery  tube.  Air  is  displaced 
by  carbon  dioxide,  and  the  mixture  in  the  bottle  is  carefully  heated  to 
65 — 75°,  at  which  temperature  the  exothermic  reaction  proceeds 
spontaneously.  The  liberated  gases,  after  being  washed  by  not  too 
concentrated  potassium  or  sodium,  hydraxide  in  the  washing-cylinder, 
are  collected. and  analysed;  they  consist  of  ozone   3 — 4%   (sometimes 
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5%),  nitrogen  4 — 4*5%,  oxygen  94 — 95%,  and  carbon  dioxide  less  than 
1%.  It  is  not  advantageous  to  use  larger  quantities  than  those 
quoted,  or  to  increase  the  proportion  of  nitric  acid.  The  reaction  can- 
not be  represented  by  an  equation.  As  regards  security  and  ease  of 
^manipulation,  the  method  exceeds  all  other  chemical  processes  for  the 
production  of  ozone.  C.  S. 

Ultra-microscopic  Observations.  J.  Amann  {Zeitsch.  Chem. 
Ind.  EoUoide,  1911,  8,  197—198.  Compare  Abstr.,  1910,  ii,  496,  617, 
844). — The  ultra-microscopic  appearance  of  solutions  of  sulphur  in 
carbon  disulphide,  carbon  tetrachloride,  benzene,  amyl  alcohol,  and 
turpentine  oil  is  described.  Corresponding  with  the  conversion  of  soluble 
(SX)  into  insoluble  (Sju,)  sulphur  under  the  influence  of  light,  it  is  found 
that  the  exposure  to  light  causes  considerable  changes  in  the  ultra- 
microscopic  character  of  the  solutions.  The  transition  from  the 
amicroscopic  to  the  micellary  condition  diminishes  in  velocity  as  the 
viscosity  of  the  dispersive  medium  increases.  The  adsorption  of  the 
particles  by  the  glass  walls  of  the  containing  vessel  decreases 
simultaneously. 

Aqueous  solutions  of  the  polysulphides  of  the  alkali  and  alkaline 
earth  metals  behave  similarly.  A  solution  of  sodium  hydrogen  sulphide 
is  also  photosensitive,  but  the  normal  alkali  metal  sulphides  are  not 
influenced  by  light.  H.  M.  D. 

The  Preparation  of  Colloidal  Solutions  of  Sulphur  of 
Different  Degrees  of  Dispersity  by  Fractional  Coagulation. 
SvEN  Ot)KN  (Zeitsch.  Chem.  Ind.  Kolloide,  1911,  8,  186—193).— 
Experiments  on  the  coagulation  of  colloidal  solutions  of  sulphur 
of  different  degrees  of  dispersity  show  that  the  electrolyte  concentra- 
tion which  is  necessary  for  coagulation  increases  as  the  suspended 
phase  becomes  more  highly  disperse.  This  observation  is  made  the 
basis  of  a  method  of  fractional  coagulation  which  has  been  applied  in 
the  preparation  of  colloidal  solutions  of  sulphur  of  different  dispersi- 
ties  from  Wackenrbder's  solution,  sodium  chloride  being  used  as  the 
coagulating  electrolyte.  In  all,  nine  fractions  were  obtained,  and 
the  ultra-microscopic  characters  of  the  corresponding  sols  are  de- 
scribed. The  stability  of  the  sols  towards  sodium  chloride  and 
hydrochloric  acid  has  been  examined,  and  in  both  cases  it  is  found 
that  the  stability  increases  with  the  degree  of  dispersity  of  the 
sol,  the  differences  being  more  marked  in  the  case  where  hydrochloric 
acid  is  added.  H.  M.  D. 

Preparation  of  Pure  Tellurium.  Robert  Schelle  (Ith  Intern. 
Congr.  Appl.  Chem.,  1909,  Sect.  Ill  A,  80— 81).— Crude  tellurium, 
containing  .30 — 70%  Te,  together  with  copper  and  antimony,  is  prepared 
from  Hungarian  silver  ores  by  the  usual  method.  Purification  by 
precipitation  with  sulphurous  acid  is  unsuccessful  on  the  large  scale, 
copper  not  being  completely  removed,  whilst  gold  and  selenium  are 
also  retained. 

If  the  crude  tellurium  is  boiled  with  sodium  sulphide  solution  and 
powdered   sulphur,   and   sodium   sulphite   is  added,   a   greyish-black 
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precipitate  of  pure  tellurium  is  obtained.  Selenium,  arsenic,  tin, 
gold,  and  platinum  are  not  precipita.ted  by  this  method,  whilst 
copper  is  removed  by  the  initial  treatment  with  sodium  sulphide. 

The  process  may  also  be  applied  to  the  estimation  of  tellurium, 
after  fusing  the  ore  with  sodium  carbonate  and  sulphur  or  with 
sodium  thiosulphate. 

The  grey  tellurium  thus  obtained  is  silvery-white  after  fusion.  If 
fused  under  sodium  hydrogen  sulphate  and  cooled  in  carbon  dioxide, 
a  crystalline  star,  resembling  that  of  antimony,  is  observed. 

C.  H.  D. 

The  Relative  Atomic  Weights  of  Nitrogen  and  Sulphur. 
Frank  P.  Burt  and  Fkancis  L.  Usher  {Proc.  Roy.  Soc,  1911,  A,  85, 
82 — 98). — The  decomposition  of  nitrogen  sulphide  into  nitrogen  and 
sulphur  has  been  used  to  determine  the  relative  atomic  weights  of 
nitrogen  and  sulphur.  The  nitrogen  sulphide  was  made  by  passing 
dry  ammonia  into  a  benzene  solution  of  sulphur  chloride,  and  repeated 
extraction  of  the  product  with  pure  dry  benzene  in  a  Soxhlet  apparatus. 
It  was  then  purified  by  sublimation  in  a  vacuum  over  a  roll  of  silver 
gauze  at  100°,  the  product  thus  obtained  consisting  of  large,  orange- 
coloured,  monoclinic  crystals,  which,  when  struck,  or  rapidly  heated  in 
the  air,  detonated  violently;  J)^'^  =  2'24:,  the  density  of  the  unsublimed 
sulphide  being  2  20. 

When  sublimed  in  a  vacuum  over  silver  gauze  heated  at  360°, 
nitrogen  sulphide  is  decomposed,  the  sulphur  combining  with  the 
silver,  but  discrepant  quantitative  results  were  obtained,  possibly 
because  nitrogen  is  occluded  by  silver  sulphide  at  the  moment  of  its 
formation.  A  satisfactory  method  of  decomposition  was  found, 
however,  to  consist  in  passing  the  vapours  of  nitrogen  sulphide  over 
quartz  wool  heated  to  bright  redness  in  a  quartz  tube.  After  allow- 
ing for  various  errors,  such  as  the  diffusion  of  hydrogen  from  the 
flame  into  the  quartz  tube,  the  occlusion  of  air  in  the  quartz  wool,  and 
the  presence  of  gases  absorbable  by  potassium  hydroxide  in  the 
nitrogen,  the  ratio  JV/S  is  found  to  be  0-43687  ±0-000006  (mean  of 
seven  experiments).  Assuming  that  this  ratio  is  correct,  and  that 
14-009  +  0-001  is  the  atomic  weight  of  nitrogen,  the  atomic  weight  of 
sulphur  may  be  taken  as  32*067  ±  0-002.  T.  S.  P. 

Some  Experiments  on  the  Formation  of  Ammonia  from  its 
Elements.  F.  Alex.  McDermott  {X  Amer.  Chem.  Soc,  1911,  33, 
515 — 517). — In  view  of  recent  papers  by  Lipski  (Abstr.,  1909,  ii, 
478)  and  Haber  {Ckem.  Zeit.^  1910,  34,  345)  on  the  direct  synthesis 
of  ammonia  from  its  elements,  an  account  is  given  of  some  qualita- 
tive experiments  on  the  same  subject.  These  consisted  (1)  of  passing 
mixtures  of  hydrogen  and  nitrogen  over  several  catalytic  agents  at 
various  temperatures  and  under  the  ordinary  pressure ;  (2)  of  passing 
mixtures  of  steam  and  nitrogen  at  the  ordinary  pressure  over  iron 
filings,  zinc  dust,  and  sodium  amalgam,  and  (3)  of  passing  electric 
sparks  between  platinum  electrodes  in  a  mixture  of  hydrogen,  nitrogen, 
and   hydrogen   chloride  under  both  ordinary   and    higher   pressures. 
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In  all  cases,  traces  of  ammonia  were  produced,  but  the  yield  was  too 
gmall  to  render  any  of  the  processes  of  practical  value.  E.  G. 

Law  Relating  to  the  Solubility  of  Ammonia  [in  Water]  at 
Different  Temperatures  and  Pressures.  A.  Brichaux  {Bull.  Soc. 
chim.  Belg.,  1911,  25,  145 — 153). — From  a  consideration  of  the 
available  data  for  the  solubility  of  ammonia  in  water,  the  author  finds 
that  the  ammonia  content  of  a  solution  under  given  conditions  is 
determined  by  what  is  called  the  differential  temperature.  This  is 
the  difference  between  the  temperature  of  an  ammoniacal  solution  of 
known  vapour  pressure  and  the  temperature  at  which  pure  water  boils 
at  the  same  pressure.  The  influence  of  the  differential  temperature 
is  such  that  aqueous  ammoniacal  solutions,  saturated  at  different 
pressures  and  temperatures,  will  contain  the  same  amount  of  ammonia 
if  their  differential  temperatures  have  the  same  value. 

From  the  tabulated  data,  this  relationship  appears  to  hold  with 
considerable  accuracy  for  solutions  containing  less  than  about  12%  of 
ammonia.  For  more  concentrated  solutions,  deviations  are  found,  but 
these  are  comparatively  small  for  solutions  of  which  the  vapour 
pressures  are  not  widely  different. 

A  method  is  described  by  means  of  which  the  law  of  differential 
temperatures  can  be  examined  experimentally.  H.  M.  D. 

Reppfesentation  of  the  Vapour  Pressures  of  Aqueous 
Ammoniacal  Solutions,  Edouard  Herzen  {Bull,  Soc.  chim.  Belg., 
1911,  25,  154 — 157.  Compare  preceding  abstract). — For  solutions 
containing  less  than  14%  of  ammonia,  the  connexion  between  the 
differential  temperature,  B,  and  the  concentration,  n,  can  be  expressed 
by^  =  40-191- 18-634  74-65:i  +  ri. 

The  vapour  pressure  at  temperature  t  is  given  by 

=  /233-115  +  l-4467<  +  26-957  ^4-652  +  n^ 
^     \       232-809  +  <+ 18-634  74.652:1:^      /• 

A  diagram  has  been  constructed  in  which  vapour  pressure,  tempera- 
ture, and  percentage  concentration  are  plotted,  on  three  parallel  lines 
separated  from  one  another  by  definite  distances.  These  distances  are 
such  that  if  points  on  any  two  of  these  axes  are  joined  by  a  straight 
line,  the  point  of  intersection  of  this  line  with  the  third  axis  gives 
the  value  of  the  variable  (pressure,  temperature,  or  concentration) 
corresponding  with  this  axis.  H.  M.  D. 

The  Recognition  of  Solid  Arsenic  Hydride.  Hans  Rbckleben 
and  Johannes  Scheiber  {Zeitsch.  anorg.  Chem.,  1911,  70, 255 — 274). — 
There  has  been  hitherto  no  agreement  as  to  the  composition  and 
properties  of  solid  hydrogen  arsenide,  the  products  usually  obtained 
being  indefinite  mixtures  containing  arsenic.  The  formulae  HgAs, 
HgAsg,  and  HAsghave  been  proposed.  It  is  now  shown  that  only  one 
such  compound  exists,  with  the  composition  HAs  or  HgAsg. 

It  is  possible  to  analyse  products  of  this  kind  by  means  of 
ammoniacal  silver  nitrate,  which  oxidises  arsenic  and  its  compounds 
according  to  the  following  equations  :  AS2O3  + 2Ag20  =  As205  +  4Ag  ; 
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As2  +  5Ag20  =  AS2O5  +  lOAg;  2H3AS  +  8Agf>  =  As^Og  +  16Ag  +  SHgO  ; 
H2AS2  +  SAggO  =  AS2O5  +  12Ag  +  HgO.  The  ratio  As  :  Ag  is  therefore 
1  :  5  for  metallic  arsenic,  but  is  less  if  the  arsenic  is  combined  with 
oxygen,  and  greater  if  it  is  combined  with  hydrogen.  The  solution 
is  boiled  out  of  contact  with  air,  and  the  precipitated  silver  is  weighed 
as  such  or  after  conversion  into  chloride. 

[With  K.  Strauss.] — The  yellow  powder  obtained  when  arsenic  is 
sublimed  in  hydrogen  proves  to  be  arsenic,  and  a  hydrogen  compound 
is  not  formed  (compare  Retgers,  Abstr.,  1893,  ii,  570  ;  1894,  ii,  314). 

The  action  of  an  electric  discharge  on  arsenic  trihydride  in  an 
ozoniser  yields  the  solid  compound  AsgHg  with  some  crystalline 
arsenic.  The  decomposition  of  sodium  arsenide  also  yields  the  same 
compound.  The  action  of  arsenic  trihydride  on  solid  alkali  hydroxide, 
followed  by  addition  of  water,  yields  a  mixture  of  arsenic  and  the 
solid  hydride.  The  reaction  has  been  studied  quantitatively,  and  is 
found  to  be :  AsHg  +  3K0H  =  K3A8  +  3Jip ;  2K3 As  +  6H2O  =  AsjHg  + 
6KOH  +  2H2.  A  similar  mixture  of  arsenic  and  the  solid  hydride  is 
obtained  from'  mixtures  of  oxygen,  hydrogen,  and  arsenic  trihydride, 
whilst  the  deposit  obtained  on  cooling  an  arsenic  trihydride  flame 
consists  only  of  arsenic. 

The  solubilities  given  by  Retgers  for  solid  arsenic  hydride  really 
apply  to  yellow  arsenic.  C.  H.  D. 

Formation  of  Graphite.  Wilhelm  Heinisch  {Monatsh.,  1911, 
32,  225 — 239). — After  a  summary  of  what  is  known  as  to  the  formation 
of  graphite,  the  author  gives  an  account  of  the  so-called  "  field-chalk  " 
(Ackerkreide),  which  is  found,  for  example,  at  Neubistritz  on  the 
borders  of  South  Bohemia  and  Lower  Austria.  This  field-chalk  forms 
hard,  dark  grey  masses  of  a  graphitic  nature,  and,  by  appropriate 
treatment,  graphitic  acid  is  obtained  from  it.  Examination  shows 
it  to  consist  mainly  of  portions  of  brick  and  of  earthenware  vessels, 
which  may  be  only  a  few  decades  old,  but  in  any  case  not  more  than 
a  few  centuries  old.  The  graphite  has  probably  been  formed  from 
humus  substances  which  have  penetrated  into  the  porous  material,  and 
then  been  oxidised  by  absorbed  oxygen.  It  is  considered  that  this 
find  shows  that  the  graphite  has  not  been  formed  by  allotropic 
change  from  amorphous  carbon,  but  directly  by  the  degradation  of  the 
carbon  compounds  in  the  humus  under  the  molecular  forces  existent  in 
the  fine  pores  of  the  "  field-chalk."  T.  S.  P. 

Theory  of  the  Formation  of  Graphite  in  Iron  Alloys.  E.  Heyn 
{Zeitsch.  Elehtrochem.,  1911,  17,  182). — Polemical  (compare  Jeriomin, 
this  vol.,  ii,  289).  T.  E. 

Action  of  Water  Vapour  on  Carbon  in  Presence  of  Lime. 
L^o  ViGNON  (Compt.  rend.,  1911,  152,  871 — 874*). — When  steam  is 
passed  over  a  mixture  of  lime  and  carbon  at  600 — 800°,  three 
exothermic  reactions  occur:  C  +  CaO  +  2H20  =  CaC03  +  2H2 ;  2C  + 
CaO  +  2H2O  =  CaOOg  +  GH^ ;  30  +  CaO  +  2H2O  =  CaCOg  +  CgH^. 
In  this  way  water  is  decomposed  more  rapidly  and  at  a  lower  temper- 
ature than  by  carbon  alone.      Carbon  monoxide  is  also  formed  by 

*  and  Bull.  Soc.  chim.,  1911,  [iv],  9,  420—422. 
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interaction  of  methane  and  water.  In  the  experiments  quoted,  the 
proportion  of  methane  varied  from  7 "9 2  to  28-05%,  according  to  the 
amount  and  rate  of  flow  of  the  steam. 

The  bearing  of  these  observations  on  the  question  of  the  formation 
of  natural  petroleum  is  discussed.  W.  O.  W. 

Constancy  of  the  Ratio  of  Helium  to  Argon  in  Natural 
Gaseous  Mixtures.  Explanatory  Hypothesis,  Charles  Moureu 
and  Adolphe  Lepape  {Compt  rend.,  1911,  152,  934 — 937.  Compare 
this  vol.,  ii,  439). — The  method  recently  described  has  been  applied  to 
determine  the  proportion  of  krypton  to  argon  in  gases  from  nineteen 
mineral  springs,  and  one  from  a  volcanic  source.  The  ratio  krypton  : 
argon  was  almost  constant  in  the  samples  examined  (6"1  x  10"^ — 
9*2  X  lO"*^),  and  did  not  differ  much  from  the  same  ratio  for  air 
(5  "2  X  10~^).  Such  constancy  was  to  be  expected  from  inert  gases, 
which  can  only  owe  to  physical  causes  local  differences  in  proportion 
at  different  parts  of  the  solar  system.  The  wide  variations  met  with 
in  the  proportions  of  helium  in  natural  gases  are  accounted  for  by 
inequalities  in  the  distribution  of  radioactive  material  from  which  it 
has  been  produced.  W.  O.  W. 

Temperature  at  -^hich  Alkali  Metals  Attack  Water.  L. 
Hackspill  and  Egbert  Bossuet  {Compt.  rend.,  1911,  152,  874 — 876). 
— The  alkali  metals  were  brought  into  contact  with  ice  in  a  vacuum 
at  —130°,  and  the  containing  vessel  slowly  allowed  to  attain  the 
ordinary  temperature.  Commencement  of  reaction,  detected  by 
alteration  of  the  pressure  through  liberation  of  hydrogen,  was  first 
apparent  at  the  following  temperatures:  caesium,  -116°;  rubidium, 
-108°;  potassium,  -105°;  sodium,  -98°.  It  is  not  possible  to 
determine  whether  the  action  is  due  to  water  in  the  solid  state  or  to 
the  vapour  from  the  ice.  W.  O.  W. 

An  Acid  Potassium  Sulphate.  Willem  Stortenbeker 
(Gedenkboek  aangeboden  aan  J.  M.  van  JBemmelen,  1910,  329 — 332. 
Compare  Abstr.,  1903,  ii,  143). — The  primary  potassium  sulphate 
previously  described  has  the  formula  K2S04,3KHS04,H20.  It 
crystallises  in  the  monoclinic  system  [a  :  6  :c=  1"708  : 1  :  2-748  ;  /8  = 
11,3°59'].  A.  J.  W. 

The  Mother  Liquors  of  Salt  Gardens  (Marais  salants). 
THfeoPHiLE  ScHL(ESiNG  (Compt.  rend.,  1911,  152,  741 — 746). — The 
author  has  established  some  relationships  between  the  density  of  the 
mother  liquor  from  salt  gardens  in  Tunis  and  the  amount  of  salt 
crystallising  out  after  a  given  loss  of  water  by  evaporation.  The 
results  are  chiefly  of  industrial  interest.  W.  0.  W. 

Decomposition  of  Sodium  Chloride.  Alexander  C.  Yournasos 
{7th  Intern.  Congr.  Appl.  Chem.,  1909,  Sect.  II.,  109). — Sodium 
chloride  and  powdered  lead  react  at  a  red  heat  according  to  the 
equation  :  2N'aCl  +  Pb  =  PbCl2  + 2Na.  A  closed  furnace  is  used,  and  at 
the  end  of  the  operation  the  sodium  is  distilled  off  and  either  condensed 
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or  burnt  in  air,  and  the  product  converted  into  hydroxide.     The  lead 
chloride  is  fused  and  electrolysed.  C.  H.  D. 

Formation  of  Double  Salts,  III.  Question  of  Double 
Salt  Formation  between  the  Alkali  Sulphates.  Hauey  W. 
!FooTE  (/.  Amer.  Chem.  Soc,  1911,  33,  463 — 468). — Solutions  contain- 
ing both  sodium  and  potassium  sulphates  yield  homogeneous  crystals. 
Some  investigators  have  claimed  that  these  products  are  double  salts, 
whilst  others  have  asserted  that  they  are  mixed  crystals.  A  study  of 
this  question  has  now  been  made  by  the  solubility  method,  which 
consists  of  shaking  the  salts  with  water  and  determining  the  composi- 
tion of  the  solution  and  residue.  The  results  show  that  a  limited 
series  of  mixed  crystals  is  present,  and  that  a  double  salt  is  not 
formed  (compare  van't  Hoff  and  Barschall,  Abstr.,  1906,  ii,  666). 
The  limiting  values  of  the  series  at  25°  are  about  78*6%  of  sodium 
sulphate  and  73'9%  of  potassium  sulphate. 

A  similar  study  of  mixtures  of  sodium  and  caesium  sulphates  has 
shown  that  in  this  case  neither  double  salts  are  formed  nor  mixed 
crystals  analogous  to  those  of  the  sodium  and  potassium  sulphates, 
but  that  the  crystals  obtained  are  a  mechanical  mixture  of  the 
two  salts.  E.  G. 


Some  New  Compounds  of  Nitrogen  and  Hydrogen  with 
Lithium.  Franz  W.  Dafert  and  R.  Miklauz  {Ber.,  1911,  44, 
809 — 810.  Compare  this  vol.,  ii,  39). — A  reply  to  Ruff  and  Goerges 
(this  vol.,  ii,  280).  The  authors  do  not  agree  with  the  view  that  the 
compounds  LigNH^  and  LigNHg  are  mixtures,  for  the  following 
reasons;    (1)   Lithiumimide    is   easily  decomposed    on    exposure    to 


:Li3N  +  LiNH2, 


at 


sunlight,    according    to    the    equation :    2Li2NH  ■■ 
the   same    time    becoming    coloured   intensely   red    (Mentrel,   Diss., 
Nancy,  1902).      Trilithiumamide  is   not   sensitive    to   sunlight,  and 
therefore  cannot  be  a  mixture  of  lithiumimide  and  lithium  hydride ; 

(2)  the  conversion  of   LigNH^  into  LigNHg  is  a  reversible  process, 
which  cannot  be  accounted  for  by  Ruff  and  Goerges'  explanation,  and 

(3)  analogy  to  tricalciumamide  is  not  in  favour  of  trilithiumamide 
being  a  mixture  of  lithiumamide  and  hydride,  T.  S.  P. 

Ammonium  Sulphate  and  its  Instability.  The  Hydrolytic 
Dissociation  of  Ammonium  Salts,  Watson  Smith  (/,  Soc.  Gkem., 
Ind.,  1911,  30,  253 — 256), — The  statement,  repeated  in  most  text- 
books, .that  ammonium  sulphate  melts  at  140°  is  erroneous.  Powdered 
ammonium  sulphate  loses  ammonia  even  below  100°,  and  at  300° 
is  completely  converted  into  molten  ammonium  hydrogen  sulphate, 
which  melts  at  140°  after  solidification.  It  is  not  possible  to  sublime 
this  salt. 

When  a  solution  of  ammonium  chloride  is  distilled,  the  first  portions 
of  the  distillate  are  alkaline,  but  contain  small  quantities  of  chloride. 
When  the  residue  approaches  the  crystallising  point,  the  distillate 
becomes  acid.  Other  ammonium  salts  behave  similarly.  A  solution 
containing  1  gram-mol,  of  sodium  ammonium  phosphate  per  litre  loses 
31%  of  its  ammonia  at  the  boiling  point,  whilst  a  ^/500-solution  loses 
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79  "4%.  In  separating  lime  and  alumina  by  Rose's  method,  it  is 
necessary  to  use  a  delicate  indicator,  in  order  to  stop  boiling  at  the 
first  appearance  of  acidity  in  the  solution.  Hendrick's  method  for 
the  estimation  of  lime  in  slag  {ibid.,  1909,  28,  775)  is  liable  to 
error  from  the  same  cause.  C.  H.  D. 

Density  of  Ammonium  Sulphate  Solutions.  Hugo  Wiener 
{Zeitsch.  physiol.  Chem.,  1911,  71,  120 — 124). — The  Landolt-Bornstein 
tables  connecting  concentration  and  density  of  ammonium  sulphate 
solutions,  based  largely  on  figures  obtained  by  Schiff  by  interpolation, 
are  incorrect.  The  saturated  solution,  D  1'248,  contains  53*2%  of 
ammonium  sulphate  ;  the  three-quarters  saturated  solution,  D  1"195, 
contains  39'9%;  the  half  saturated  solution,  D  1*138,  contains  26*6%; 
the  one-quarter  saturated  solution,  D  r077,  contains  13"3%,  and  the 
one-eight  saturated  solution,  D  1-039,  contains  6*65%.  E.  F.  A. 

The  Differently-coloured  Forms  of  Silver.  Lijppo-Oramee 
(Gedenkboek  aanyeboden  aan  J.  M.  van  Bermnelen,  1910,  143 — 146). — 
Experiments  are  described  in  support  of  the  view  that  the  differently- 
coloured  forms  of  colloidal  silver  are  due  to  differences  in  the  size  of 
the  colloidal  particles. 

To  separate  portions  of  a  solution  containing  gelatin  and  silver 
nitrate,  varying  quantities  of  a  0'05%  solution  of  colloidal  silver, 
obtained  by  reduction  with  dextrin,  were  added  as  catalyst,  and  this 
was  followed  by  the  addition  of  a  constant  quantity  of  an  alcoholic 
solution  of  quinol.  In  the  absence  of  catalyst,  the  resulting 
colloidal  solution  has  a  bluish-grey  colour,  and,  as  the  quantity  of 
catalyst  increases,  the  colloidal  silver  changes  successively  to  p>ire  blue, 
bluish-violet,  ruby-red,  and  yellowish-brown.  Since  the  size  of  the 
colloidal  particles  must  diminish  as  the  number  of  the  nuclei 
increases,  it  follows  that  these  successive  changes  in  colour  are  due  to 
the  gradual  diminution  in  the  size  of  the  silver  particles.  In  agree- 
ment with  this  view  it  is  found  that  the  addition  of  successive 
quantities  of  silver  nitrate  and  quinol  to  the  yellowish-brown  solution 
brings  about  the  same  series  of  colour  changes.  Insolation  of  the 
gelatin  silver  nitrate  solutions  for  different  time  intervals  previous  to 
addition  of  the  reducing  agent,  gives  rise  to  similar  colour  differences 
in  the  colloidal  solutions  which  are  obtained,  and  this  result  can 
be  readily  interpreted  in  terms  of  the  above  view.  H.  M.  D. 

Replacement  of  Metals  in  Non-aqueous  Liquids  and  the 
Solubility  of  Metals  in  Oleic  Acid.  Charles  Baldwin  Gates 
{J.  Physical  Chem.,  1911,  15,  97 — 146.  Compare  Sammis,  Abstr., 
1906,  ii,  835). — Silver  is  precipitated  by  metallic  copper  from  pyridine 
solutions  of  its  abietate,  citrate,  tartrate,  and  succinate.  -Copper 
can  be  precipitated  from  dehydrated  solutions  of  many  of  its  organic 
salts.  The  amount  of  copper  salt  dissolving  without  decomposition  in 
any  of  the  seventeen  purified  and  dried  organic  solvents  used  never 
exceeded  5% 
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The  conductivity  of  the  nitrobenzene,  carbon  disulphide,  carbon 
tetrachloride,  toluene,  pentane,  ethyl  benzoate,  ethylene  dibromide, 
ether,  pinene,  and  oleic  acid,  was  less  than  2  x  10"^*'  mhos.  Benz- 
aldehyde,  amyl  alcohol,  acetone,  ethyl  alcohol,  pyridine,  acetaldehyde, 
and  acetonitrile  had  conductivities  ranging  from  35  x  10~^to  71  x  10"''^. 
The  conductivities  of  the  copper  solutions  were  of  the  same  order  of 
magnitude,  and  usually  somewhat  higher  than  the  conductivity  of  the 
pure  solvent. 

Copper  may  be  precipitated  by  the  metals  lead,  zinc,  cadmium,  tin, 
bismuth,  antimony,  mercury,  silver,  iron,  nickel,  cobalt,  aluminium, 
magnesium,  sodium,  potassium,  and  calcium,  but  whether  action  will 
occur  in  any  particular  combination  depends  on  the  specific  nature  of 
the  acid  radicle  and  the  solvent,  the  latter  being  the  more  important 
factor. 

In  some  trials,  precipitated  copper  could  be  noticed  within  ten 
minutes,  but  the  experiments  usually  extended  over  several  days.  The 
general  conclusions  were  unaffected  when  specially  puinfied  solvents  of 
less  conductivity  than  the  above  were  used,  and  the  solutions  were 
heated  for  twenty-five  days. 

Undoubted  deposition  of  copper  was  observed  169  times,  and  in  a 
large  number  of  trials  some  interaction  of  less  pronounced  character 
was  indicated.  Often  the  immersed  sheet  of  metal  assumed  a  brassy 
appearance,  supposed  to  be  due  to  formation  of  alloy.  Neglecting  the 
doubtful  cases,  benzaldehyde  appears  to  be  the  most  favourable  solvent 
and  carbon  disulphide  the  least.  Of  the  salts,  copper  camphorate 
reacted  most  frequently  and  hexoate  least.  The  order  of  activity  of 
the  metals  is  cadmium,  lead,  zinc,  bismuth,  magnesium,  cobalt,  tin, 
iron,  aluminium,  silver,  antimony,  and  nickel.  Mercury  should 
probably  be  placed  between  tin  and  iron,  but  owing  to  its  solvent 
properties  the  deposition  of  metallic  copper  was  never  observed 
on  it.  The  order  of  the  metals  is  entirely  different  from  the  electro- 
chemical series.  Many  of  the  experiments  were  duplicated  in  sealed 
tubes  to  exclude  atmospheric  moisture  without  any  difference  in  the 
result. 

Copper  palmitate,  stearate,  and  margarate  melt  without  decomposi- 
tion at  200°,  240°,  and  255°  respectively,  giving  non-conducting 
liquids  which  are  presumably  anhydrous.  Copper  is  immediately 
deposited  from  these  fused  salts  on  lead,  zinc,  tin,  and  bismuth,  more 
slowly  on  cadmium,  antimony,  mercury,  cobalt,  nickel,  magnesium, 
and  sodium,  and  is  not  deposited  on  aluminium,  silver,  platinum,  and 
iron.  The  order  of  the  metals  is  again  anomalous.  In  the  case  of 
fused  inorganic  salts  the  replacement  phenomena  are  in  general 
agreement  with  the  electrochemical  series. 

Oleic  acid  dissolves  many  metals  at  room  temperature  with 
evolution  of  hydrogen,  although  its  conductivity  is  less  than 
2  X  10~^*^  mhos.  In  two  years,  0*1875  gram  of  copper  was  dissolved 
by  3  c.c.  of  oleic  acid. 

Sodium,  potassium,  and  calcium  are  rapidly  dissolved  at  room 
temperature,  and  copper,  zinc,  lead,  and  cadmium  at  100°.  With 
prolonged  heating,  tin,  magnesium,  iron,  bismuth,  and  mercury  are 
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appreciably  dissolved,  whilst  antimony,  nickel,  gold,  platinum,  silver, 
chromium,  aluminium,  and  cobalt  amongst  others  are  unattacked. 

The  solvent  action  of  oleic  acid  on  zinc-tin  alloys  increases  with  the 
zinc  content.  R.  J.  C. 

Decomposition  of  Calcium  Carbide  by  Heat.  Georg  Eklwein, 
C.  Warth,  and  Keinhard  Beutner  (Zeitsch.  El&kLrochein.,  1911,  17, 
177 — 179). — When  calcium  carbide  is  heated,  the  quantity  of  acetylene 
evolved  by  treating  it  with  water  gradually  diminishes.  For  example, 
a  sample  which  contained  63%  of  carbide  after  heating  for  three 
hours  at  500°,  only  contained  36*6%  after  thirty  hours  at  1000°.  The 
substance  becomes  black  during  the  heating,  and  the  decomposition  is 
accelerated  by  the  addition  of  calcium  salts  or  sodium  chloride ; 
calcium  fluoride  is  especially  active,  for  example,  a  mixture  containing 
10%  of  this  salt  gave  no  acetylene  after  three  hours'  heating  at  1260°. 
Notwithstanding  the  decomposition  of  the  carbide,  the  heated 
substances  are  still  able  to  absorb  nitrogen.  The  last-mentioned 
sample,  after  adding  10%  more  calcium  fluoride,  absorbed  12-5% 
of  nitrogen,  and  similar  i^esults  were  obtained  in  other  cases.  The 
heated  material  evolves  no  hydrogen  when  treated  with  water,  and  it 
is  therefore  free  from  calcium.  T.  E. 

Action  of  a  Solution  of  Sodium  Hydroxide  on  Tricalcium 
Phosphate.  William  Oechsner  de  Coninck  {Bull.  Acad.  roy.  Belg., 
1911,  10 — 11). — Calcium  phosphate  is  not  acted  on  by  a  strong 
solution  of  sodium  hydroxide  on  heating  for  eighty-seven ,  hours 
at  97 — 98°.  Some  sodium  silicate  is  dissolved  from  the  glass  of  the 
flask,  and  the  filtrate  from  the  calcium  phosphate  gives  a  slight 
precipitate  of  silicic  acid  on  the  addition  of  ammonium  oxalate. 

There  is  a  tendency  for  the  calcium  phosphate  to  assume  temporarily 
the  colloidal  state.  T.  S.  P. 

Action  of  Sodium  Carbonate  on  Calcium  Carbonate. 
William  Oechsner  de  Coninck  {Bull.  Acad.  roy.  Belg.,  1911,  10). — A 
solution  of  pure  sodium  carbonate  has  no  action  on  pure  precipitated 
calcium  carbonate  (compare  Abstr,,  1910,  ii,  846).  T.  S.  P. 

Gases  Disengaged  from  the  Walls  of  Tubes  of  Glass, 
Porcelain,  and  Silica.  Marcel  Guichard  {Gompt.  rend.,  1911, 
152,  876 — 879). — The  liberation  of  gases  from  the  walls  of  heated 
tubes  was  followed  by  determining  variations  in  pressure  by  means  of 
the  MacLeod  guage.  A  Jena  glass  tube,  area  100  sq.  cm.,  gave  about 
0'05  mg.  of  gas  at  600°.  A  porcelain  tube,  heated  area  1 1 7  sq.  cm.,  gave, 
on  prolonged  heating  at  1170°,  2*1  c.c.  of  gas  at  746  mm.,  composed  of 
0*3  c.c.  COg,  0'3  c.c.  Og,  1*5  c.c.  Ng.  This  appeared  to  come  from 
minute  bubbles  in  the  enamel.  A  silica  tube  at  1040°,  with  an  area  of 
130  sq.  cm.,  gave  2 '45  c.c.  of  gas  containing  equal  volumes  of  carbon 
monoxide  and  hydrogen  with  a  little  carbon  dioxide.  W.  O.  W. 

Monohydrate  of  Barium  Chloride.  Aage  Kirschner  {Zeitsch. 
physikaX.  Gliem.,  1911,  76,  174 — 178). — The  monohydrate  is  prepared 
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by  shaking  barium  chloride  dihydrate  with  99%  methyl  alcohol,  and 
filtering  at  once  through  a  Buchner  funnel  to  remove  the  small  amount 
of  undissolved  salt ;  after  a  few  minutes  the  monohydrate  separates 
from  the  solution  in  colourless,  rhombic  plates.  It  cannot  be  com- 
pletely dried  by  suction,  as  in  these  circumstances  the  dihydrate 
forms,  but  can  be  dried  readily  over  calcium  chloride  in  a  vacuum. 
At  14°,  100  c.c.  of  methyl  alcohol  dissolve  about  2*5  grams  of  the 
monohydrate.  G.  S. 

Cadmium  Sulphate  and  the  Atomic  Weight  of  Cadmium. 
W.  L.  Perdue  and  George  A.  Hulett  (/.  Physical  Chem.,  1911,  15, 
155 — 165). — Purified  cadmium  sulphate  was  obtained  in  hydrated 
crystals  of  the  formula  CdS04,fH20.  To  avoid  included  mother 
liquor,  the  clearest  crystals  were  picked  out  and  rapidly  wiped  with 
thin  rubber  sheet.  The  hydrate  appears  to  be  stable  in  a  dry  atmo- 
sphere. On  heating,  the  water  is  removed,  and  there  is  a  loss  of 
cadmium  sulphate  by  dissociation  (into  SOg-l-CdO,  both  being  volatile). 
The  percentage  of  water  was  found  to  be  18  733  as  the  mean  of  nine 
determinations  by  heating  at  700°  in  a  current  of  air  containing 
sulphur  trioxide  to  prevent  dissociation.  Although  this  value  is  very 
near  the  calculated,  it  was  found  that  there  had  been  a  loss  of  0*011% 
of  cadmium  sulphate,  so  that  dehydration  was  not  complete.  Cadmium 
was  determined  by  the  authors'  electrolytic  method  (compare  this 
vol.,  ii,  433). 

Seven  determinations  gave  the  value  43 "799  as  the  mean  percentage 
of  cadmium  in  the  crystalline  hydrate. 

The  atomic  weight,  Cd  =  112-30  (H  =  1-008),  requires  43-797%, 
whereas  the  value  at  present  in  currency,  namely,  112-40,  requires 
43819%  of  cadmium  in  the  crystalline  hydrate,  R.  J.  C. 

Mercuric  Oxychlorides.  Driot  {Compt.  rend.,  1911,  152, 
958 — 960). — Only  four  oxychlorides  of  mercury  are  stated  to  exist. 
The  product  obtained  by  heating  mercuric  oxide  with  mercuric 
chloride  in  sealed  tubes  has  the  composition  HgCl2,2HgO.  The  four 
salts  are  all  formed  when  mercuric  oxide  is  boiled  with  the  chloride  in 
aqueous  solution  for  eight  hours.  When  the  latter  is  in  05 — 4%  solu- 
tion, the  compound  HgCl2,3HgO  separates  on  cooling,  in  yellow  to 
black  needles.  Solutions  containing  4 — 8%  of  mercuric  chloride  yield 
HgCl2,2HgO  in  small,  black  rhombohedra.  A  30%  solution  yields  a 
mixture  of  the  foregoing,  separable  by  levigation  from  the  pale  yellow 
substance,  2HgCl2,  HgO.  The  compound  HgCl2,HgO  is  prepared  by 
heating  the  oxide  for  six  days  with  a  30%  solution  of  mercuric  chloride 
at  100°.  W.  O.  W. 

Formation  of  Double  Salts.  II.  Double  Caesium  Mercuric 
Chlorides  Forming  from  Acetone.  Harry  W,  Foote  and  F.  L. 
Haigh  {J.  Amer.  Chem.  Soc,  1911,  33,  459— 462).— In  the  earlier 
paper  (Abstr.,  1910,  ii,  505)  it  has  been  shown  that  when  a  double, 
salt  is  formed  containing  the  solvent,  the  latter  is  an  essential  con- 
stituent, and  that  on  substituting  one  solvent  for  another,  an  entirely 
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different  type  of  salt  may  be  produced,  or  the  formation  of  a  double 
salt  may  be  prevented. 

In  the  case  of  double  salts  which  do  not  contain  the  solvent,  it 
would  be  expected  that  the  same  salt  would  be  produced  whatever 
the  solvent  employed.  In  order  to  test  this,  an  investigation  has 
been  made  of  the  five  anhydrous  caesium  mercuric  chlorides  described 
by  Wells  (Abstr.,  1892,  ii,  68)  and  also  studied  by  Foote  (Abstr., 
1903,  ii,  728).  The  solubility  method  was  employed  as  in  previous 
work.  The  results  show  that  the  same  anhydrous  double  salts  are 
produced  when  acetone  is  used  as  the  solvent  as  when  water  is  used. 

E.  G. 

Dimercurammonium  Compounds.  Henri  Gaudechon  (Ann. 
Chim.  Phys.,  1911,  [viii],  22,  145—247.  Compare  Abstr.,  1907,  ii, 
621,  667;  1908,  ii,  85,  188,  383;  1909,  ii,  670;  1910,  ii,  296).— A 
resume  of  work  already  published. 

The  only  compound  of  dimercurammonium  chloride  with  mercuric 
chloride  is  stated  to  be  that  having  the  constitution  2NHg2Cl,HgCl2. 
This  is  formed  when  a  hot  concentrated  solution  of  mercuric  chloride 
is  treated  with  an  equimolecular  amount  of  ammonia,  or  by  the  action 
of  mercuric  chloride  on  the  monohydrate  of  dimercurammonium 
chloride.  It  is  slightly  decomposed  by  water  and  i-eadily  by  potassium 
hydroxide,  but  attempts  to  prepare  the  corresponding  base  in  this  way 
were  not  successful.  Measurement  of  the  heat  of  dissolution  in  aqueous 
potassium  cyanide  confirmed  the  formula  ascribed  to  the  compound. 
Aqueous  ammonia  gives  rise  to  a  mixture  of  JSrHg2C],NH4Cl  and 
NHg^Ol.H^O. 

The  corresponding  bromine  derivative,  2NHg2Br,HgBr2,  has  been 
obtained  as  a  yellow  powder,  converted  by  hot  water  into  the  com- 
pound 4NHg2Br,HgBr2.  The  existence  of  the  hydrate,  NHggBrjHgO, 
is  doubtful.  Unlike  the  chlorine  compound,  it  is  not  formed  by  the 
action  of  the  halogen  hydride  on  the  base,  (NHg2)20,4H20,  the  product 
obtained  in  this  way  being  anhydrous.  When  dimercurammonium 
bromide  is  treated  with  gaseous  ammonia  under  pressure,  it  changes 
into  a  red  compound,  2NHg2Br,NH3,  which  is  much  less  stable  than 
the  corresponding  chlorine  derivative.  When  allowed  to  remain  over 
phosphoric  oxide,  it  loses  ammonia  and  forms  the  compound, 
iNHggBrjNHg.  The  latter  has  a  great  affinity  for  water,  and  on 
exposure  to  the  air  changes  into  a  hydrate,  4NHg2Br,NH3,H20. 

W.  0.  W. 

Alterability  of  Aluminium.  Henei  Le  Chatelier  {Comjit.  rend. 
1911,  152,  650 — 652). — The  spontaneous  crumbling  of  hammered 
aluminium  is  accompanied  by  very  slight  chemical  change.  Micro- 
scopically, an  altered  specimen  shows  a  network  of  minute  fissures, 
giving  the  surface  a  cellular  appearance.  The  paper  is  illustrated 
with  four  microphotographs.  W.  0.  W. 

Thermic  Reactions  in  a  Vacuum.    I.,  II.,  and  III.     Frank  E. 

Weston   and    H.    Hussell    Ellis    {Trans.    Faraday    Soc,    1911,    6, 
144 — 147,  148 — 150,  151 — 154). — Mixtures  of  the  nature  of  thermit 
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have  been  ignited  electrically  in  an  exhausted  vessel .  Mixtures  of 
aluminium  powder  and  sodium  peroxide  ignite  violently  when 
moistened  in  air,  but  only  a  slow  evolution  of  gas  is  observed  in  an 
exhausted  vessel.  The  reduction  of  silica  by  magnesium  in  absence  of 
air  yields  a  mixture  containiug  magnesium,  magnesium  silicides, 
silica,  and  free  silicon.  It  has  not  been  found  possible  to  make  a 
complete  analysis.  C.  H.  D. 

Manganese  Arsenides.  G.  Arrivaut  (Jth  Intern.  Congr.  Appl. 
Chem.,  1909,  Sect.  II.,  100 — 103). — Arsenic  combines  with  manganese 
at  500'^  with  incandescence.  The  arsenide  MugAs,  stable  at  high 
temperatures,  is  grey  and  non-magnetic.  At  700 — 800°,  in  a  current 
of  hydrogen,  the  arsenide  obtained  has  the  composition  MngAs^, 
and  is  highly  magnetic.  The  highest  arsenide,  stable  only  below 
400 — 450°,  has  the  formula  MnAs,  and  is  highly  magnetic.  This 
compound  is  also  obtained  by  the  action  of  arsenic  chloride  on 
manganese,  incandescence  taking  place  at  500°.  C.  H.  D. 

Colloidal  Manganese  Dioxide  and  its  Behaviour  towards 
Hydrogen  Peroxide.  Georg  Bredio  and  A.  Marck  {Gedenkboek 
aaiigehoden  aan  J.  M.  van  Bemmehn,  1910,  342 — 355). — Colloidal 
solutions  of  manganese  dioxide  can  be  conveniently  prepared  by  the 
action  of  hydrogen  peroxide  on  a  neutral  solution  of  potassium 
permanganate.  The  hydrogen  peroxide  solution  should  not  contain 
more  than  3%  and  the  permanganate  solution  not  more  than  16  grams 
per  litre.  The  resulting  brown  solution  is  then  subjected  to  dialysis 
until  the  electric  conductivity  reaches  a  constant  value. 

Colloidal  solutions  prepared  in  this  way  exhibit  large  numbers  of 
ultramicroscopic  particles.  Coagulation  takes  place  on  addition  of 
salts,  although  potassium  permanganate  is  without  efEect.  Acids  also 
bring  about  coagulation,  but  small  quantities  of  alkali  hydroxides 
have  apparently  no  influence  on  the  stability  of  the  solutions.  The 
stability  is  dependent  on  the  conditions  of  preparation,  and  increases 
with  the  dilution  of  the  bydrosol.  In  presence  of  gelatin,  floccu- 
lation  by  neutral  salts  is  not  brought  about  so  readily.  The 
colloidal  particles  move  toward  the  anode  in  an  electric  field. 

Hydrogen  peroxide  is  decomposed  rapidly  by  colloidal  manganese 
dioxide  in  strongly  alkaline  solution,  but  the  rate  of  decomposition 
diminishes  rapidly  with  the  concentration  of  the  alkali.  In  the  absence 
of  free  alkali,  no  catalytic  decomposition  is  observed,  and  the  solution 
obtained  in  these  circumstances  is  quite  colourless. 

In  the  further  investigation  of  the  cause  of  the  disappearance  of  the 
brown  colour,  it  has  been  found  that  freshly  precipitated  manganese 
dioxide  dissolves  to  an  appreciable  extent  in  concentrated  hydrogen 
peroxide  solution  cooled  to  -  20°.  At  the  ordinary  temperature  the 
resulting  solution  evolves  oxygen  very  readily.  It  is  supposed  that  a 
mauganous  salt   of    hydrogen  peroxide    is    present  in  the  colourless 

solution;    this    salt,    Mn<[iii,  is    isomeric   with   manganese   dioxide, 

Mn<g. 

27—2 
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Further  experiments  relate  to  the  kinetics  of  the  catalytic  decom- 
position in  its  dependence  on  the  concentrations  of  the  colloidal 
manganese  dioxide,  the  hydrogen  peroxide,  and  alkali  hydroxide. 
Substances,  such  as  hydrogen  sulphide,  hydroxylamine,  mercuric 
cyanide,  potassium  cyanide,  iodine,  carbon  monoxide,  and  mercuric 
chloride,  which  act  as  "  poisons  "  in  the  decomposition  of  hydrogen 
peroxide  by  colloidal  metals,  exert  no  depressing  influence  on  the 
activity  of  manganese  dioxide.  On  the  other  hand,  disodium  hydrogen 
phosphate  reduces  appreciably  the  rate  of  the  reaction,  and  this  is 
attributed  to  the  formation  of  manganese  phosphates.  In  presence  of 
mercuric  chloride,  the  hydrogen  peroxide  is  more  rapidly  decomposed, 
and  this  is  probably  due  to  the  simultaneous  action  of  the  colloidal 
mercury  which  is  formed  by  reduction  of  the  mercuric  chloride  by  the 
hydrogen  peroxide,  in  which  reaction,  also,  the  colloidal  manganese 
dioxide  acts  as  a  catalj'st.  H.  M.  D. 

The  Thermal  Formation  of  Manganates.  IV.  Otto  Sackub 
{Ber.,  1911,  44,  777—787). — From  the  results  of  previous  investi- 
gations (Abstr.,  1910,  ii,  214,  215)  the  author  had  come  to  the 
conclusion  that  the  compound  formed  when  an  oxide  of  manganese 
is  fused  with  potassium  carbonate  in  a  current  of  air  has  the 
composition  M.nff)-^^^,b'Kcf).  Having  since  found,  however,  that  a 
mixture  of  manganic  oxide  and  potassium  carbonate  evolves  a  small 
amount  of  carbon  dioxide  when  heated  to  a  dark  red  heat  without 
any  manganate  being  formed,  it  was  necessary  to  repeat  the  experi- 
ments, since  the  former  ones  depended  on  the  measurement  of  the 
evolved  carbon  dioxide.  Different  mixtures  of  well  dried  potassium 
carbonate  and  manganic  oxide  were  rapidly  fused  in  a  platinum 
crucible,  and  heated  for  varying  lengths  of  time  in  a  current  of  air, 
the  evolved  carbon  dioxide  being  absorbed  and  weighed ;  the 
contents  of  the  crucible  were  extracted  with  water,  and  the  amounts 
of  manganese  and  active  oxygen  in  the  solution  determined.  The 
results  show  that  there  is  no  very  definite  relation  between  the 
oxygen  absorbed  and  the  amount  of  carbon  dioxide  evolved,  but  they 
point  to  the  formation  of  a  compound  Mn^Ojg.SKgO.  This  compound 
is  supposed  to  be  formed  according  to  the  successive  reactions : 
SMn^Og  -1- 1  OKoCOg  +  110  =  2(Mn^Oi3,5K20)  +  1 OCO^,  and 

2(Mn50i3,5K20)  +  GKgCOg  =  2(Mn50i3,8K20)  +  6CO2. 
The  evidence  in  favour  of  the  formation  of  the  compound 

Mn,Oi3,5K20 
is  obtained  from  the  author's  former  results  {loc.  cit.)  and  from  those 
of  Askenasy  and  Klonowsky  (Abstr.,  1910,  ii,  297),  and  by  further 
experiments  in  which  it  is  shown  that  at  900 — 950°  manganic  oxide 
and  potassium  carbonate  interact  in  an  atmosphere  of  nitrogen 
according  to  the  equation:  19Mn203-t-5K2C03  =  MD50i3,5K20  + 
llMngO^-J-SCOg.     Further  evidence  in  favour  of  the  formula 

Mn,0,3,8K20 
was  obtained  by  analysis  of  a  fusion  (in  air)  from  known  weights  of 
manganic  oxide  and  potassium  carbonate,  the  amount  of  manganese, 
active  oxygen,  and   carbon  dioxide  being  determined.     If  this  com- 
pound is  looked  on  as  an  additive  compound  of  quadri-  and  sexa-valent 
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manganese,   it   may    be  formulated   as   2(Mn02,K20),3(Mn03,2K20), 
that  is,  a  potassium  mangani-manganate. 

Similar  experiments  in  which  potassium  carbonate  was  replaced 
by  sodium  carbonate  point  to  the  formation  of  a  compound 

Mn205,4Na20 
or  (Mn02,21Sra20),(Mn03,2Na20),  an  intermediate  sodium  manganite, 
MnOa.SNajO,  being  formed. 

It  is  noteworthy  that  sodium  and  potassium  carbonates  give  such 
different  results,  and  also  that  such  complex  molecules  are  formed  at 
high  temperatures,  the  usual  tendency  under  such  conditions  being 
for  the  complex  molecules  to  break  down  into  simpler  ones. 

T.  S.  P. 

The  Passivity  of  Metals.  Wladimir  A.  Kistiakowsky  {1th 
Intern.  Congr.  Appl,  Chem.,  1909,  Sect.  X.,  56 — 57). — Dilute  solutions 
of  nitric  acid,  chromic  acid,  or  potassium  permanganate  have  a  periodic 
action  on  iron,  chromium,  and  magnesium,  the  metal  becoming,  under 
certain  conditions,  alternately  active  and  passive  (compare  Abstr., 
1908,  ii,  249).  The  phenomena  are  explained  by  the  formation  of  a 
thin  passive  film  of  oxide,  which  then  becomes  torn.  C.  H.  D. 

The  Corrosion  of  Iron.  A  Historical  Correction.  J.  Newton 
Friend  {Chem.  News.,  1911,  103,  138). — Crum  Brown  is  generally 
referred  to  as  the  originator  of  the  acid  theory  of  the  corrosion  of 
iron,  although  in  his  original  paper  he,  himself,  does  not  make  the 
claim.  Historical  investigation  shows  that  the  formulation  of  the 
theory  was  one  of  gradual  development  up  to  the  time  of  Grace 
Calvert,  and  that  this  investigator  was  the  first  to  give  clear  expres- 
sion to  the  same,  in  a  paper  read  before  the  Manchester  Phil.  Soc, 
Jan.  24th,  1871.  T.  S.  P. 

The  Chemical  Physics  Involved  in  the  Precipitation  of  Free 
Carbon  from  the  Alloys  of  the  Iron-Carbon  System.  William 
H.  Hatfield  {Proc.  Roy.  Soc,  1911,  85,-4, 1 — 13). — Graphite  is  formed 
by  the  decomposition  of  cementite  after  solidification,  and  its  arrange- 
ment depends  on  the  original  structure.  Annealing  carbon  is  a 
mixture  of  finely-divided  iron  and  carbon  occupying  the  position  of  the 
original  cementite.  Silicon  and  manganese  are  not  uniformly  dis- 
tributed through  the  iron,  the  cementite  containing  relatively  more 
manganese  and  less  silicon  than  the  matrix.  In  the  case  of  iron  rich 
in  sulphur,  the  silicon  in  the  cementite  is  abnormally  low.  Silicon 
renders  the  carbide  less  stable,  and  manganese  and  sulphur  more 
stable,  but  at  1050°  even  3%  of  manganese  or  0*45%  of  sulphur  fail 
to  render  the  carbide  stable.  The  separation  of  carbon  in  steel, 
forming  "  black  steel,"  only  occurs  in  steels  containing  free  cementite. 

0.  H.  D. 

Guignet's  Green.  Lothar  Wohler  and  W.  Becker  {Zeitsch. 
angew.  Chem.,  1911,  24,  484 — 487). — Eibner  and  Hue  have  recently 
criticised  {Farhenzeit.,  1910,  15,  2106,  2157,  2213,  2268,  2319)  the 
authors'  views  as  to  the  constiti^tiori  of  Guignet's  Green  (compare 
Abstr.,  1908,  ii,  765). 
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The  authors  maintain  their  thesis  that  the  differences  observed  by 
them  are  simply  due  to  hydration  isomerism.  At  the  same  time  a 
correction  is  made,  in  that  the  densities  of  both  isoraerides  are  now 
found  to  be  2*9,  instead  of  3'3  as  stated  originally.  T.  S.  P. 

The  Electrolytic  Reduction  of  Tungstio  Acid.  Arthur 
Rosenheim  and  R.  Bernhardi-Grisson  {1th  Intern.  Congr.  Appl.  Chem., 
1911,  Sect.  X.,  120— 127).— The  electrolytic  reduction  of  tungstic 
acid  has  hitherto  given  unsatisfactory  results,  on  account  of  the  very 
sparing  solubility  of  tungstic  acid  in  such  acid  solvents  as  do  not, 
like  phosphoric  acid,  form  complexes  with  it. 

Tungstic  acid  dissolves  in  50%  hydrofluoric  acid  to  the  extent"  of 
44-7%  at  25°  and  55-3%  at  50°.  It  dissolves  in  hydrochloric  acid  at 
80°,  hydrogen  chloride  being  passed  into  the  solution  until  100  grams 
contain  068  gram.  Alcoholic  hydrogen  chloride,  saturated  at  75°, 
dissolves  9 '8%.  Alcoholic  solutions  of  hydrogen  bromide  and  iodide 
are  without  solvent  action.  The  alcoholic  hydrogen  chloride  solution 
may  be  diluted  with  fuming  aqueous  hydrochloric  acid  without 
precipitation  taking  place.  Using  a  graphite  anode,  reduction 
only  proceeds  as  far  as  quinquevalent  tungsten  with  a  platinum 
cathode.  If  the  cathode  is  of  mercury  or  lead,  the  extent  of  the 
rediiction  varies  with  the  current  density,  whilst  with  a  zinc  cathode 
reduction  rapidly  proceeds  as  far  as  the  tervalent  stage,  as  determined 
iodometrically.  The  change  of  colour  is  through  blue  and  green  to 
brown.     Metallic  tungsten  is  not  obtained. 

Hydrofluoric  acid  solutions  may  be  electrolysed  in  a  V-tube,  of 
which  the  anode  limb  is  made  of  lead,  and  the  cathode  limb  of 
cardboard  impregnated  with  celluloid.  The  cathode  is  mercury,  and 
the  anode  a  platinum  wire.  Much  ozone  is  liberated.  Reduction 
only  proceeds  as  far  as  the  blue  quinquevalent  compound.  This 
solution  is  very  unstable  in  air,  whilst  the  brown  quadrivalent 
compound  is  stable,  but  gradually  deposits  a  black  decomposition 
product. 

The  original  acid  solution  of  tungstic  acid  yields  crystalline  precipi- 
tates with  pyridine  and  quinoline  hydrochlorides,  having  the  composi- 
tion W02Cl2,C,jNH,,HCl  and  WOgClg.CgNHy.HCl  respectively.  The 
blue  reduced  solutions  yield  a  deep  blue,  crystalline  powder  or  green 
needles,  of  variable  composition,  but  if  reduced  until  green,  the 
precipitate  consists  of  golden-brown,  glistening  needles,  of  the 
composition  Wfi07Cli8,6(C5NH5,HCl).  C.  H.  D. 

The  Constitution  of  the  Metatungstates.  Hippolyte  Copaux 
{Zeitach.  anorg.  Chem.,  1911,70,  297— 300).— The  loss  of  water  by 
barium  metatungstate  on  heating  is  not  consistent  with  the  formula, 

^2  ^^m  0\     '  PJ'opo^^^  ^y  Rosenheim  and  Kohn  (this  vol.,  ii,  116), 

but  accords  with  the  formula  proposed  by  the  author  (Abstr.,  1909, 
ii,  318),  namely,  6M20,3H20,24W03.  The  uncertainty  of  dehydration 
measurements,  however,  makes  other  methods  of  determining  constitu- 
tion preferable,  and  the  isomorphism  with  other  complex  salts  of 
which  the  constitution  is  known  favours  the  second  formula. 

C.  H.  D. 
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The  Formula  of  Uranium  Carbide.  Paul  Lebeau  (Cornpt. 
rend.,  1911,  152,  955 — 958). — Moissan's  formula  for  uranium  carbide, 
U2C3,  is  rejected  owing  to  the  possibility  of  errors  in  the  analytical 
method  adopted.  By  determining  the  amount  of  free  graphite  and  of 
uranium  in  a  specimen  of  the  substance  containing  but  little  uncom- 
bined  carbon,  the  author  has  arrived  at  the  formula  UC2,  which 
brings  it  into  line  with  the  carbides  of  the  rare  earth  metals.  To 
avoid  the  presence  of  hydrocarbons  in  the  graphite,  the  sample 
analysed  was  triturated  under  vaselin,  washed  with  anhydrous  ether, 
and  then  decomposed  by  dilute  nitric  acid.  W.  O.  W. 

Determination  of  the  Molecular  Weight  of  Uranous  Oxide. 
William  Oechsner  de  Coninck  (Compt.  rend.,  1911,  152,  711 — 712). 
— XJranyl  chloride  was  heated  to  dull  redness  in  a  current  of  hydrogen. 
The  mean  of  five  determinations  gave  270*07  as  the  molecular  weight 
of  uranous  oxide,  adopting  238'5  as  the  atomic  weight  of  uranium. 

W.  O.  W. 

The  Hydrates  of  Uranyl  Nitrate.  Paul  Lebeau  {Bull.  Soc. 
chim.,  1911,  [iv],9,  298—300.  Compare  Abstr.,  1909,  ii,  736  ;  1910, 
ii,  1072). — Uranyl  nitrate  trihydrate,  XJ02(N03)2.3H20,  is  obtained  by 
the  dehydration  of  the  hexahydrate  over  concentrated  sulphuric  acid 
at  the  ordirfary  temperature  and  pressure.  The  same  salt  is  obtained 
by  dehydration  in  a  vacuum  with  a  small  quantity  of  calcium  oxide. 

Uranyl  nitrate  dihydrate,  U02(N'03)2,2H20,  is  obtained  by  evapora- 
tion, at  the  ordinary  temperature,  of  an  ethereal  solution  of  uranyl 
nitrate  hexahydrate  which  has  been  dried  with  calcium  nitrate.  It 
is  soluble  in  dry  ether  to  the  extent  of  52-39%  at  7°  and  54-25% 
at  10°.  T.  S.  P. 

Two  New  Compounds  of  Stannous  Chloride  with 
Ammonia.  Ath.  J.  Sofianopoulos  (Compt.  rend.,  1911,  152, 
865 — 867). — The  nature  of  the  compounds  of  stannous  chloride  with 
ammonia  depends  on  the  temperature  at  which  the  two  substances  are 
allowed  to  combine.  When  the  dry  materials  are  cooled  in  a  freezing 
mixture,  a  yellow  powder  is  produced,  having  the  composition 
SnCl2,2NH3.  This  substance  blackens  on  exposure  to  light,  and 
is  decomposed  by  moisture  into  stannous  oxide  and  ammonium 
chloride.  If  ammonia  and  stannous  chloride  react  at  the  ordinary 
temperature,  a  mixture  of  the  foregoing  with  Persoz's  compound, 
SnCl2,NH3,  is  formed  {Ann.  Chim.  Phys.,  1830,  [ii],  44,  315).  The 
latter  is  the  sole  product  at  100°.  At  120—300°  a  third  substance, 
3SnCl2,2NH3,  is  formed.  This  occurs  as  a  brownish-red,  crystalline 
mass,  D^2  3.94^  .showing  strong  double  refraction.  It  is  the  most 
stable  of  the  three  compounds,  but  is  slowly  decomposed  by  water. 

w.  o.  w. 

Preparation  of  Arsenic  Amalgam.  Eenest  Dumesnil  {Compt. 
rend.,  1911,  152,  868— 869).— Ten  grams  of  arsenious  oxide  dissolved 
in  100  grams  of  concentrated  hydrochloric  acid  are  treated  with 
40-65  grams  of  mercuric  chloride  in  700 — 800  grams  of  dilute  hydro- 
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chloric  acid  (1  :  5).  After  filtration,  60  grams  of  sodium  hypophosphite 
are  added,  the  mixture  is  shaken  from  time  to  time,  and  allowed 
to  remain  for  several  hours.  On  heating  to  boiling,  a  black 
precipitate  of  microscopic,  mamellated  crystals  appears.  These 
approximate  in  composition  to  the  formula  HggAsg.  W.  0.  W. 

Thorium  Peroxide.  F.  Calzolari  (Atti  B.  Accad.  Sci.  Torino, 
1911,  46,  195—202.  Compare  Pissarjewski,  Abstr.,  1902,  ii,  565).— 
The  author  has  investigated  the  composition  of  the  hydrated  thorium 
peroxide  which  is  precipitated  when  hydrogen  peroxide  acts  on  solu- 
tions of  thorium  salts.  The  method  adopted  consisted  in  the  estima- 
tion of  the  excess  of  hydrogen  peroxide  and  of  the  liberated  acid  present 
in  an  aliquot  portion  of  the  clear  solution  after  the  precipitate  had 
settled.  The  precipitate  obtained  by  the  action  of  hydrogen  peroxide 
on  thorium  nitrate  contains  for  every  two  atoms  of  thorium,  three 
atoms  of  active  oxygen  and  two  equivalents  of  combined  nitric  acid. 
The  precipitate  which  separates  from  solutions  of  thorium  chloride 
contains  for  every  two  atoms  of  thorium,  three  atoms  of  active  oxygen 
and  one  equivalent  of  hydrogen  chloride.  Fi'om  solutions  of  thorium 
sulphate,  precipitates  are  obtained  which  contain  for  every  two  atoms 
of  thorium,  two  equivalents  of  combined  sulphuric  acid  and  either 
two  or  three  atoms  of  active  oxygen,  according  to  the  conditions.  In 
no  case  do  the  active  oxygen  and  liberated  acid  reach  the  proportions 
given  by  Pissai-jewski. 

When  to  a  dilute  (about  2%)  solution  of  thorium  chloride  an  excess 
of  1%  hydrogen  peroxide  solution  is  added,  no  precipitate  forms,  but 
thorium  peroxide  is  present  in  the  liquid  in  colloidal  form.  The  pure 
colloidal  solution  may  be  prepared  by  dialysis.  It  evolves  oxygen  on 
warming,  but  remains  clear  ;  addition  of  an  electrolyte  (ammonium 
chloride)  causes  precipitation.  R.  V.  S. 

The  Recognition  of  a  Solid  Antimony  Hydride.  Hans 
Recklkben  and  Johannes  Scheiber  {Zeitsch.  anorg.  Ghem.,  1911,  70, 
275 — 281.  Compare  this  vol.,  ii,  390). — Deposits  containing  anti- 
mony and  hydrogen  may  be  analysed  iodometrically,  the  ratio  Sb  :  I 
being  1  :  5  for  antimony,  less  if  an  oxide  is  present,  and  greater  if 
the  antimony  is  combined  with  hydrogen.  No  evidence  has  been 
found  for  the  existence  of  a  solid  antimony  hydride. 

[With  K.  Strauss.] — The  action  of  the  silent  electric  discharge  on 
antimony  trihydride  yields  only  antimony  and  hydrogen,  and  metallic 
antimony  is  obtained  when  alkali  antimonides  are  decomposed.  Ex- 
plosive antimony  does  not  contain  hydrogen,  and  is  free  from  any 
but  traces  of  chlorine  '(compare  Cohen  and  Strengers,  Abstr.,  1905, 
ii,  532).  C.  H.  D. 

The  Action  of  Hydrogen  and  Sodium  Peroxides  on 
Bismuth  Salts.  Josef  Hanus  and  0.  Kallauner  {Zeitsch.  anorg. 
Chem.,  1911,  70,  232 — 239). — Whea  a  solution  of  bismuth  nitrate  is 
precipitated  by  means  of  ammoniacal  hydrogen  peroxide,  a  yellow 
product  is  obtained,  which  sets  free  iodine  from  potassium  iodide,  and 
gives  a  transient  red  coloration  with  manganous  sulphate  and  nitrous 
acid.     If  the  precipitate  is  heated  in  a  tube  connected  with  a  second 
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tube  containing  copper  gauze,  in  a  stream  of  carbon  dioxide,  the 
oxygen  present  as  active  oxygen  and  as  nitrate  is  estimated  by  the 
increase  in  weight  of  the  gauze,  whilst  nitrogen  is  collected  over 
potassium  hydroxide  and  measured. 

None  of  the  preparations  obtained  give  constant  results  on  analysis. 
The  proportion  of  active  oxygen  is  increased  by  greater  alkalinity  of 
the  solution,  higher  temperature,  and  excess  of  the  oxidising  agent. 
The  yellow  product  is  decomposed  by  sulphuric  acid,  liberating  oxygen, 
and  dissolves  slowly  in  cold  nitric  acid.  The  brown  product  obtained 
when  sodium  peroxide  is  used  is  not  decolorised  by  boiling  for  five 
minutes  with  water.  C.  H.  D. 

Some  Definite  Bismuthides.  Alexander  Ch.  Vournasos 
(Compt.  rend.,  1911,  152,  714 — 715.) — The  freezing-point  curves  for 
alloys  of  bismuth  and  sodium  reveal  the  existence  of  sodium 
hismuthide,  BiNag.  This  substance  was  isolated  as  small,  grey 
lamellae  by  adding  bismuth  to  excess  of  sodium  fused  beneath  paraffin, 
the  excess  of  alkali  metal  being  removed  with  liquid  ammonia. 
Potassium  hismuthide,  BiKg,  was  prepared  in  the  same  way ;  the 
reaction  was  strongly  exothermic. 

The  alkali  bismuthides  are  readily  oxidised  on  exposure,  and  burn  in 
air,  forming  red  bismuthates.  They  absorb  hydrogen  at  350°,  and  the 
product,  on  treatment  with  water,  yields  an  unstable  solid,  probably 
bismuth  hydride.  W.  O.  W. 

Definite  Bismuthides.  Paul  Lebeau  {Compt.  rend.,  1911,  152, 
874.  Compare  Abstr.,  1900,  ii,  276). — Sodium  hismuthide  has  already 
been  prepared  by  a  method  simpler  than  that  employed  by  Vournasos 
(preceding  abstract).  W.  0.  W. 

Metallography  of  the  Gold-Tellurium  System,  Maurice 
CosTE  {Compt.  rend.,  1911,  152,  859 — 862). — Microscopic  examination 
of  gold-tellurium  alloys,  as  well  as  determinations  of  the  electromotive 
force  on  solution  in  nitric  acid,  reveal  the  existence  of  a  compound 
AuTeg.  No  other  compound  could  be  recognised,  and  no  evidence 
was  obtained  for  the  existence  of  Margottet's  AugTe  {Thesis,  1873); 
moreover,  a  repetition  of  the  author's  experiments  failed  to  produce 
this  substance.  The  results  are  in  agreement  with  those  of  Pelabon 
(Abstr.,  1909,  ii,  584).  W.  O.  W. 
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Serpentines  of  Krebet-Salatim  (North  Urals).  Louis  Duparc 
and  M.  Wunder  {Compt.  rend.,  1911,  152,  883 — 885). — A  description 
of  a  band  of  serpentinised  rocks  bouoded  on  one  side  by  crystalline 
schists,  on  the  other  by  basic  schists  with  granites  and  gneiss  rich  in 
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epidote.  It  is  rich  in  highly  serpentinised  harzburgites,  represented 
by  olivine^  picotite,  and  enstatite,  the  latter  sometimes  twinned  with 
diopside. 

I,  D  unite;  II,  harzburgite  ;  III,  serpentinised  harzburgite ;  IV, 
fibrous  antigorite  : 

SiOg.  Ti02.  AI2O3.  CrjOg.  FejO.,.  FeO.  MnO.  MgO.  HjO.  Total. 

I.  35-70  0-21  0-75       0-58        4-29  5-38  0-26  43-34  9-35  99-86 

II.  38-00         —  1-33       0-21         3-05  446  023  4192  11-18  100-38 

III.  39-80  0-21  2-11        —          5-47  2*49  050  36-86  12-34  99'78 

IV.  41-30  0-18  2-17       0-59  1-87  4-72  0-37  3717  ir90  10027 

W.  0.  w. 

Allophane,  Halloysite,  and  Montmorillonite  are  Mixtures  of 
Colloidal  Alumina  and  Silica.  H.  Stremme  {Gentr.  Min.,  1911, 
205—211.  Compare  Abstr.,  1908,  ii,  1041).— A  reply  to  Thugutt 
(this  vol.,  ii,  210).  L.  J.  S. 

Veined  Lodes  of  Peridotites  in  New  Caledonia,  Alfred 
Lacroix  {Gompt.  rend.,  1911,  152,  816 — 822). — About  one-third  of 
the  soil  is  composed  of  more  or  less  serpentinised  peridotites,  chiefly 
durites  and  harzburgites  containing  magnesiochromite.  A  description 
is  given  of  the  constituents  of  veins  by  which  the  larger  masses  are 
traversed.  Gabbros  are  represented  by  anorthite  and  diopside,  dis- 
tinguished by  their  large  grains  from  a  new  type,  recalling  beerbachite 
in  structure,  and  for  which  the  name  ouenite  is  proposed.  Chemically 
it  is  related  to  the  ariegites  : 

SiOg.  AI2O3.  CrjOs.  FeO.  MgO.  CuO.  Na^O.  KjO.  H^O.  Total. 
46-81       19-25       0-21       1-85       14'23       16-80        0-57         0-13         1-00         100-85 

Analyses  (by  Boiteau)  of  bronzitite,  norite,  anorthosite,  diallagite, 
hornblendite,  and  three  diorites  are  also  given.  W.  0.  W. 

A  Felspar  Aggregate  from  Nelson  Co.,  Virginia.  William 
M.  Thornton,  jun.  {Amer.  J.  Scl,  1911,  [iv],  31,  218 — 220). — 
Analysis  I  is  of  the  extreme  acidic  phase  of  a  pegmatite  composed 
essentially  of  felspar  and  blue  quartz.  The  felspar  is  light  bluish- 
grey,  D  2-68,  and  under  the  microscope  it  is  seen  to  consist  of  a 
mixture  of  orthoclase  and  plagioclase.  The  proportions  calculated 
from  the  analysis  are  18-96%  orthoclase  and  81*04%  plagioclase 
(AbjoAn^). 

Total 

H2O     H2O  (less  O 

SiOj.  AI2O3.  Fe^Os.FeO.  MgO.  CaO.  NagO.  K2O.(110').(>110*).  TiOj.  P2O5.    F.        S.        for  F). 

I.  59-92  24-23    0-29    0-24    0-23    6-47      503     2-93    0-08      0-28       0-22    0-09      —      trace    100-01* 

II.     0-67     —       2-87    5-04    0-15    12-16      —       ~       0-09      0-11     69-67    9-41    0-70    0-34       100-82t 

*  Also  CO2,  MnO,  traces.  t  Also  CI,  tr.-ice. 

The  pegmatite  is  intersected  by  a  narrow  dyke  of  a  peculiar  type  of 
rock  called  nelsonite  (anal.  II) ;  this  consists  essentially  of  rutile  and 
apatite,  with  accessory  ilmenite,  pyrites,  and  quartz.  L.  J.  S. 

A  Scandium-rich  Orthite  from  Finland  and  its  Alteration. 
Richard  J.  Meyer  {Sitzungsher.  K.Akad.  Wiss.  Berlin,  1911,  379—384). 
— The  mineral  was  found  as  irregular  m^.sses  in  a   felspar   quarry 
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at  Impilaks  on  Lake  Ladoga.  The  fresher  material  is  black  with 
a  pitchy  lustre  (anal.  I.),  but  when  weathered,  it  is  brown  and  friable 
(anal.  II.) : 

CeaOs, 

Si02. -AI2O3.  Fe203.  etc.    Sc2O3.ThO2.FeO.  CaO.  MnO.MgO.K2O.  H2O.  CO2.  TotalSp.gr. 

I.  30-52    12-88    10-01     16-45    0-80    1-.32    6-02  1025  trace    3-80    022     7-34    0-90  100-51     8-20 

II.  23-53    15-21     12-05     16-80    l-QO    1-10      —  4-72  trace    4-39    0-51  14-01     6-90  100-22    2-84 

These  analyses  correspond  with  the  formulae  : 

Unaltered  orthite    6Si02,3R203,4RO,H20. 

Slightly  altered  orthite  (anal.  I)  ...         5Si02,2iR203,3iRO,4H20. 
Much  altered  orthite  (anal.  II)    ...         4Si02,3R203,2RO,8H20. 

The  alteration  of  the  mineral  is  accompanied  by  the  addition  of 
water  and  carbon  dioxide,  the  oxidation  of  the  iron,  and  the  abstraction 
of  calcium  and  some  silica.  Wiikite,  also  from  Impilaks,  is  the  only 
other  mineral  in  which  so  large  an  amount  of  scandium  has  been 
found.  The  occurrence  of  this  element  in  a  mineral  of  the  cerium 
earths,  rather  than  in  one  of  the  yttrium  earths,  is  of  interest. 

L,  J.  S. 

Ilmenite  from  Brazil.  L.  Azema  [Bull.  Soc.  fran^.  Min.,  1911, 
34,  29 — 32). — The  material,  from  Pelotas,  Rio  Grande  do  Sul,  consists 
of  rounded  grains,  2  cm.  in  diameter,  with  a  yellow  weathered 
exterior  :  inside,  these  show  a  conchoidal  fracture  with  iron-black 
colour  and  semi-metallic  lustre.     Analysis  gave  : 


Si02. 

TiOa. 

FeO. 

MnO. 

CaO. 

MgO. 

FeaOj. 

Total. 

Sp.  gr 

5 -30 

48-88 

25-44 

2-60 

2-38 

6-26 

8-94 

99-80 

4-44 

Deducting  16*74%  of  sphene  present  in  the  weathered  crust,  these 
results  give  the  formula  (Fe,Mn,Mg)0,Ti02,Fe203.  L.  J.  S. 

Meteorite  Studies.  III.  Oliver  C.  Farrington  (Field  Museum 
of  Nat.  Hist.  Chicago,  Geol.  Ser.,  1910,  3,  165— 193).— Zeig-^fon 
Meteorite. — This  stone  was  seen  to  fall  on  January  12th,  1907,  eight 
miles  south  of  Leighton,  in  Colbert  Co.,  Alabama.  It  weighed  877 
grams,  and  the  structure  is  that  of  a  breccia-like  grey  chondrite  (Cgb). 
A  partial  analysis  by  H.  W.  Nichols  gave  : 

SiO2.Al2O3.Cr2O3.NiO.  CoO.  CaO.  Na20.  KjO.     P.       S.       Fe.     NL    Co.   Total.* 

35-69  1-03     0-12    1-04  0-08    1-93    0-95  0*47    0'40  2-11  10-48  1-59  0-21    56-10 

*  The  remaining  44%  is  almost  wholly  FeO  and  MgO  in  approximately  equal 
proportions. 

Quinn  Canyon  Meteorite. — This  large  mass  of  iron,  weighing 
3275  lb  (1450  kg.),  was  found  in  1908  near  the  Quinn  Canyon 
mountains,  Nye  Co.,  Nevada.  The  structure  is  that  of  a  medium 
octahedrite  (Om).     Analysis  by  H.  W.  Nichols  gave  : 

Fe.         Ni.         Co.         Cu.       Au,  Pt,  etc.       S.  P.         Si.        Total. 

91-63      7-33      0-73       trace  nil,  nil.       0-20      0-02      99-91 

An  analysis  of  the  black  crust  on  the  meteorite  shows  it  to  consist 
of  magnetite. 
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Composition  of  Taenite. — Twenty-two  published  analyses  are 
tabulated  ;  these  range  from  Fe^Ni  to  FeNi. 

Times  of  Fall  of  Meteorites. — Three  hundred  and  fifty  recorded  falls 
are  tabulated  according  to  year  (1800 — 1909),  month,  day,  and  hour. 
These  times  differ  considerably  from  the  times  of  meteors,  and  are  not 
noticeably  related  to  any  well-known  star-showers.  The  rate  of 
supply  of  meteorites  to  the  earth  has  been  remarkably  uniform. 

List  of  United  States  Meteorites. — These  are  arranged  according  to 
States.  They  include  65  stones,  11  iron-stones,  and  129  irons,  a  total 
of  205.  of  which  47  have  been  observed  to  fall.  L.  J.  S. 
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The  Amount  of  Metabolism  Produced  by  the  Breathing  of 
Town  and  Country  Air,  and  of  Dry  and  Damp  Air  as  Measured 
by  the  Carbon  Dioxide  Expired.  William  Thomson  {1th  Intern. 
Congr.  Appl.  Ghevi.,  1909,  Sect.  VIII  A,  154— 160).— The  expired 
air,  tested  in  the  case  of  several  individuals,  is  found  to  contain  4%  of 
carbon  dioxide  in  Manchester,  but  an  average  of  5%  in  country 
districts,  and  5'2  to  5*4%  on  high  ground  near  Buxton.  These  results 
are  confirmed  by  experiments  on  a  guinea-pig  and  a  mouse.  Heating 
the  air  before  inhalation  increases  the  carbon  dioxide.  The  meta- 
bolism is  also  increased  by^  substituting  dry  air  for  moist.  It  is  not 
increased  when  pure  oxygen  is  substituted  for  air.  In  a  few  cases 
of  phthisis  and  anaemia  examined,  the  proportion  of  carbon  dioxide  in 
the  expired  air  is  much  diminished.  C.  H.  D. 

Effects  on  Men  at  Rest  of  Breathing  Gas  Mixtures  Rich  in 
Oxygen.  Francis  G.  Benedict  and  Harold  L.  Higgins  {Amer.  J. 
Physiol.,  1911,  28,  1 — 28). — In  experiments  on  men  at  rest,  performed 
twelve  hours  since  the  last  meal,  breathing  air  containing  40,  60,  and  90% 
of  oxygen,  there  is  no  noticeable  difference  in  their  gaseous  metabolism 
or  in  the  character,  depth,  or  frequency  of  respiration.  The  only 
difference  is  that  the  higher  the  percentage  of  oxygen  breathed,  the 
lower  is  the  pu  Ise  rate.  These  experiments  suggest  that  some  system- 
atic attempt  should  be  made  to  ascertain  what  really  occurs  in  oxygen 
therapy.  .  W.  D.  H. 

A  Respiration  Apparatus  for  the  Estimation  of  Carbon 
Dioxide  Produced  by  Small  Animals.  Francis  G.  Benedict  and 
John  Homans  {Amer.  J.  Physiol.,  1911,  28,  29 — 48). — This  is  a  resus- 
citation of  the  closed  chamber  method,  and  lends  itself  well  to  the 
determination  of  carbon  dioxide  output  in  such  animals  as  dogs. 
Samples  of  the  air  were  analysed  by  Haldane's  method.  Arrange- 
ments are  also  provided  for  getting  the  dog  to  do  work,  the  amount  of 
which  can  be  recorded.  W.  D.  H. 
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Oxidation  in  the  Blood.  Morizo  Onaka  (Zeitsch.  physiol.  Chem., 
1911,  71,  193 — 199). — The  oxidation  which  occurs  ia  shed  blood  is 
usually  attributed  to  respiratory  changes  occui-ring  in  the  surviving 
corpuscles.  It  is  shown  in  the  present  research  that  these  changes  are 
greater  the  more  thoroughly  the  integrity  of  the  blood-platelets  is 
preserved,  and  that  they  diminish  with  the  destruction  of  the  plate- 
lets. It  is  to  this  form  of  corpuscular  element  then  that  the  greater 
part  of  the  using  up  of  oxygen  is  assigned.  W.  D.  H. 

Physiology  of  Blood-Sugar.  III.  The  Residual  Reduction 
in  the  Blood  after  Fermentation.  E.  Fkank  and  A. 
Bretschneidek  {Zeitsch.  physiol.  Chem.,  1911,  71,  157 — 167). — The 
whole  blood  or  the  serum  in  man  in  the  state  of  health  and  diabetes, 
or  in  dogs  rendered  hyperglycsemic  by  phloridzin,  was  investigated. 
In  the  great  majority  of  cases  no  residual  reducing  substance  remains 
after  the  sugar  has  been  removed  by  fermentation  ;  in  cases  of  liyper- 
glycsemia,  a  trace  of  sugar  was  left  behind  in  a  few  instances. 
Bertrand's  method  was  employed.  W.  D.  H. 

Changes  in  Blood  and  Muscle  Following  Bilateral 
Nephrectomy  and  Double  Ureteral  Ligation.  Holmes  C. 
Jackson  {Proc.  Amer.  Soc.  Biol.  Chem.,  1910,  xxvii;  J.  Biol.  Chem., 
9). — Animals  survive  the  operation  of  double  kidney  removal  longer 
than  that  of  ligature  of  both  ureters.  The  analyses  of  the  blood 
showed  no  differences  to  account  for  this.  The  changes  in  the  blood 
noted  are  increased  molecular  concentration,  increased  venosity  and 
viscosity  due  to  carbon  dioxide,  and  increased  coagulation  time.  No 
vicarious  elimination  of  uric  acid  and  purine  bases  occurs  into  the 
intestine.  Hydrsemia  does  not  occur,  and  oedema  very  seldom ;  true 
ursemic  convulsions  developed  in  some  cases  where  the  ureters  were 
tied ;  the  muscles  have  a  tendency  to  lose  water.  W.  D.  H. 

Influence  of  Antipyretics  on  the  Proteins  of  Blood- 
Serum.  Carlo  Cervello  {Arch.  exp.  Path.  Pharm.,  1911,  64, 
403 — 406.  Compare  Abstr.,  1910,  ii,  515). — In  medicinal  doses 
antipyrine  has  little  or  no  influence  in'dogs  on  the  amount  or  proportion 
of  the.serum  proteins,  on  the  viscosity,  or  on  the  course  of  metabolism. 

W.  D.  H. 

Passage  of  the  Nucleo-protein  Anticoagulase  of  the  Liver 
into  the  Blood.  Comparative  Action  of  Atropine  According 
to  the  Manner  of  Introduction.  Maurice  Doyon,  Albert  Morel, 
and  A.  Policard  {Compt.  rend.,  1911,  152,  793—794.  Compare 
this  vol.,  ii,  216). — After  injection  of  peptone  into  dogs,  the  blood 
becomes  non-coagulable,  owing  to  passage  from  the  liver  of  a 
phosphorus-containing  nucleo-protein  having  the  chemical  character- 
istics of  the  antithrombin  previously  described.  Atropine  acts  in  the 
same  way,  but  only  if  the  injection  is  made  into  the  bile  duct  or 
mesenteric  vein.  When  introduced  into  the  general  circulation,  it  is 
without  action.  W.  O.  W. 
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Serological  Studies  by  the  Optical  Method.  XIII.  Emil 
Abdebhalden  and  Ludwig  Pincussohn  [Zeitsch.  physiol.  Chem.,  1911, 
71,  110 — 119). — This  research  was  directed  to  determine  whether 
during  the  anaphylactic  period  following  a  second  parenteral 
administration  of  a  foreign  protein,  the  serum  or  plasma  shows  any 
difference  in  its  power  to  split  polypeptides,  or  in  its  optical  behaviour. 
No  differences,  quantitative  or  qualitative,  were  found.      W.  D.  H. 

The  Sulphur  Balance  in  Metabolism.  Alonzo  E.  Taylor 
{Froc.  Amer.  Soc.  Biol.  Chem.,  1910,  ix — x;  J.  Biol.  Chem.,  9). — The 
peroxide  method  applied  to  foods  gives  results  which  are  too  low,  and 
for  this  purpose  the  method  of  Carius  must  be  used  in  metabolic 
experiments.  W.  D.  H. 

The  Dependence  of  Calcium  Metabolism  on  the  Organic 
Constituents  of  the  Food  in  a  Grown  Dog,  with  Some 
Observations  on  Phosphoric  Acid  and  Magnesium  Meta- 
bolism. Maktin  Kochmann  (Biochem.  Zeitsch.,  1911,  31,  361 — 376). 
— It  was  found  that  even  with  foodstuffs  which  are  very  rich  in 
calcium  compounds,  such  as  dog-biscuits,  it  is  not  always  possible  to 
bring  about  a  retention  of  calcium  when  the  animal  is  in  nitrogen 
equilibrium.  When  the  ratio  of  calcium  to  nitrogen  is  1  :  4'5,  the 
calcium  metabolism  is  partly  influenced  by  the  nitrogen,  but  it  is 
influenced  far  more  by  some  other  unknown  organic  constituent  of 
the  food,  which  causes  a  withdrawal  of  calcium  from  the  organism. 
Only  when  the  ratio  of  calcium  to  nitrogen  reaches  1  :  3  can  the 
influence  of  this  second  factor  be  eliminated.  The  magnesium  and 
phosphoric  acid  metabolism  cannot  be  sharply  characterised. 

S.  B.  S. 

Utilisation  of  Ingested  Pat  under  the  Influence  of  Copious 
and  Moderate  Water  Drinking  with  Meals.  H.  A.  Mattill 
and  Philip  B.  Hawk  {Proc.  Amer.  Soc.  Biol.  Chem.,  1910,  xx;  J".  Biol. 
Chem.,  9). — Copious  and  moderate  water  drinking  with  meals  leads  to 
a  great  reduction  of  the  unused  fat  in  the  faeces.  W.  D.  H. 

Formation  of  Glycogen  from  Formaldehyde.  Karl  Gkube 
{Pfliigtr's  Archiv,  1911,  139,  428 — 434). — Polemical  against  Schon- 
dorff  and  Grebe  (this  vol.,  ii,  306).  Fresh  experiments  are  cited 
which  in  many  cases  show  an  increase  of  glycogen  after  perfusion 
with  formaldehyde  in  Ringer's  solution,  but  attention  is  drawn  to  the 
differences,  often  great  ones,  which  occur  between  the  amounts  of 
glvcogen  in  the  different  lobes  of  the  liver  without  any  treatment. 

W.  D.  H. 

Mucic  Acid  and  Carbohydrate  Metabolism.  Lafayette  B. 
Mendel  and  William  C.  Rose  {Proc.  Amer.  Soc.  Biol.  Chem.,  1910, 
xii ;  J.  Biol.  Chem.,  9). — If  mucic  acid  is  given  to  rabbits  and  dogs, 
some  appears  unaltered  in  the  urine,  but  equivalent  amounts  of 
lactose  and  galactose  are  completely  oxidised.  Mucic  acid  is,  thei'e- 
fore,  presumably  not  an  intermediary  oxidation  product  in  the  meta- 
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holism  of  galactose-yielding  carbohydrates.  The  urinary  oxalic 
acid  is  very  slightly  increased  after  the  ingestion  of  large  amounts 
of  mucic  acid,  but  this  is  not  so  large  as  one  would  expect  if  mucic 
acid  were  a  precursoi;  of  oxalic  acid.  W.  D.  H. 

Creatinine  Metabolism.  Carl  Voegtlin  and  C.  Towles  {Proc. 
Amer.  Soc.  Biol.  Chem.,  1910,  xi — xii  3  J.  Biol.  Chem.,  9). — In  birds, 
creatine  is  an  end-product  of  metabolism ;  no  creatinine  is  found  in 
the  urine.  If  creatine^  or  creatinine  are  given,  both  are  excreted 
as  such.  There  is  no  evidence  cf  creatinase  or  creatininase  in  birds' 
organs.  If  dogs  receive  creatine,  the  output  of  creatinine  is  increased. 
The  presence  of  an  Eck  fistula  has  little  or  no  effect,  and  so  the 
liver  can  hardly  occupy  an  important  place  in  creatinine  metabolism 

W.  D.  H. 

Influence  of  Alcohol  on  Protein  Metabolism  in  Dogs. 
William  Salant  and  J.  B.  Rieger  {Proc.  Amer.  Soc.  Biol.  CJmn., 
1910,  xii — xiii;  /.  Biol.  Chem.,  9). — Small  doses  of  alcohol  exerted  a 
sparing  influence  on  protein,  but  larger  amounts  increased  protein 
metabolism,  the  urea  and  ammonia  being  specially  increased. 

W.  D.  H. 

Protein  as  a  Factor  in  the  Nutrition  of  Animals.  I.  A 
Study  of  the  Physical  Constants  of  Pats  from  Swine.  A.  D. 
Emmett  and  E.  C.  Carroll  {Proc.  Amer.  Soc.  Biol.  Chem.,  1910, 
xxiii — xxiv;  J.  Biol.  Chem.,  9). — There  are  differences  in  some  of  the 
physical  constants  in  the  fat  from  different  parts  of  the  pig,  but  no 
differences  were  produced  by  the  amount  or  nature  of  the  protein 
mixed  with  the  food.  W.  D.  H. 

The  Action  of  Animal  Proteins  on  Vegetarians.  Pietro 
Albertoni  and  Felice  Rossi  {Arch.  exp.  Path.  Pharm.,  1911,  64, 
439 — 455). — The  investigation  was  conducted  on  four  Italian  peasants, 
aged  respectively  30,  42,  47,  and  76.  Meat  and,  in  other  experiments, 
eggs  were  added  to  their  customary  vegetarian  diet.  Full  details  of 
the  caloric  value  and  chemical  composition  of  the  diet  are  given,  also 
particulars  of  the  nitrogen  and  phosphorus  balance,  the  loss  of 
protein  in  faeces,  etc.  The  loss  of  animal  protein  in  the  faeces  is  very 
small.  Improvement  in  health,  digestive  power,  amount  of  haemo- 
globin in  blood,  and  increase  of  body-weight  were  among  the  effects 
noted.  W.  D.  H. 

Fasting  Studies.  II.  Oatalase  Content  of  Tissues  and 
Organs  after  Prolonged  Fasting.  Philip  B.  Hawk  (J.  Amer. 
Chem.  Soc,  1911,  33,  425 — 434). — Further  experiments  have  been 
made  in  connexion  with  the  author's  study  of  the  alterations  in 
catalytic  power  which  accompany  fasting  (Abstr.,  1910,  ii,  728;  this 
vol.,  ii,  304).  It  was  found  that  the  tissues  of  an  adult  dog,  which  had 
been  subjected  to  two  fasts  of  117  days  and  104  days  respectively, 
possessed  catalytic  powers  which  were  more  comparable  with  those  of 
normal  tissues  than  with  those  of  the  tissues  of  another  adult 
dog  which  had  only  been  subjected  to  a  single  fast  of  48  days. 

E.  G. 
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Fasting  Studies.  III.  Nitrogen  Partition  of  Two  Men 
through  Seven-day  Fasts  Following  the  Prolonged  Ingestion 
of  a  Low  Protein  Diet ;  Supplemented  by  Comparative  Data 
from  the  Subsequent  Feeding  Period.  Paul  E.  Howe,  H.  A. 
Mattill,  and  Philip  B.  Hawk  (/.  Amer.  Chem.  Soc,  1911,  33, 
568 — 598). — An  account  in  full  detail  of  the  effect  on  two  men  of  a 
fast  of  seven  days  ;  a  preliminary  statement  has  already  appeared 
(Abstr.,  1910,  ii,  729).  B.  G. 

Catalase  Content  of  Tissues  and  Organs  after  Prolonged 
Fasting.  Philip  B.  Hawk  {Proc.  Amer.  Soc.  Biol.  Chem.,  1910, 
xxi^ — xxii ,  J.  Biol.  Chem.,  9). — The  catalase  value  of  organs  and 
tissues  estimated  by  the  volume  of  oxygen  liberated  from  neutral 
hydrogen  peroxide  is  much  lower  after  fasting.  W.  D.  H. 

Ash  Constituents  in  Ordinary  Diets  of  Human  Beings. 
Robert  Tigerstedt  {Skand.  Archiv.  Physiol.,  1910,  24,  97 — 112). — 
The  total  ash,  phosphoric  acid,  calcium,  and  magnesium  in  the  diets 
used  by  children  at  various  ages,  and  adults  of  both  sexes  in  Finland 
are  given  in  a  table,  and  the  results  compared  with  each  other,  and  with 
similar  figures  previously  published  by  Sundstrom.  Observations  are 
given  altogether  on  sixty-four  different  individuals.  W.  D.  H. 

The  Nuclease  Content  of  Different  Organs  of  Man  and 
Animals.  A.  J.  Juschtschenko  (Biochem.  Zeitsch.,  1911,  31,  377). 
— The  method  generally  adopted  was  to  determine  the  amount  of 
acid  eliminated  as  inorganic  phosphorus  when  a  solution  of  sodium 
nucleate  was  treated  with  the  extracts.  In  a  few  cases,  which  gave 
similar  results  to  the  phosphoric  acid  method,  the  purine  bases 
eliminated  by  the  enzyme  were  estimated.  The  relative  amounts  of 
nuclease  from  the  various  organs  were  in  the  following  (descending) 
order :  liver,  kidneys,  spleen,  pancreas,  and  thyroid  (all  relatively  rich 
in  enzyme)  ;  brain,  suprarenals,  lungs,  and  lymphatic  glands  (smaller 
quantities)  ;  heart,  blood,  muscles,  and  serum  (small  quantities  only). 
In  most  organs  of  a  young  dog,  the  content  is  smaller  than  in  an  older 
animal.  The  organs  of  man  are  relatively  rich  in  nuclease,  and  the 
content  of  the  enzyme  does  not  appreciably  diminish  if  the  organs  be 
kept  for  some  time  after  death.  S.  B.  S. 

The  Oxidation  of  Citric,  Malic,  and  Fumaric  Acids  by 
Animal  Tissues.  Fe.  Battelli  and  (Mile.)  Lina  Stern  {Biochem. 
Zeiisch.,  1911,  31,  478 — 505). — The  authors  investigated  by  the 
methods  already  employed  for  other  substances  the  action  of  the 
tissues  on  these  acids,  which  they  find  increase  in  cases  of  all  tissues 
the  respiratory  quotient  to  1*33,  which  indicates  the  complete  com- 
bustion to  carbon  dioxide  and  water.  The  substance  causing  the 
oxidation  cannot  be  extracted  by  water  from  the  tissues.  The 
optimum  temperature  of  the  enzyme  action  is  40°,  and  the  action 
takes  place  most  readily  in  slightly  acid  or  alkaline  media. 
Hydrocyanic  acid,  salicylaldehyde,  formaldehyde,  and  bile  act 
deleteriously  even  in  low  concentrations.  S.  B.  S. 

t 
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Chemical  Composition  of  the  Nervous  System.  N.  Alberto 
Barbieri  {1th.  Intern,  Gongr.  Appl.  Chem.,  Sect.  IV.  A  2,  63 — 65), — 
The  author  has  examined  the  products  obtainable  from  nervous  tissue 
by  means  of  various  solvents.  White  matter  contains  cerebrin, 
cholesterol,  and  traces  of  cerebroin.  Grey  matter  contains  cerebroin, 
cholesterol,  oil,  and  neurochromatin.  From  nerves  and  optic  nerves, 
cerebrin,  cholesterol,  and  traces  of  cerebroin  are  obtained,  whilst  the 
retina  yielded  cerebrin  and  cholesterol.  Lecithin,  nuclein,  and  protagon 
were  not  found,  and  the  conclusion  is  drawn  that  these  substances  do 
not  exist  in  the  nervous  system, 

Cerebroin  is  a  white  substance,  m,  p,  176°,  and  contains  C  66*9, 
H  10-9,  N  3-9,  P  0-7,  S  0-5,  O  17-10.  When  hydrolysed  with  2% 
hydrochloric  acid,  it  gives  no  sugar.  Cerebrin  is  a  white  substance, 
m.  p.  170°,  and  has  the  composition  :  C  69,  H  11,  N  3-8,  0  16-20. 
When  hydrolysed  with  2%  hydrochloric  acid  it  yields  a  sugar,  m.  p. 
142°,  which  gives  an  osazone{1),  m.  p.  140°.  R.  V.  S. 

Relation  between  the  Physical,  Chemical,  and  Electrical 
Properties  of  Nerves.  IV.  Potassium,  Chlorine  and 
Potassium  Chloride.  Nathaniel  H.  Alcock  and  G.  Roche 
Lynch  {J.  Physiol.,  1911,  42,  107—112.  Compare  Abstr.,  1910,  ii, 
323). — In  both  medullated  and  non-medullated  nerves  there  is  a 
considerable  amount  of  potassium  not  combined  with  chlorine.  The 
following  maximum  possible  amounts  (%)  are  probably  in  excess  of  the 
true  values : 

In  In  In  In 

connective      medullated  non-medullated        axis 
tissue.         nerve-fibres,     nerve-fibres.       cylinder. 

K  0043  0-284  0-301  1-17 

CI 0-333  0-176  0-154  0-722 

KCl —  0-370  0-324  1-52 

W.  D.  H. 

Replacement  of  Calcium  in  Certain  Neuro-muscular 
Mechanisms  by  Allied  Substances.  George  R.  Mines  (/. 
Physiol.,  1911,  42,  251 — 266). — Calcium,  strontium,  and  barium 
show  a  gradation  of  physiological  activity  in  relation  to  the  following 
neuro-mviscular  mechanisms  in  the  frog:  (1)  on  the  movements  of 
skeletal  muscles  immersed  in  solutions  of  sodium  or  lithium  salts ; 
(2)  on  the  excitability  of  muscle  towards  electric  currents  of  long 
duration ;  (3)  in  their  power  to  antagonise  the  contractions  produced 
by  potassium  chloride ;  (4)  on  the  tone  of  cardiac  muscle ;  and  (5)  on 
the  transmission  of  excitation  from  motor  or  inhibitory  nerves  to 
muscles.  In  the  first  three  respects,  magnesium  behaves  like  calcium, 
but  is  slightly  inferior  in  activity ;  in  the  two  last-named  actions,  it 
is  entirely  unable  to  replace  calcium,  barium,  and  strontium.  It  is 
evidently  some  chemical  property,  and  not  their  electric  charge, 
which  determines  the  behaviour  of  these  cations.  W.  D.  H. 

Reactions  of  Surviving  Arteries.  Douglas  Cow  {J.  Physiol., 
1911,  42,  125 — 143). — The  coronary  and  cerebral  arteries  are  dilated 
by  adrenaline ;  all  other  arteries  are  constricted  ;  the  pulmonary 
artery,  however,  is  only  constricted  in  the  portion  outside  the  lung ; 
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the  parts  inside  the  lung  are  either  not  affected  or  dilated.  The 
gastric,  hepatic,  and  splenic  arteries  are  dilated  by  pituitary  extract, 
and  this  decreases  progressively  from  the  viscus  to  the  origin  of  the 
vessel,  where  it  may  give  place  to  constriction.  The  renal  artery  is 
dilated  by  pituitary  extract,  and  this  increases  progressively  from  its 
origin  to  its  branches  within  the  kidney.  The  results  were  obtained 
by  taking  graphic  records  of  the  lengthening  or  shortening  of  rings  of 
the  arteries  in  question.  W.  D.  H. 

The  Combined  Action  of  Muscle  Plasma  and  Pancreas 
Extract  on  Glucose  and  Maltose.  Phcebus  A.  Lkvene  and 
GusTAVE  M.  Meyer  (/.  Biol.  Ghem.,  1911,  9,  97— 108).— The  present 
experiments  amplify  the  views  of  Cohnheim  and  of  Hall.  The 
reducing  power  of  a  sugar  solution  lowered  by  the  combined  action  of 
muscle  plasma  and  extract  of  pancreas  was  restored  to  its  original 
height  by  boiling  in  a  reflux  apparatus  for  two  hours  in  the  presence 
of  1%  hydrochloric  acid.  The  disappearance  of  sugar  is  therefore 
apparently  caused,  not  by  degradation,  but  by  condensation  of  the 
dextrose  molecule.  Further,  from  a  sugar  solution  which  had  lost  part 
of  its  reducing  power  through  the  action  of  muscle  and  pancreas,  an 
osazone  was  isolated  having  the  properties  of  a  biosazone ;  this  is  mixed 
with  glucosazone.  Pancreatic  extract  alone  causes  no  change  in  the 
reducing  power  of  maltose  ;  muscle  plasma  alone  causes  a  rise,  and  the 
two  together  cause  more  vigorous  hydrolysis,  and  so  a  greater  rise  in 
reducing  power.  W.  D.  H. 

Action  of  Caffeine  on  Muscle.  Fred  Ransom  (/.  Physiol.,  1911, 
42,  144 — 155). — The  rigor  produced  by  caffeine  in  frog's  muscles  is 
attended  by  lactic  acid  formation,  which  passes  into  the  saline  solution 
in  which  the  muscles  were  suspended ;  in  the  presence  of  oxygen  the 
acid  formed  disappears  from  the  solution.  The  solution  also  gives  the 
biuret  reaction  after  the  muscles  have  passed  into  rigor.  If  the 
skinned  hind  limbs  of  frogs  are  immersed  in  saline  solution  at  room 
temperature,  the  solution  contains  diastase  in  one  or  two  hours. 
Neither  the  diffusion  of  diastase  nor  the  amount  of  sugar  formed  on 
the  addition  of  glycogen  are  influenced  by  the  presence  of  caffeine. 

W.  D.  H. 

The  Utilisation  of  Different  Sugars  for  the  Formation  of 
Glycogen  in  the  Liver.  Hans  Murschhauser  [with  H.  Haffmans] 
{PJlUger's  Archiv,  1911,  139,  255— 277).— The  main  results  from  these 
experiments  on  dogs  are  given  in  the  following  table ;  taking  the 
amount  of  hepatic  glycogen  in  the  control  animal  as  1,  the  other 
figures  express  the  amounts  found  after  feeding  on  various  kinds  of 
sugar:  in  column  1,  eight  hours  after  feeding ;  in  column  2,  sixteen  hours 
after  feeding,  and  in  column  3,  after  eight  days'  feeding,  the  sugar 
being  in  each  case  added  to  a  flesh  diet. 

1.  2.  3. 

Sucrose 2-83  5-16  4-08 

Lactose 1-25  3-18  1-89 

Dextrose    4-06  4-84  3-68 

Maltose 1-47  2-55  — 

Galactose  1-43  1-77  — 

Lsevulose 2-99  1-51  — 

W.  D.  H. 
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Autolysis  of  Liver  Tissue  as  Affected  by  Thyroid 
Administration.  Elizabeth  Cooke  and  S.  P.  Beebe  {Proc.  Amer. 
Soc.  Biol.  Chem.,  1910,  xv  ;  J.  Biol.  Chem.,  9). — Schryver  stated  that 
administration  of  thyroid  causes  an  increased  rate  of  autolysis  in  the 
liver.  In  the  present  research,  administration  of  thyroid  (and  also  of 
parathyroid)  caused  no  change  in  the  rate  of  autolysis.        W.  D.  H. 

Behaviour  of  Glycogen  after  Extirpation  of  the  Suprarenal 
Capsules,  R.  H.  Kahn  and  Emil  Starkenstein  {PJlilger's  Archiv, 
I'Dll,  139,  181 — 195). — Schwarz's  statements,  that  in  rats  extirpation 
of  the  suprarenals  causes  a  reduction  in  the  amount  of  glycogen  and 
supersensitiveness  towards  adrenaline,  are  confirmed.  Rabbits  were 
found  to  survive  extirpation  of  the  suprarenals  without  ill  effects,  and 
to  contain  the  normal  amount  of  glycogen.  Dui'ing  the  short  time 
dogs  survive  the  operation,  there  is  a  loss  of  glycogen,  but  this  is 
mainly  attributed  to  the  severity  of  the  operation.  W.  D.  H. 

Mode  of  Production  of  Lactose  in  the  Mammary  Gland. 
D.  Noel  Paton  and  E.  Pkovan  Cathcart  (/.  Physiol,  1911,  42, 
179 — 188). — In  a  goat,  phloridzin  produced  but  little  increase  in  the 
amount  of  urine,  and  the  amount  of  milk  secreted  fell;  the  lactose  in 
the  milk  also  fell,  the  lowest  output  coinciding  with  the  largest  output 
of  sugar  in  the  urine.  This  it  held  to  indicate  that  the  blood  sugar  is 
used  in  the  formation  of  lactose  ;  the  source  of  galactose,  the  other 
constituent  of  lactose,  is  still  unsolved.  The  milk  fat  was  increased 
in  some  of  the  experiments.  W.  D.  H. 

A  Glucose-protein  Compound  in  Ascaris  Lumbricoides. 
Francis  H.  McCrudden  {Proc.  Amer.  Soc.  Biol.  Chem.,  1910,  viii ;  J. 
Biol.  Chem.,  9). — Ascaris  contains  considerable  quantities  of  a  substance 
soluble  in  dilute  alcohol  which,  on  cleavage,  yields  a  sugar  (probably 
dextrose),  a  protein  (in  which  tryptophan  is  absent),  and  a  volatile 
substance  (probably  an  aromatic  oil).  W.  D.  H. 

Albumin  and  Globulin  in  the  Ovaries  of  Barbus  fluviatus 
and  the  Pike.  Francis  H.  McCrudden  {Proc.  Amer.  Soc.  Biol. 
Chem.,-  1910,  viii;  J,  Biol.  Chem.,  9). — The  albumin  and  globulin 
from  the  ovaries  of  the  fishes  mentioned  were  separated  and  examined. 
All  contain  phosphorus  and  sulphur,  none  contain  iron.  The  albumins 
yielded  a  reducing  substance  on  hydrolysis,  the  globulins  did  not.  The 
two  proteins  from  the  Barbus  gave  Millon's  reaction,  those  from  the 
pike  did  not.  Tryptophan  was  absent  in  all  cases.  The  absence  of 
iron,  reducing  substance,  and  tryptophan  shows  that  the  globulins 
of  these  eggs  differ  considerably  from  those  of  bird's  eggs. 

W.  D.  H. 

Output  of  Ammonia  in  Normal  Urine.  Alonzo  E.  Taylor 
{Proc.  Amer.  Soc.  Biol.  Chem.,  1910,  x — xi ;  J.  Biol.  Chem.,  9), — In 
Californian  urines  the  amount  of  ammonia  (Folin's  method)  is  much 
lower  than  in  Philadelphian.  The  cause  attributed  is  some  factor  in 
diet  or  water.  An  excess  of  magnesium  and  preformed  phosphoric 
acid  might,  for  instance,  have  resulted  in  the  ammonia  being 
eliminated  as  ammonium  magnesium  phosphate  in  the  faeces. 

W.  D.  H. 
5« 2 
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The  Partition  of  the  Urinary  Nitrogen  after  Enteral  and 
Parenteral  Feeding  on  Protein.  Sigmund  von  Somogyi  {Zeitsch. 
physiol.  Chem.,  1911,  71,  125 — 133). — Protein  was  administered  to  a 
dog  enterally  and  parenterally,  and  the  urine  examined  for  total 
nitrogen,  urea,  ammonia,  total  purine  bases,  uric  acid,  and  creatinine. 
In  the  enteral  period,  the  total  nitrogen,  the  urea,  and  the  ammonia 
are  increased.     In  the  other  constituents  the  differences  are  slight. 

W.  D.  H. 

Chemical  Nature  of  Alcaptonuria.  Henry  D.  Dakin  (/.  Biol. 
Chem.,  1911,  9,  161 — 160). — The  author  has  studied  the  behaviour  of 
^-tolylalaniLe  and  p-methoxyphenylalanine  in  the  normal  and 
alcaptonuric  organisms.  In  both  cases  the  substances  were  oxidised 
and  no  excretion  of  homogentisic  acid  was  observed.  It  appears 
probable,  therefore,  that  alcaptonuria  represents  a  condition  in  which 
the  formation  of  homogentisic  acid  is  abnormal  as  well  as  the  failure 
to  effect  its  katabolism  when  formed.  When  jt?-tolylalaDine  was  fed  to 
an  alcaptonuric,  a  small  amount  of  d-^-tolylacetylalanine  (m.  p. 
170—17  L°,  [a]^"  +  34-6°)  was  formed,  and  cats,  when  fed  with  the  same 
substance,  excreted  js-tolylacetic  acid  and  a-carbamido-^-^-tolyl- 
propionic  acid. 

jq^ — CPh 

The  adactone,  CgH^Me-CHIC-cC^         i       ,  prepared    by   condensing 

jo-tolualdehyde  with  hippuric  acid  (see  following  abstract),  crystallises 
in  yellow  needles,  m.  p.  141 — 142",  and  on  hydrolysis  it  gives 
a-henzoylamino-^-tolylacrylic  acid,  CgH4Me'CHIC(NHBz)*C02H,  which 
forms  rosettes  of  colourless  needles,  m.  p.  226 — 227°  (decomp.).  On 
reduction  with  sodium  amalgam  this  yields  ^-tolylbenzoylalanine  (not 
analysed),  and  this  on  hydrolysis  furnishes  ^-tolylalanine, 

C6H4Me-CH2-OH(NH2)-C02H, 
which  forms  colourless  prisms,  m.  p.  277 — 279°  (decomp.).    The  hydro- 
chloride  is  crystalline. 

a-Carbamido-/3-Tp-tolylpropionic  acid, 

C6H4Me'CH2-CH(NH-CO-NH2)-C02H, 
prepared  by  heating  jo-tolylalanine  with  aqueous  potassium  cyanate, 
crystallises  in  small  prisms,  m.  p.  195 — 196°  (decomp.).       W.  D.  H. 

Katabolism  of  Phenylalanine,  Tyrosine,  and  of  Their 
Derivatives.  Alfred  J.  Wakeman  and  Henry  D.  Dakin  (J.  Biol. 
Chem.,  1911,  9,  139 — 150). — Evidence  is  adduced  to  show  that  the 
condition  of  alcaptonuria  does  not  simply  represent  a  failure  to  oxidise 
homogentisic  acid.  The  formation  of  this  acid  from  phenylalanine  or 
tyrosine  is  probably  abnormal.  If  simple  derivatives  of  these  sub- 
stances (jt?-methylphenylalanine  and  jo-methoxy phenylalanine)  are 
given  to  an  alcaptonuric  patient,  these  amino-acids  apparently  undergo 
complete  oxidation.  Such  a  person  has  not  lost  his  ability  to  katabolise 
simple  derivatives  of  phenylalanine  and  tyrosine  provided  their 
structure  is  such  that  formation  of  substances  of  the  type  of  homo- 
gentisic acid  is  excluded. 

T^-I'olylpyruvic  acid,  CgH4Me*CH2'CO*C02H,  is  prepared  by  con- 
densing /j-tolualdehyde  with  hippuric  acid  by  means  of  sodium  acetate 
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and  acetic  anhydride  to  the  azlactone,  m.  p.  141 — 142°  (see  preceding 
abstract),  and  boiling  this  with  40%  sodium  hydroxide.  The  acid 
crystallises  in  prismatic  needles,  m.  p.  178 — 180°.  \>-Methoxyphenyl- 
pyruvic  acid,  OMe'CgH^'CHg'CO'COgH,  similarly  prepared  from  the 
condensation  product  of  anisaldehyde  and  hippuric  acid,  crystallises  in 
opaque  needles,  m.  p.  190—192°.  W.  D.  H. 

General  Metabolism  with  Special  Reference  to  Mineral 
Metabolism  in  a  Patient  with  Acromegaly  complicated  w^ith 
Glycosuria.  Florentin  Medigreceanu  and  L.  Kristeller  {J.  Biol. 
Chem.,  1911,  9,  109 — 120). — The  glycosuria  in  the  case  described 
followed  the  usual  course,  and  was  not  affected  by  injection  of  extracts 
of  the  anterior  lobe  of  the  pituitary  body.  The  injection,  however, 
caused  a  general  rise  of  metabolism,  accompanied  with  certain 
peculiarities  in  salt  metabolism  which  could  not  be  interpreted  as  due 
to  the  general  rise  in  metabolism.  W.  D.  H. 

Bence-Jones  Protein,  and  the  Metabolism  in  Three  Cases 
of  Bence-Jones  Proteinuria.  F.  Gowland  Hopkins  and  Horace 
Savory  (J^.  Physiol,  1911,42,  189— 250).— The  characteristic  solubility 
at  100°  of  the  heat  coagulated  protein  is  due  to  the  influence  of 
associated  substances,  especially  electrolytes,  in  solution.  Much  of 
the  present  paper  is  occupied  with  a  consideration  of  the  influence  of 
various  factors  on  the  solvent  influence  of  salts  on  protein-salt  com- 
complexes  at  various  temperatures.  In  the  case  of  the  Bence-Jones 
protein  its  behaviour  is  due  to  the  stability  of  its  compounds  with 
neutral  salts  increasing  rapidly  with  the  temperature. 

The  general  characters,  elementary  analysis,  and  yield  of  amino-acid 
suggest  that  the  protein  was  identical  in  the  three  cases  examined. 
It  contains  all  the  amino-acids  characteristic  of  a  typical  protein,  and 
the  proportion  of  the  aromatic  groupings  is  high.  No  protein  with 
the  same  characters  could  be  detected  in  the  tissues  or  tumours.  It  is 
less  powerful  than  serum  proteins  as  a  precipitinogen,  but  its  solutions 
reacted  slightly  with  an  anti-human  serum. 

The  three  individuals  differed  in  the  grade  of  their  total  metabolism  ; 
the  protein  excreted  was  proportional  to  this.  The  protein-nitrogen 
on  an  unrestricted  diet  amounted  to  nearly  one-third  of  the  total 
nitrogen  excreted.  The  study  of  metabolism  indicates  that  the 
protein  arises  endogenously.  W.  D.  H. 

Renal  Glycosuria.  Leo  Pollak  {Arch.  exp.  Path.  Pharm.,  1911, 
64,  415 — 426). — By  previously  treating  rabbits  partly  with  adrenaline, 
partly  with  cantharidine,  a  state  was  produced  in  which  poisons  that 
excite  glycosuria  (adrenaline,  diuretin)  caused  hyperglycsemia,  but 
no  sugar  in  the  urine.  In  this  state  poisoning  with  uranyl  nitrate 
caused  glycosuria,  whilst  the  amount  of  sugar  in  the  blood  was  but 
little,  if  at  all,  increased.  This  was  not  merely  the  result  of  diuresis, 
but  a  specific  increase  in  the  permeability  of  the  kidney  to  sugar. 

W.  D.  H. 

The  Colloido-chemical  Analysis  of  Nephritis.  Martin  H. 
Fischer   {Zeitsch.   Chem.    Ind.    Kolloide,    1911,  8,    201— 208).— The 
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morphological  changes  which  accompany  nephritis  are  examined  from 
the  point  of  view  of  colloidal  chemistry.  It  is  shown  that  the  primary 
cause  of  nephritis  is  to  be  found  in  the  abnormal  production  or 
accumulation  of  acid  in  the  cells  of  the  kidney.  Under  conditions  in 
which  turbid  swelling  occurs  as  the  result  of  this  production  of  acid, 
the  kidneys  undergo  morphological  changes  accompanied  by  the 
development  of  the  diagnostic  epithelial,  granular,  and  hyaline 
cylinders.  These  three  forms  can  be  successively  produced  by  increase 
in  the  acid  concentration.  Conversely,  the  hyaline  cylinders  can  be 
transferred  into  the  granular  elements  by  the  addition  of  neutral  salt 
to  the  acid  solution.  The  presence  of  acid  in  the  kidney  cells  causes 
coagulation  of  albumin,  and  is  therefore  to  be  regarded  as  the  primary 
cause  of  albuminuria.  H.  M.  D. 

The  Sohardinger  Enzyme  in  the  Milk  of  Cows  with 
Diseased  Udders.  Richard  Reinhardt  and  Ernst  Seibold 
{Biochem.  Zeitsch.,  1911,  31,  385 — 396). — The  milk  from  cows  with 
mastitis  shows  great  variations  in  the  Schardinger  enzyme  reaction. 
When  the  secretion  is  of  normal  appearance,  the  enzyme  reaction  is 
normal,  but  when  there  are  marked  changes  in  the  properties,  the 
reaction  is  weak  or  even  negative.  Owing  to  the  variations,  however, 
the  Schardinger  reaction  is  of  no  value  for  diagnosis  of  udder  diseases. 

S.  B.  S. 

Pancreatic  Lipase.  IV.  The  Action  of  Serum  of  Mice 
Inoculated  with  Malignant  Mouse  Tumour.  John  A.  Shaw- 
Mackenzie  {Proc.  physiol.  Son.,  1911,  xi — xvi;  J.  Physiol.,  42). — The 
power  of  the  serum  to  accelerate  the  lipoclastic  power  of  pancreatic 
lipase  is  increased  in  various  phases  of  tumour  inoculation  and  growth 
in  mice,  in  cases  of  spontaneous  recovery,  in  mice  negative  to  inocula- 
tion, and  in  mice  presumably  rendered  immune  to  inoculation  by 
previous  inoculation  with  normal  mouse  tissues.  The  same  power  of 
the  serum  was  noted  in  cases  of  human  cancer  in  which  recovery  was 
apparently  complete,  and  also  during  the  course  of  the  disease.  The 
same  property  is,  however,  also  found  in  other  pathological  conditions. 
It  is  suggested  that  lipoclastic  acceleration  is  one  factor  in  the  natural 
defensive  processes  of  the  body.  W.  D.  H. 

New  Method  for  Introducing  Radium  into  the  Tissues. 
Haret,  Danne,  and  Jaboin  {Gompt.  rend.,  1911,  152,  800 — 802). — 
The  method  consists  in  introducing  radium  ions  by  electrolysis,  employ- 
ing as  electrode  gauze  dipped  in  a  very  dilute  solution  of  a  pure 
radium  salt.  After  treatment,  radium  was  found  in  the  adjacent 
skin,  aponeurosis,  muscular  fibre,  and  bone,  and  also  in  the  urine. 
Clinical  experience  shows  that  this  mode  of  application  has  a  sedative 
effect,  and  brings  about  the  rapid  diminution  of  certain  tumours. 

w.  o.  w. 

Colloidal  Metals  in  Relation  to  their  Physio-chemical  Pro- 
perties and  their  Pharmacological  Action.  Oskar  Gros  and 
James  M.  O'Connor  {Arch,  exp,  Path.  Pharm.,  1911,  64,  456—467). — 
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The  experimental  results  agree  with  those  of  Portig  in  showing  that 
collargol  can  form  silver  compounds  in  the  organism.  The  colloidal 
metals  have  certain  actions  in  common,  which  is  explained  on  the 
physico-chemical  condition  of  their  solutions  ;  these  are  (1)  hyper- 
leucocytosis  if  the  metals  enter  the  circulation ;  (2)  adsorption 
phenomena,  so  that  many  poisons  act  less  rapidly  and  intensely  if  they 
are  mixed  with  the  colloidal  solutions  before  injection  ;  (3)  elevation  of 
body  temperature  if  the  solutions  are  injected  intravenously.  The 
experiments  were  performed  on  rabbits.  W.  D.  H. 

The  Behaviour  of  Antimony  Preparations  in  the  Body  and 
the  "Accustoming"  to  the  Same.  Max  Cloetta  {Arch.  exp.  Path 
Fharm.,  1911,  64,  352 — 361). — In  chronic  poisoning  with  preparations 
of  antimony  there  is,  in  contradistinction  to  arsenic  poisoning,  not 
only  no  diminution'of  absorption,  but  an  absolute  and  relative  increase, 
which  grows  with  the  length  of  time  the  administration  lasts  and  with 
the  strength  of  the  dose.  W.  D.  H. 

Influence  of  the  Vapours  of  Formaldehyde,  Acetaldehyde, 
and  Acraldehyde  on  the  Organism.  N.  Iwanoff  {Arch.  Hygiene, 
1911,  73,  307—340).  —  The  aldehydes  were  estimated  by  Romyn's 
process  in  the  case  of  formaldehyde,  and  by  Ripper's  process  in  the 
case  of  the  other  two.  Cats  were  exposed  to  vapour  containing 
varying  quantities  of  these  substances,  and  the  toxic  effects  were 
noted  and  described  in  detail.  Of  these,  acraldehyde  is  the  most  toxic, 
doses  of  1*5  mg.  per  litre  being  so  toxic  that  the  animal  dies  after 
eighteen  hours  after  remaining  for  two  and  a-half  hours  in  an  atmo- 
sphere with  this  content  of  the  aldehyde.  Formaldehyde  is  more 
toxic  than  acetaldehyde.  S.  B.  S. 

The  Fate  of  Benzoylacetic  Acid  in  the  Animal  Body. 
Henry  D.  Dakin  (/.  Biol.  Chem.,1911,  9, 123— 128).— Sodium  benzoyl- 
acetate  was  administered  to  cats  either  intravenously  or  subcutaneously ; 
the  urine  contained  cinnamoylglycine  and  Z-/3-hydroxy-^- phenyl- 
propionic  acid  :  the  presence  of  the  latter  compound  was  indicated 
by  Friedmann  (Abstr.,  1910,  ii,  795),  but  the  author  has  now  succeeded 
in  isolating  it.  This  acid  and  benzoylacetic  acid  are  mutually  inter- 
convertible in  the  animal  body  by  means  of  reversible  reactions 
involving  oxidation  and  reduction  respectively.  A  small  yield  of 
cinnamoylglycine  may  follow  the  intravenous  injection  of  sodium 
cinnamate  and  glycine.  W.  D.  H. 

Picrotoxinin  and  Some  of  its  Derivatives.  Carlo  Cervello 
{Arch.exp.  Path.  Pharm.,  1911,  64,  407 — 414). — Picrotoxinin  acts  like 
the  picrotoxin  of  commerce ;  acetylpicrotoxinin  produces  the  same 
effects,  but  in  frogs  smaller  doses  produce  the  characteristic  convul- 
sions than  are  necessary  in  the  case  of  picrotoxinin.  Picrotin,  which 
differs  in  composition  from  picrotoxinin  by  HgO,  is  less  effective. 
The  greater  intensity  of  the  action  of  picrotoxinin  is  probably  due  to 
the  existence  of  a  double  linking  and  to  its  strong  reducing  properties. 
The  increased  action  by  the  introduction  of  an  acetyl  group  is  analogous 
to  what  occurs  in  the  case  of  other  drugs,  W,  D.  H, 


ii.    420  ABSTRACTS   OF   CHEMICAL   PAPERS. 

Action  of  Phloridzin.  Karl  Grube  {PJluger's  Archiv,  1911,  139, 
165 — 180). — Fresh  experiments  on  dogs  (with  and  without  kidneys) 
confirm  the  author's  previous  contention  that  phloridzin  diabetes  is 
not  a  pure  kidney  diabetes,  but  that  the  drug  acts  directly  on  the 
liver  cells.  The  recent  work  of  Schondorff  and  Sukrow  (this  vol.,  ii, 
306)  is  regarded  as  a  confirmation,  not  a  contradiction,  of  this  view. 

W.  D.  H. 

Pharmacological  Investigations  on  Dicentrine,  the  Alkaloid 
of  Dicentra  pusilla.  K.  Iwakawa  {Arch.  exp.  Path.  Pharm.,  1911,  64,* 
369 — 382), — The  plant  from  which  dicentrine  is  obtained  (compare 
Asahina,  Abstr.,  1909,  i,  601)  is  known  as  Koma-kusa  in  Japan,  and 
is  much  prized  by  the  populace  as  a  drug.  It  belongs  to  the 
Fumariacese,  a  sub-group  of  the  Papaveraceae.  In  cold-  and  warm- 
blooded animals  the  alkaloid  produces  slight  narcosis  in  small  doses  j 
in  larger  doses  it  stimulates  the  medullary  centres  and  produces 
convulsions.  It  weakens  the  heart  and  the  motor  apparatus  generally. 
It  paralyses  the  respiratory  centre,  and  in  warm-blooded  animals  this 
is  preceded  by  excitation.  W.  D.  H. 

The  Behaviour  of  Indole  in  the  Human  Organism  Max 
Kauffmann  (Zeitsch.  physiol.  Chem.,  1911,  71,  168 — 173). — If  indole 
is  given  in  large  quantities  by  the  mouth,  only  part  is  recoverable 
in  the  urine  as  urinary  indican  on  the  same  day.  The  increased 
excretion  of  this  substance  may  continue  for  as  long  as  two  months. 

W.  D.  H. 

The  Antagonism  in  the  Toxic  Action  of  Potassium  and 
Sodium  Salts.  Jacques  Loeb  and  Hardolph  Wasteneys  {Biochem. 
Zeitsch.,  1911,  31,  4.50 — 477). — The  experiments  were  carried  out'  on 
a  marine  fish  {Fundulus)  which  is  relatively  insensitive  to  changes  in 
the  osmotic  pressures  of  solutions.  Both  pure  sodium  and  potassium 
chloride  solutions  are  toxic  to  this  fish,  which  can  live  for  almost 
indefinite  periods  in  pure  solutions  of  calcium  and  magnesium  chlorides. 
Sodium  chloride  acts,  however,  antagonistically  to  potassium  chloride, 
and  the  amounts  of  the  former  necessary  to  deprive  different  amounts 
of  the  latter  salt  of  toxicity  were  quantitatively  determined.  It  was 
shown  that  the  ratio  of  the  concentration  of  the  potassium  salt  to  that 
of  the  sodium  salt  necessary  to  produce  a  non-toxic  mixture  was  about 
1:17,  and  this  ratio  CKCi/CNaCi  is  termed  by  the  author  the  "  coefficient 
of  antagonism  "  (Entgiftungs-koeffizient).  In  higher  concentrations  of 
potassium  chloride  (more  than  6  6  c.c.  if/2-chloride  per  100  c.c.)  it 
could  not  be  antagonised  by  sodium  chloride.  The  coefficient  of 
antagonism  is  also  slightly  higher  (1/5 — 1/16)  in  the  more  concen- 
trated solutions  of  potassium  chloride  (concentrations  of  4'4 — 6*6  c.c. 
i//2-salt  to  100  c.c).  The  actions  are  due  to  the  cations  and  not  the 
anions,  as  shown  by  comparison  of  the  antagonistic  action  of  other 
sodium  salts.  Very  small  quantities  of  sodium  salts  increase  the  toxic 
action  of  potassium  salts,  instead  of  acting  antagonistically. 

S.  B.  S. 
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The  Toxic  Action  of  Certain  Fish  Ovaries.  Fbancis  H. 
McCrudden  (Proc.  Amer.  Soc.  Biol.  Chem,  ix  ;  J.  Biol.  Cliem.,  9). — 
The  ovaries  of  Bar  bus  fluviatus  and  the  pike  contain  a  toxic 
substance  ;  small  quantities  of  the  aqueous  extract  injected  under  the 
skin  of  rabbits  cause  severe  convulsions  and  death  in  a  few  minutes. 
When  t"he  albumin  and  globulin  were  separated,  the  toxic  action 
appeared  always  in  the  albumin  fraction.  W.  D.  H. 
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Consumption  of  Malic  Acid  and  Formation  of  Lactic 
Acid  During  Fermentation.  Independence  of  the  Two 
Phenomena.  W.  Mestrezat  {1th  Intern.  Gongr.  App.  Chem.,  1909, 
Sect.  VI  B,  94 — 97). — Most  wine  musts  contain  malic  acid,  which 
disappears  during  fermentation.  Yeast  water  solutions,  containing 
4  grams  of  malic  acid  per  litre,  were  fermented  with  a  variety  of  yeasts, 
all  of  which  consumed  the  acid,  Saccharomyces  pombe  removing  75%. 
During  fermentation  small  quantities  of  lactic  acid  are  formed,  but 
the  amount  of  this  bears  no  relation  to  the  malic  acid  consumed ; 
lactic  acid  is  also  formed  when  no  malic  acid  is  present. 

The  formation  of  lactic  acid  during  fermentation  appears  to  be 
quite  general,  but  it  is  not  always  found  in  wines.  E.  F.  A. 

The  Juice  of  Beer  Yeast.  E.  Kayser  (Compt.  rend.,  1911,  152, 
975 — 977.  Compare  LebedefE,  this  vol.,  i,  248). — If  yeast  is  macerated 
with  water  at  35 — 40°,  according  to  Lebedeff's  process,  the  filtered 
solution  is  quite  inactive  as  a  ferment.  If  the  operation  is  effected  at 
4°,  the  preparation  is  more  active  than  when  it  is  conducted  at  1° 
or  25°.  The  preparation  readily  decomposes  sucrose,  maltose,  dextrose, 
laevulose,  galactose,  and  raffinose.  Its  action  on  sugar  is  influenced 
by  concentration  in  the  same  way  as  that  of  Buchner's  zymase. 

W.  O.  W. 

Loss  of  Nitrogen  During  the  Purification  of  Water  by 
Bacterial  Beds.  Achille  Muntz  and  E.  Laine  {Compt.  rend., 
1911,  152,  822—826.  Compare  Abstr.,  1909,  ii,  423).— The  loss  of 
nitrogen  occurring  in  the  septic  tanks,  to  which  attention  has 
previously  been  drawn,  is  attributed  chiefly  to  direct  oxidation  of 
ammonia  and  organic  nitrogenous  matter.  There  is  also,  however,  a 
direct  reduction  of  nitrates  with  liberation  of  nitrogen,  but  un- 
accompanied by  formation  of  nitrites,  unless  air  is  excluded  during 
the  process.  W.  0.  W. 

Joint  Influence  of  Zinc  and  Manganese  on  the  Development 
of  Aspergillus  niger.  Gabriel  Bertrand  and  Maurice  Javillier 
{Compt.  rend.,  1911,  152,  900—902.  Compare  Abstr.,  1908,  ii,  124; 
this  vol.,   ii,   222). — Simultaneous   addition   of   zinc   and    manganese 
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salts  to  the  nutrient  medium  increases  the  yield  to  a  greater  extent 
than  when  either  metal  is  present  alone.  W.  0.  W. 

Elective  Power  of  Vegetable  Cells  for  Dextrose  and 
LsBvulose.  L^ON  Lindet  {Gompt.  rend.,  1911,  162,  775 — 777). — 
Yeast  which  has  been  cultivated  in  dextrose  solutions  shows 'greater 
zymatic  and  reproductive  activity  than  a  similar  culture  from  laevulose 
solutions  when  the  two  are  compared  by  their  behaviour  towards  the 
same  sugar.  If,  on  the  other  hand,  the  two  yeasts  are  allowed  to 
grow,  one  in  a  nutritive  medium  containiog  dextrose,  and  the  other 
in  a  similar  solution  with  laevulose,  it  is  found  that  whilst  the  amount 
of  sugar  consumed  is  the  same,  the  production  of  yeast  is  more  rapid 
in  the  latter  than  in  the  former.  Experiments  on  invert  sugar  and 
with  germinating  barley,  Aspergillus,  PenicUlium,  etc.,  lead  to  similar 
results. 

These  observations  point  to  the  possibility  that  the  organism 
accustomed  to  dextrose  decomposes  the  sugar  more  rapidly  than  it  can 
assimilate  it,  as  a  consequence  of  which  laevulose  is  more  closely 
connected  with  tissue  formation,  and  dextrose  more  intimately 
associated  with  the  functions  of  fermentation  and  respiration. 

W.  0.  w. 

Action  of  Some  Hydrolysable  Salts  and  of  Some  Colloids 
on  the  Higher  Plants.  Ach.  Gr^goiee  {Bull.  Soc.  chim.  Belg., 
1911,  25,  85—103.  Compare  Abstr.,  1910,  ii,  644).— Barley  behaves 
very  similarly  to  rye  (Abstr.,  1910,  ii,  644);  it  was  selected  as  giving 
an  ash  of  acid  reaction.  Growth,  in  culture  solutions  containing  the 
desired  additions,  is  accelerated  by  silica,  analcime,  and  heulandite, 
slightly  retarded  by  aluminium  hydroxide,  and  more  so  by  calcium 
palmitate,  laurate  and  carbonate,  and  also  by  straw  gum.  Calcium 
humate  is  directly  deleterious,  killing  the  plants. 

The  amount  of  silica  absorbed  by  the  growing  barley  in  presence  of 
silica,  analcime,  and  heulandite  is  large,  amounting  in  the  case  of 
silicic  acid  to  44%  of  the  total  ash,  whereas  the  control  plants  con- 
tained only  4-86%.  This  amount  is  apparently  in  excess  of  that 
required  for  the  maximum  development  of  the  barley  plant,  as 
analcime  produced  a  larger  crop  than  silicic  acid,  although  its  ash 
only  contained  13%  of  silica.  The  proportion  of  alumina  in  the  ash 
is  decreased  slightly  in  presence  of  silicic  acid,  and  augmented  when 
aluminium  hydroxide  or  zeolites  were  used.  Plants  are  able  to  absorb 
both  aluminium  and  silica  from  the  glass  of  the  culture  vessel.  It  is 
considered  that  silica  plays  some  essential  part  in  the  metabolism  of 
barley. 

The  relatively  greater  fertilising  action  of  ammonium  sulphate  than 
sodium  nitrate  in  the  case  of  the  graminse  is  attributed  to  the  acid  salt 
rendering  more  silicic  acid  available. 

Beet,  of  which  the  ash  gives  an  alkaline  reaction,  behaves  entirely 
differently.  Calcium  humate  very  greatly  accelerates  development, 
which  is  also  increased  by  aluminium  hydroxide.  Growth  is  retarded 
by  the  calcium  salts,  by  silica,  and  by  gum.  The  amount  of  silica  in 
the  ash   increases   when   the    beet   is   grown   in   presence   of  silica, 
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analcime,  or  heulandite ;  plants  grown  in  aluminium  hydroxide, 
analcime,  and  calcium  humate  contain  an  increased  proportion  of 
alumina.  The  behaviour  towards  calcium  humate  is  in  agreement 
with  the  effects  of  stable  manure  on  the  beet.  E.  F.  A. 

Vegetable  Assimilation  and  Respiration.  VIII.  New 
Method  for  Estimating  the  Gaseous  Exchanges  of  Submerged 
Plants.  F.  Frost  Blackman  and  A.  M.  Smith  (Proc.  Boy.  Soc,  1911, 
B,  83,  374 — 388). — The  usual  method  for  evaluating  assimilation  in 
submerged  plants,  which  consists  in  counting  or  measuring  the  evolu- 
tion of  bubbles  of  gas,  fails  at  both  extremes  of  the  conditions  (light, 
temperature,  and  the  supply  of  carbon  dioxide)  which  chiefly  control 
the  magnitude  of  assimilation. 

In  the  method  now  described,  a  continuous  current  of  water  flows 
over  the  assimilating  plant ;  the  difference  in  the  amount  of  carbon 
dioxide  in  the  water  before  and  after  contact  with  the  plant  is  a 
measure  of  the  assimilation.  Fewer  bubbles  are  found  than  when  the 
water  is  stationary,  and  any  gas  given  off  is  collected  automatically 
and  allowed  for. 

A  sketch  of  the  apparatus  is  given.  N.  H,  J.  M. 

Vegetable  Assimilation  and  Respiration.  IX.  Assimilation 
in  Submerged  Water-Plants  and  its  Relation  to  the  Concen- 
tration of  Carbon  Dioxide  and  Other  Factors.  F.  Frost 
Blackman  and  A.  M.  Smith  {Froc.  Roy.  Soc,  1911,  B,  83,  389—412). 
— Experiments  with  Elodea  and  Fontinalis,  in  which  the  light  and 
temperature  remained  constant,  whilst  the  amount  of  carbon  dioxide 
varied  from  0*0025  to  0*0540  gram  per  100  c.c.  of  water,  showed  that 
assimilation  increases  in  proportion  to  the  supply  of  carbon  dioxide, 
until  the  amount  of  carbon  dioxide  assimilated  is  about  0*023  gram 
per  hour,  when  the  increase  abruptly  stops.  Without  more  light  the 
assimilation  cannot  be  increased  by  an  increase  of  carbon  dioxide. 

A  diagram  is  given  by  which  it  is  possible  to  foretell  what  value  of 
assimilation  in  Elodea  will  be  attained  in  any  combination  of  medium 
magnitudes  of  the  three  factors  (carbon  dioxide  supply,  temperature, 
and  light)  of  the  environment.  All  the  experiments  of  previous 
investigators  are  more  in  harmony  with  the  point  of  view  of  interacting 
limiting  factors  than  with  the  conception  of  optima.        N.  H,  J.  M. 

Conservation  of  Saline  Materials  by  an  Annual  Plant; 
Distribution  of  Dry  Material,  Total  Ash,  and  Nitrogen.  Gustave 
Andre  {Gompt.  rend.,  1911,  152,  777—780.  Compare  Abstr.,  1910,  ii, 
334,  442).— A  tabular  statement  shows  variations  in  the  weight  of  dry 
material,  ash,  and  nitrogen  in  the  roots,  leaves,  stem,  and  seeds  of 
pinks  at  different  stages  of  the  plants'  growth.  In  the  leaves,  the 
absolute  weight  of  nitrogen  increases  until  flowering  occurs,  and 
then  diminishes  owing  to  migration  to  the  reproductive  organs. 
^  "^  '^  W.  O.W. 

Conservation  of    Saline   Materials  by  an  Annual   Plant; 

Distribution  of  Fixed  Elements.     Gustave  Andr6  (Com^«.  rend., 

1911, 152,  956—967.  Compare  this  vol.,  ii,  141,  and  preceding  abstract). 

-The  absolute  amount  of  phosphoric  acid  is  at  a  maximum  when 
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flowering  commences,  and  then  diminishes  until  the  end  of  vegetation, 
except  in  the  seeds,  in  which  it  increases  slightly.  The  amount  of 
potassium  varies  precisely  as  the  nitrogen,  its  accumulation  in  the 
leaves  being  especially  noticeable.  The  plant  loses  potassium  more 
readily  by  exosmosis  from  the  roots  and  stomata  than  the  other 
elements  studied.  The  absolute  weight  of  calcium  and  magnesium 
increases  continuously  throughout  vegetation.  W.  0.  W. 

Influence  on  Plant  Development  of  Mineral  Substances 
Accumulating  in  the  Organs  as  Residues  from  Assimilation. 
Absorption  of  Colloidal  Organic  Matter  by  the  Roots.  Pieere 
Maz^  {Compt.  rend.,  1911,  162,  783 — 785.  Compare  this  vol,  ii, 
141). — Absorption  of  sodium  and  of  sulphates  in  excess  by  the  roots 
of  plants  is  harmful  to  their  development.  When  maize  is  allowed  to 
grow  in  sterilised  solutions  containing  a  colloid,  such  as  starch, 
peptone,  or  humus,  the  roots  absorb  these  substances  readily.  The 
absorption  of  starch  appears  to  be  direct,  and  not  to  depend  on  its 
previous  transformation  by  amylase  or  sucrase.  Contrary  to  earlier 
statements  by  the  author,  these  enzymes  do  not  pass  from  the  roots 
into  solution,  the  effects  previously  attributed  to  their  action  being 
due  to  an  increased  acidity  of  the  media.  W.  0.  W. 

Formation  of  Chlorophyll  in  Plants.  N.  A.  Monteverde  and 
V.  N.  LuBiMENKO  {Bull.  Acad.  Sci.  St.  Petershourg,  1911,  73— 101). — 
Since  Liro  {Ann.  Acad.  Sci.  Fennicae,  1908)  has  controverted  their 
view  that  the  formation  of  chlorophyll  in  the  plastids  of  green  plants 
is  preceded  by  that  of  an  intermediate  pigment,  the  so-called  chloro- 
phyllogen  {Bull.  Imp.  \_St,  Petersburg']  Botanical  Gardens,  1902,  2; 
1909,  9,  parts  2  and  3),  the  authors  have  repeated  their  previous 
work,  and  have  carried  out  a  new  series  of  investigations  with  living 
plants,  the  general  results  being  as  follows. 

A  whole  series  of  changes,  in  which  light  appears  to  play  only  a 
subordinate  part,  are  concerned  in  the  formation  of  chlorophyll.  The 
first  stage  which  has  been  observed  is  the  formation,  from  an  unknown 
colourless  chromogen,  of  chlorophyllogen,  which  is  a  very  unstable 
colouring  matter,  and  never  accumulates  in  relatively  large  quantities; 
in  the  region  of  the  red  rays,  its  absorption  spectrum  exhibits  great 
similarity  to  that  of  chlorophyll.  In  the  plastids  of  living  plants, 
chlorophyllogen  undergoes  two  distinct  changes,  by  which  two  more 
stable  colouring  matters  are  formed  :  (1)  The  first  of  these  changes, 
which  takes  place  under  the  influence  of  chemical  agencies  alone  and 
proceeds  especially  readily  with  the  Cucurbitacece,  results  in  the 
formation  of  protochlorophyll,  very  similar  to,  but  more  stable  towards 
light  than,  chlorophyll ;  it  is  converted  into  the  dirty-green  proto- 
chlorophyllan  by  the  action  of  light  and  oxygen,  the  conversion  taking 
place  most  readily  in  blue  light.  (2)  The  second  change,  that  of 
chlorophyllogen  into  chlorophyll,  is  brought  about  by  the  action  of 
light,  or,  with  plants  which  become  green  in  the  dark,  by  chemical 
agencies.  Both  protochlorophyll  and  chlorophyll  undergo  further 
changes,  forming  new  colouring  matters  similar  to  chlorophyll. 

A  plate,  showing  the  absorption  spectra  of  the  various  products, 
accompanies  the  paper.  T.  H.  P. 
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Preparation  and  Properties  of  an  Oxydase  Occurring  in 
Fruits.  H.  P.  Bassett  and  Pieman  Thompson  {J.  Amer.  Chem.  Soc, 
1911,  33,  416 — 423). — In  the  course  of  some  fruit  analyses,  it  was 
observed  that  when  a  fruit  is  injured  and  afterwards  left  exposed  to 
the  air,  a  tannin-like  substance  is  rapidly  produced  which  is  capable  of 
precipitating  proteins. 

Experiments  which  have  been  carried  out  with  apples,  pears,  and 
walnuts  show  that  this  change  is  due  to  the  action  of  an  oxidising 
enzyme,  which  is  only  active  in  slightly  acid  solutions  and  in  concen- 
trations above  a  certain  minimum.  The  function  of  this  enzyme  is  to 
inhibit  the  growth  of  fungi  or  bacteria  on  injured  fruits,  probably 
partly  by  rendering  the  proteins  insoluble  and  partly  by  its  own 
germicidal  action. 

Evidence  has  been  obtained  of  the  presence  of  another  enzyme  in 
fruits  which  is  probably  a  catalase.  E.  G. 

Chemistry  of  Fly  Agaric  (Amanita  muscaria).  IV.  Julius 
Zellner  (Monatsh,  1911,  32,  133—142.  Compare  Abstr.,  1904, 
ii,  678;  1905,  ii,  550;  1906,  ii,  572).— The  substance  isolated  from 
the  fungus  and  regarded  by  the  author  as  identical  with  Tanret's 
ergosterol  {loc.  cit.)  has  been  separated  by  hot  90%  alcohol  into  two 
substances.  The  less  soluble  constituent,  C26H4qO,H20,  m.  p.  159°, 
[a]o  - 12 1-2°  in  chloroform,  is  almost  certainly  proved  to  be  ergosterol 
by  an  examination  of  its  acetyl  derivative,  despite  the  discrepancies 
between  the  m.  p.'s  and  rotations  of  the  two  compounds. 

The  more  soluble  constituent  is  obtained  as  a  sandy,  indistinctly 
crystalline  powder,  m.  p.  133°,  containing  a  little  nitrogen  and  a  trace 
of  ash ;  it  is  probably  a  cerebrin,  but  is  not  identical  with  the  cere- 
broside  isolated  by  Bamberger  and  Landsiedl  from  Zycoperdon  Booista 
(Abstr.,  1905,  ii,  852). 

Scholl  has  shown  that  chitin  can  be  obtained  in  a  comparatively 
simple  manner  from  Boletus  edvlis  (Abstr.,  1908,  ii,  1065).  The 
author  has  applied  Scholi's  method  to  this  fungus,  and  also  obtained  a 
product  rich  in  chitin.  The  method,  therefore,  seems  to  be  suitable 
for  the  isolation  of  chitin  from  fleshy  fungi,  but  not  from  those  having 
coriaceous  or  leathery  membranes.  C.  S. 

Composition  of  the  Pulp  of  Cassia  fistula.  Constant  Griebel 
{Zeitsch.  Nahr.  Genussm.,  1911,  21,  283—288) — Pour  samples  of 
cassia  pulp,  free  from  seeds  and  tissue,  were  found  to  contain : 
Insoluble  substances,  6-32- 9*99%;  invert  sugar,  6-79— 16*42% ; 
'  sucrose,  53-13— 66-31% ;  sugar-free  extractives,  20-31—24-32%; 
mineral  substances,  3-98 — 5-67%.  Citric  acid,  tannins,  pectinous 
substances,  and  colouring  substances  were  also  present.  As  a  rule, 
the  presence  of  added  sugar  is  not  indicated  by  the  sucrose  content  of 
a  sample,  this  form  of  adulteration  being  detected  more  readily  from 
tbe  amounts  of  sugar-free  extractives  and  mineral  substances  present. 
A  mixture  consisting  of  75%  of  pure  pulp  and  25%  of  sucrose  gave 
the  following  results  on  analysis:  Insoluble  substances,  6-19%; 
invert  sugar,  7-12%;  sucrose,  72*36%;  sugar-free  extractives,  14*33%; 
mineral  substances,  2 -91%.  All  the  figures  given  are  calculated  on 
the  dry  substance.  W.  P.  S. 
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Variations  in  the  Composition  of  the  Root  of  the  Gentian 
during  a  Year's  Growth.  Marc  Bridel  (/.  Pharm.  Chim.,  1911, 
[vii],  3,  294 — 305). — The  principal  constituents  of  the  root  of  the 
official  gentian  {Gentiana  lutea)  are  the  glucoside  gentiopicrin  and  the 
carbohydrates  dextrose,  Isevulose,  sucrose,  and  gentianose.  Gentianose 
is  hydrolysed  by  invertase,  yielding  Isevulose  (1  mol.)  and  gentiobiose  ; 
the  latter  can  be  hydrolysed  by  the  gentiobiase  in  emulsin  to  2  mols. 
of  dextrose.  For  this  reason,  the  amount  of  gentiopicrin  in  the 
root  of  the  gentian  cannot  be  estimated  by  the  aid  of  emulsin  and 
the  polarimeter,  because  the  enzyme  hydrolyses  the  gentianose  as  well 
as  the  glucoside.  However,  by  extracting  the  root  with  alcohol, 
evaporating  the  extract  to  dryness,  and  extracting  the  residue  with 
ethyl  acetate  (which  only  dissolves  the  gentiopicrin),  it  is  possible  to 
separate  the  glucoside  from  the  accompanying  carbohydrates  and  to 
estimate,  in  the  manner  described  in  the  paper,  the  gentianose  in  the 
residue  insoluble  in  the  ethyl  acetate  and  the  gentiopicrin  in  the  ethyl 
acetate  solution. 

The  following  observations  have  been  made.  At  the  beginning  of 
June  the  root  of  the  gentian  contains  a  minimal  amount  (1'2%)  of 
carbohydrates  hydrolysable  by  invertase  ;  from  this  month  the  amount 
increases  until  August  (7  "8%),  and  then  remains  approximately 
constant.  The  amount  of  gentiopicrin  does  not  vary  much  throughout 
the  year  ;  it  is  about  2%,  and  shows  a  slight  increase  in  June  and  July. 
Gentianose  is  always  present  to  the  extent  of  3 — 5%,  except  during 
May  and  June,  when  the  root  contains  gentiobiose ;  the  amount  of 
gentianose  reaches  its  maximum  in  August  and  September.  The 
amount  of  sucrose  shows  the  greatest  variations  ;  it  increases  from 
about  1%  in  July  to  more  than  4%  in  November,  and  is  absent  at  the 
renewal  of  the  growth  in  the  spring.  C.  S. 

Pseonol  Produced  by  Decomposition  of  a  Glucoside.  G. 
Peron  (/.  Pharm.  Chim.,  1911,  [vii],  3,  238— 241).— It  is  shown  that 
pseonol,  isolated  by  Martin  and  Jagi  (Abstr.,  1879,  206)  from  the  roots 
of  the  tree  peony  (Pceonia  arborea)  occurs  in  this  drug  in  the  form  of 
a  glucoside,  along  with  a  specific  enzyme,  which  decomposes  the  latter, 
furnishing  pseonol  and  dextrose.  The  glucoside,  which  is  also 
hydrolysed  by  hot  dilute  sulphuric  acid,  but  not  by  emulsin,  could  not 
be  isolated.  The  roots  also  contain  sucrose.  The  specific  enzyme  also 
occurs  in  the  roots  of  Pceonia  officinalis.  T.  A.  H. 

Betaines  of  Plants.  I.  Ernst  Schulze  and  U.  Pfbnninger 
(Zeitsch.  physiol.  Chem.,  1911,  71,  174 — 185.  Compare  Schulze  and 
Trier,  Abstr.,  1910,  ii,  743). — Phosphatides  from  the  latex  of  Vicia 
sativa,  Pisum  sativum^  and  Phaseolua  vulgaris  yield  no  base  other  than 
choline  on  hydrolysis ;  neither  betaine,  trigonelline,  nor  stachydrine 
could  be  identified.  This  is  in  agreement  with  previous  experience 
with  leguminous  plants.  Apparently  the  occurrence  of  betaine  and 
trigonelline  in  the  latex  of  such  plants  has  no  genetic  relationship  to 
the  formation  of  the  phosphatides. 

The  phosphatide  of  oats,  Avena  saliva,  yields  on  hydrolysis  a  small 
proportion  of  betaine  as  well  as  choline.  E.  F.  A. 
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Phosphates  with  Organic  Linkings.  P,  A.  Boorsma  {Gedenkhoek 
aangeboden  aan  J.  M.  van  Bemmelen,  1910,  210 — 213). — Extraction  of 
rice-bran  with  water  or  very  dilute  acetic  acid  yielded  a  liquid  con- 
taining a  considerable  proportion  of  phosphates,  both  inorganic  and 
organic,  which  were  precipitated  by  heating.  On  ignition  of  the  dry 
precipitate,  72  "6%  of  ash  containing  only  phosphates  remained. 
Analysis  of  the  ash  gave  the  following  results:  P2O5,  59 '7%;  Fe^Og, 
5-37%;  CaO,  1-95%;  MgO,28-5%;  KgO,  3-7%.  ,     _ 

Analyses  of  copper,  silver,  and  lead  derivatives  indicated  that  the 
organic  phosphate  mixture  contained  at  least  two  organic  compounds. 
Attempts  to  isolate  them  were  unsuccessful.  A.  J.  W. 

The  Constituents  of  Scopolia  japonica.  "Matajiro  Watanabe 
{1th  Intern.  Congr.  Appl.  Ghem.,  1909,  Sect.  VIII  B,  134— 135).— The 
leaves  of  Scopolia  japonica  contain  about  0'18%  of  alkaloids,  about 
90%  of  which  is  hyoscyamine,  together  with  5%  of  scopolamine  and 
a  small  quantity  of  atropine.  C.  H.  D. 

Symptoms  shown  by  Plants  under  the  Influence  of 
Different  Toxic  Compounds.  Oswald  Schreiner  {Froc.  Amer. 
Soc.  Biol.  Ghem.,  1910,  xiii — xiv  ;  J.  Biol.  Ghem.,  9). — Organic  sub- 
stances cause  changes  in  certain  definite  plant  characteristics,  and  if 
occurring  in  the  soil,  may  produce  certain  diseases  in  plants.  From  the 
numerous  instances  given,  the  following  may  be  mentioned  :  coumarin 
causes  distortion  of  the  leaves ;  vanillin  inhibits  root  growth ;  benzo- 
quinone  causes  tall,  slender  growths.  The  coumarin  effect  is  overcome 
by  phosphates,  the  vanillin  effect  by  nitrates,  and  the  benzoquinone 
effect  by  potassium  salts.  W.  D.  H. 

Influence  of  Nutrition  on  the  Variability  in  the  Composition 
of  Sugar  Beet  in  the  First  Year  of  Growth.  Karl  Andrlik  and 
Josef  Urban  [Zeitsch.  Zuckerind.  Bohm,  1911,  35,  369 — 378). — Sand 
culture  experiments  with  sugar  beet  manured  with  definite  amounts 
of  potassium  and  sodium  nitrates  and  superphosphate.  The  seed 
employed  was  from  one  root,  the  object  being  to  ascertain  the 
variations  due  to  different  manures  in  excess. 

The  variations  in  the  different  constituents  were  as  follows  :  sugar, 
4-8  ;  N,  0-119  ;  KgO,  0-219  ;  NagO,  0075,  and  PgO,,  0079%. 

In  the  production  of  100  parts  of  sugar  the  foirowing  amounts  of 
nutritive  substances  were  utilised:  N,  2-75 — 6'64;  KgO,  3*79 — 8*64; 
NagO,  1-09- 6-49,  and  P2O5,  0-87- 1-46  parts.  N.  H.  J.  M. 

Presence  of  Optically  Active  Non-sugars  in  the  Beet 
Influencing  the  Polarisation  Results.  Friedbich  Strohmer  and 
Ottokar  Fallada  {7th  Intern.  Gongr.  Appl.  Ghem.,  1909,  Sect.  V, 
47 — 55). — In  certain  seasons  the  amount  of  sugar  in  the  beet  as 
determined  by  the  hot  water  digestion  method  is  larger  than  that 
determined  by  Clerget's  method.  This  is  due  to  the  solution  of  dextro- 
rotatory pectin  substances  present  in  excess  of  the  quantity  which  the 
normal  addition  of  lead  acetate  is  able  to  precipitate. 

The  amount  of  dextrorotatory  pectin  dissolved  increases  with  the 
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temperature  of  extraction,  and  the  cold  water  digestion  method  is 
therefore  to  be  preferred.  Alcoholic  extraction  gives  trustworthy 
results  for  scientific  work.  E.  F.  A. 

A  Combination  of  Glycuronic  Acid  from  the  Sugar  Beet. 
K.  Smolenski  {Zeitsch.  physiol.  Chem.,  1911,71,  266 — 269). — A  sub- 
stance was  separated  out  from  sugar  residues  which  is  regarded  as  a 
glycuronide  of  Andrlik  and  Votocek's  beetroot-resin  acid  (Abstr., 
1898,  i,  157).  It  has  the  formula  CggH^^Og,  and  on  hydrolysis  splits 
into  beetroot-resin  acid  (CggHggOg)  and  glycuronic  acid  (CgHj^Oy). 
The  interest  of  the  substance  is  that  it  is  the  first  time  glycuronic 
acid  has  been  obtained  directly  from  the  vegetable  world.     W.  D.  H. 

Nitrogen  Nutrition  of  Leguminosae.  Georg  Rittee  {Centr. 
Bakt.  Far.,  1911,  ii,  29,  650 — 668). — Pot  experiments  are  described 
in  which  blue  lupins  were  grown  in  an  exhausted  heavy  loam,  without 
manure,  with  mineral  manures,  and  with  mineral  manures  in  conjunc- 
tion with  ammonium  salts  or  sodium  nitrate.  Some  series  were 
inoculated  with  soils  on  which  lupins  or  other  leguminous  plants  had 
grown. 

The  results  show  that,  in  absence  of  nodule  organisms,  blue  lupins 
develop  normally  when  supplied  with  sodium  nitrate  or  with 
ammonium  sulphate.  Ammonium  salts,  which  are  directly  assimi- 
lated, seem  to  produce  more  growth  than  the  same  amount  of  nitrogen 
as  nitrates. 

The  plants  which  were  inoculated  and  received  no  combined 
nitrogen  beyond  the  small  amount  in  the  soil  produced  fairly  large 
amounts  of  growth.  Both  the  growth  and  the  amount  of  nitrogen  in 
the  produce  were  less  than  when  combined  nitrogen  was  supplied. 
Application  of  nitrogenous  manure  during  the  early  period  of  the 
growth  of  inoculated  plants  produced  good  results  by  preventing  any 
injury  during  the  period  of  hunger. 

No  nodules  were  produced  in  the  soil  unless  inoculated  with  lupin 
or  serradella  soil.  Clover,  lucerne,  pea,  and  bean  soils  had  no  effect. 
Serradella  soil  gave  even  better  results  than  lupin  soil. 

Blue  lupins  can  be  grown  on  heavy  soil  containing  calcium 
carbonate.  N.  H.  J.  M. 

Removal  of  the  Constituents  of  Peas  by  Water  and 
Aqueous  Solutions.  Edmond  Poppe  {Bull.  Soc.  chim.  Belg.,  1911, 
25,  136 — 145). — Comparative  measurements  of  the  soluble  substances 
removed  from  peas  [Pisum  sativum)  by  water  and  aqueous  solutions  of 
sodium  chloride  and  sucrose  have  been  made  at  20°,  50°,  and  100°. 
The  analytical  data  obtained  have  reference  to  nitrogenous  compounds 
estimated  by  Kjeldahl's  method,  to  phosphates,  chlorides,  and  to 
carbohydrates,  which  were  estimated  by  means  of  Fehling's  solution 
after  hydrolysis  by  hydrochloric  acid.  In  general,  the  extraction  of 
soluble  substances  increases  with  rise  of  temperature,  and  in  the  case 
of  water  the  quantities  removed  are  greater  than  for  the  aqueous 
solutions  under  comparable  conditions.  H.  M.  D. 
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Mode  of  Action  of  Sulphur  in  Combating  Oidium.  Rene 
Marcille  [Compt.  rend.,  1911,  152,  780 — 783.  Compare  Foreman, 
this  vol.,  ii,  222). — The  beneficial  effect  of  finely  divided  sulphur  for 
destroying  cryptogams  in  viticulture  is  attributed  to  the  small  amount 
of  sulphuric  acid  in  the  preparations  usually  employed.  Samples 
examined  contained  022 — 0-625%  of  sulphur  trioxide.         W.  O.  W. 

Occurrence  of  Tyrosine  Crystals  in  Roquefort  Cheese. 
Arthur  W.  Dox  {J.  Amer.  Chem.  Soc,  1911,  33,  423— 425).— In  the 
course  of  the  examination  of  several  specimens  of  Roquefort  cheese, 
small,  white  specks  were  observed  in  the  cracks  and  crevices.  These 
were  carefully  picked  out  and  were  identified  as  crystals  of  tyrosine. 
It  is  well  known  that  cheese  often  contains  tyrosine,  but  this 
substance  has  not  previously  been  found  to  occur  in  it  in  the  form  of 
crystals.  E.  G. 

Biochemical  Circulation  of  the  Phosphate  Ion  in  Soils. 
Julius  Stoklasa  {Centr.  Bakt.  Par.,  1911,  ii,  29,  385— 519).— In 
calcareous  soils  most  of  the  soluble  phosphoric  acid  applied  as  super- 
phosphate is  rendered  in.soluble  in  seven  or  eight  weeks.  In  fertile 
soils  most  of  the  phosphoric  acid  is  present  in  organic  forms  ;  meadow 
and  peat  soils  were  found  to  contain  0  0018 — 0-0034%  of  phosphorus 
as  phosphatides. 

Assuming  that  soil  organisms  produce  in  twenty-four  hours  15  mg. 
of  carbon  dioxide  in  1  kilogram  of  soil  to  a  depth  of  40  cm.  (five  times 
as  much  may  be  produced  in  garden  soil),  the  amount  of  carbon 
dioxide  per  hectare  would  be  75  kilos,  per  day.  In  addition  to  carbon 
dioxide  there  is  a  constant  production  of  a  variety  of  organic  acids 
from  the  breaking  down  of  carbohydrates,  which  not  only  act  on 
phosphates,  etc.,  but  subsequently  serve  as  food  for  micro-organisms. 

As  regards  the  decomposition  of  organic  phosphorus  compounds, 
nucleic  acid  is  only  attacked  in  presence  of  a  sufficient  amount  of 
suitable  carbon  compounds,  whilst  some  micro-organisms  require 
nitrogen  as  well. 

The  intensity  of  absorption  of  phosphoric  acid  by  bacteria  depends 
to  a  great  extent  on  the  number  of  bacteria  present;  in  soil  which  was 
not  inoculated,  66%  of  the  total  phosphoric  acid  was  absorbed,  whilst 
in  the  same  soil  inoculated  the  absorption  was  98%.  Inoculation  of 
the  soil  with  Bacillus  mycoides  increased  the  yield  of  barley  by  render- 
ing the  nutritive  substances  of  the  soil  more  readily  available. 

The  energy  of  nitrogen  assimilation  in  soils,  and  of  the  production 
of  ammonia,  furnish  indications  of  the  relative  amounts  of  readily 
assimilable  phosphoric  acid  present  in  different  soils.       N.  II.  J.  M. 

Production  of  Acids  and  Alkalis  in  the  Soil.  Alfred  D. 
Hall  and  Norman  H.  J.  Miller  {1th  Intern.  Congr.  Appl.  Chem., 
1909,  Sect.  VII.,  17 — 18). — Application  of  ammonium  salts  to  soils 
deficient  in  calcium  carbonate  results  in  the  production  of  free  acid, 
owing  to  the  withdrawal  of  the  ammonia  by  lower  and  higher 
vegetation.  This  has  occurred  on  some  of  the  experimental  grass 
plots  at  Rothamsted,  the  soil  of  which,  when  extracted  with  water, 

VOL.  C.  ii.  29 


ii.    430  ABSTRACTS   OF   CHEMICAL   PAPERS. 

yields  solutions  containing  small  amounts  of  free  mineral  acid  and 
much  larger  amounts  of  humic  acid.  Nitrification  is  almost  suspended, 
and  the  plants  take  up  most  of  their  nitrogen  in  the  form  of  ammonia 
(compare  Hutchinson  and  Miller,  A.bstr.,  1909,  ii,  923), 

Application  of  nitrates  tends  to  produce  an  alkaline  reaction,  since 
the  plants  require  more  nitrogen  than  sodium  (compare  Hall  and 
Miller,  Abstr.,  1906,  ii,  119).  Free  sodium  carbonate  can  be  extracted 
from  some  of  the  Rothamsted  plots  which  have  received  sodium  nitrate 
continuously.  An  injurious  effect  on  the  soil  is  producfd  by  the 
deflocculating  action  on  the  clay.  Similar  results  may  be  produced 
when  potassium  sulphate  and  sodium  chloride,  etc.,  are  applied  to  soils 
containing  calcium  carbonate.  The  injurious  effect  of  potassium  salts 
is  evident  on  several  of  the  Rothamsted  plots.  N.  H.  J.  M. 

Injurious  Bacterial  Activity  in  Soils.  Rudolf  Emmerich, 
W.  Graf  zu  Leiningen  and  Oskar  Loew  (Centr.  Bakt.  Par.,  1911,  ii, 
29,668—683). — Addition  of  0*5%  starch  to  a  loam  soil  containing 
0'6%  of  calcium  carbonate  and  manured  with  ammonium  chloride 
retarded  the  growth  of  flax  ;  the  roots  were  brown  and  mostly  dead. 
As  this  result  could  not  be  due  to  the  production  of  acidity,  or 
to  reducing  processes  (no  nitrate  or  sulphate  being  applied),  the 
injurious  action  is  attributed  to  suffocation  of  the  roots  by  the 
withdrawal  of  oxygen  by  overcrowded  bacteria. 

As  rei^ards  injury  by  organisms  producing  hydrogen  sulphide,  it  was 
found  that  a  0'42%  solution  of  the  gas,  when  diluted  fifty  times, 
is  still  injurious  to  twigs  of  Tradescantia.  The  examination  of  different 
soils  showed  that  organisms  which  produce  hydrogen  sulphide  from 
sulphates  occur  frequently. 

The  most  important  acid-producing  microbes  seem  to  be  the 
different  kinds  of  butyric  acid  bacillus,  which  occur  very  generally,  and 
in  subsoils  as  well  as  at  the  surface.  The  organisms  were  found  at  a 
depth  of  85  cm.  in  a  loam  soil  and  frequently  on  plants. 

The  more  favourable  effect  of  rotted  farmyard  manure  as  compared 
with  fresh  manure  is  due  to  the  production  in  the  latter  of  formic, 
acetic,  and  butyric  acids,  indole,  scatole,  and  hydrogen  sulphide,  whilst 
in  old  manure  these  substances  have  been  mostly  oxidised.  Very 
injurious  effects  have  been  observed  in  tobacco  plantations  after  the 
application  of  cotton  cake. 

The  methods  employed  for  examining  soils  for  the  different  injurious 
organisms  are  described.  N.  H.  J.  M. 

Changes  Induced  by  the  Addition  of  Carbohydrates  to 
Soils.  Henry  B.  Hutchinson  and  Francis  S.  Marr  {Tth  Intern.  Congr. 
Appl.  Chem.,  1909,  Sect.  VII.,  37 — 40). — Application  of  starch  at  the 
rate  of  1  ton  per  acre  to  a  part  of  the  continuously  un manured  barley 
plot  at  Rothamsted  and  to  the  plot  receiving  complete  mineral  manure 
resulted  in  an  average  reduction  of  17'45%  in  the  yield,  whilst  the 
subsequent  'application  of  the  same  amount  of  sucrose  reduced  the 
average  yield,  the  next  year,  by  31*2%.  The  examination  of  the  soil 
showed  a  striking  increase  in  the  number  of  bacteria  and  moulds  where 
carbohydrates  had  been  applied,  the  bacterial  content  of  the  untreated 
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and     the    treated     soil     being    64    and     14*9    millions     per    gram 
respectively. 

In  order  to  throw  some  light  on  the  rate  of  oxidation  of  carbo- 
hydrates in  the  soil,  2%  of  starch,  mannitol,  and  dextrose  respectively 
were  added  to  soil  (200  grams)  in  cylinders  through  which  air  was 
passed  for  fifteen  minutes  every  day,  and  the  carbon  dioxide 
estimated.  The  series  included  soil  without  carbohydrate,  and  two 
additional  lots  with  dextrose  to  which  sodium  nitrate  and  ammonium 
sulphate  respectively,  were  added.  The  amount  of  carbon  dioxide 
produced  in  thirty  days,  calculated  as  percentages  of  carbohydrate, 
were  as  follows  :  starch,  9*6  ;  mannitol,  30'5  ;  dextrose,  42*0  ;  dextrose + 
(NHJ2SO4,  53-1,  and  dextrose  +  NaNOg,  55-5%.  The  bacterial 
contents  of  the  soils  were:  10-40,  5-52,  11-72,  IT'Ol,  and  1059  millions 
per  gram.  The  bacterial  content  of  the  untreated  soil  was  5-48 
millions  per  gram,  or  about  the  same  as  soil  +  mannitol. 

K  H.  J.  M. 

Two  Compounds  Isolated  from  Peat  Soils.  Charles  S. 
Robinson  (/.  Amer.  Chem.  Soc,  1911,  33,  564— 568).— Suzuki  (Abstr., 
1907,  ii,  127)  has  obtained  several  amino-acids,  including  leucine,  from 
a  natural  humic  acid,  and  Schreiner  and  Shorey  (this  vol.,  ii,  65,  147) 
have  isolated  various  nitrogen  compounds  from  soils. 

Leucine  and  isoleucine  have  now  been  isolated  from  certain  peat 
soils.  E.  G. 

Sulphur  Requirements  of  Farm  Crops  in  Relation  to  the 
Soil  and  Air  Supply.  Edwin  B.  Hart  and  W.  H.  Peterson 
{J.  Amer.  Chem.  Soc,  1911,  33,  549— 564).— The  amount  of  sulphur 
in  various  feeding  materials  has  been  estimated  by  the  peroxide 
method  (Osborne,  Abstr.,  1902,  i,  251),  and  it  is  shown  that  such 
products  contain  a  much  higher  total  of  sulphur  trioxide  than  is  found 
in  the  ash,  a  large  proportion  being  lost  by  ignition.  A  table  is  given 
of  the  quantities  of  sulphur  trioxide  removed  from  the  land  per  acre 
by  average  crops.  Estimations  have  also  been  made  of  the  sulphur 
trioxide  in  several  soils,  some  of  which  had  been  manured,  whilst 
others  had  not  been  manured. 

The  results  show  that  considerable  quantities  of  sulphur  are  removed 
from  the  soil  by  common  crops.  Although  the  loss  is  partly  compen- 
sated by  the  supply  of  sulphur  from  the  atmosphere,  the  latter  is 
probably  counterbalanced  by  the  losses  the  land  sustains  by  drainage. 
Soils  which  had  been  cropped  for  fifty  to  sixty  years,  and  had  received 
little  or  no  manure,  were  found  to  have  lost  an  average  of  40%  of  the 
sulphur  trioxide  originally  present,  as  determined  by  comparison  with 
virgin  soils,  but  in  cases  in  which  farm  manure  had  been  regularly 
and  liberally  applied,  the  sulphur  content  of  the  soil  had  been 
maintained  or  even  increased. 

It  is  evident,  therefore,  that  it  is  necessary  to  supply  sulphur  to 
the  soil  in  order  to  replace  that  removed  by  the  crops  and  drainage. 
Suitable  sources  of  the  element  are  farm  manure,  commercial  super- 
phosphate, ammonium  sulphate,  potassium  sulphate,  and  calcium 
sulphate.  E.  G. 

VOL.  C.  ii.  30 


ii.   432  ABSTRACTS  OF   CHEMICAL   PAPERS. 

Influence  of  Calcium  Carbonate  and  Ammonium  Sulphate 
on  the  Assimilation  of  Phosphoric  Acid  from  Different 
Sources.  Dmitri  Prianischnikoff  (7i/i  Intern.  Congr.  Ap-pl.  Chem., 
1909,  Sect.  VII,  87). — Addition  of  calcium  carbonate,  in  conjunction 
with  sodium  or  calcium  nitrate,  to  sand  cultures  gives  rise  to  a 
considerable  depression  in  the  yield  when  bone  meal,  crude  phosphates, 
and  pure  tricalcium  phosphates  are  employed.  With  aluminium  and 
iron  phosphates  the  depression  is  less  marked,  whilst  with  basic  slag, 
acid  phosphate,  and  dicalcium  phosphate  no  effect  is  produced. 

Ammonium  sulphate  renders  even  crude  phosphates  available,  but 
at  the  same  time  acts  injuriously  on  the  plants,  owing  to  the  libera- 
tion of  acid.  The  injurious  action  may  be  overcome  by  adding  small 
amounts  of  calcium  carbonate ;  larger  amounts  of  carbonate  render 
crude  phosphates  completely  useless  for  gramineous  plants. 

The  best  results  are  obtained  when  sodium  nitrate  and  ammonium 
sulphate  are  employed  together.  N.  H.  J.  M. 

Amounts  of  Chlorine  and  Sulphuric  Acid  in  Rain-Water. 
J.  WiTUYNj  (/.  exper.  Landw.,  1911,  12,  20 — 30  [in  Russian], 
30—32  [German  abstract].  Compare  Kinch,  Trans.,  1900,  77,  1271). 
— The  amounts  of  chlorine  and  sulphuric  acid  in  rain-water  were 
estimated  in  monthly  samples,  collected  in  eight  different  places,  from 
April,  1909,  to  March,  1910.  The  average  amounts  per  million  of 
rain-water,  and  the  total  amounts  for  the  year  in  lb.  per  acre  were  as 
follows  : 

Rainfall  Per  million         Per  acre  (lb. ) 

days,  inches.  CI.  SO3.            CI.        SO3. 

1.  St.  Petersburg   225  25-41  3-56  12-21  20 

2.  Ochta  209  26-34  2-36  11-87  14 

3.  Pawlowsk   229  20-53  1-57  3-52           7 

4.  Sapoljo    —  19-13  3-01  2-22  13 

5.  Smolensk    225  25-98  3-06  1-00  18 

6.  Mariupol 93  13-35  3-77  16-26  11 

7.  Tula    141  18-76  1-83  1-92          7 

8.  Borowoje,  Samara 124  21-30  1-95  1-06           9 

In  the  St.  Petersburg  Government  (Nos,  1 — 4)  the  highest  amounts 
of  chlorine  occur  in  spring  and  autumn,  when  sea  winds  predominate. 

The  results  obtained  at  St.  Petersburg,  Ochta,  and  Mariupol 
indicate  that  the  sulphuric  acid  is  chiefly  derived  from  the  combustion 
of  coal  and  wood.  N.  H.  J.  M. 
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Simple  Arrangement  for  Reading  Ordinary  Burettes. 
Jaroslav  Milbauer  {Chem.  Zeit.y  1911,  35,  419). — The  author 
imitates  the  ordinary  Schellbach  burette  by  marking  a  vertical  line, 
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2  mm.  broad,  on  a  visiting  card,  and  then  cutting  the  latter  so  that  it 
will  slide  over  the  burette.  The  reading  can  then  be  taken  exactly  as 
in  the  Schellbach  burette.  T.  iS.  P. 

Washbottle  for  Continuous  Hot  Water  Supply.  G.  E. 
BoLTz  {J.  Amer.  Chem.  Soc,  1911,  33,  514 — 515). — A  washbottle  is 
described  which  provides  a  convenient  method  of  washing  precipitates 
in  analytical  work.  It  consists  of  a  uheavy,  five-litre  boiling  flask, 
fitted  with  a  rubber  stopper  with  three  holes.  Through  one  of 
the  holes  passes  a  glass  tube  connected  with  the  washing  jet,  and 
through  another  a  tube  leading  from  the  flask  to  a  large  supply- 
bottle.  In  order  to  allow  steam  to  escape  from  the  flask  and  to 
prevent  the  latter  from  becoming  tilled,  owing  to  condensation  caused 
by  the  cold  water  from  the  supply-bottle,  a  special  valve  is  provided. 
This  consists  of  a  tube  which  passes  through  the  third  hole  in  the 
rubber  stopper,  and  towards  the  upper  end  has  a  constriction  fitted 
with  a  ground-glass  plug.  The  upper  end  of  the  tube  is  partly  closed 
to  prevent  the  escape  of  the  plug.  In  the  lower  part  of  the  tube 
is  inserted  a  float,  consisting  of  a  glass  bulb  with  a  long  stem.  As 
the  water  from  the  supply-bottle  enters  the  flask  and  raises  the  level 
of  the  water  in  the  latter,  the  float  rises  until  its  stem  raises  the  plug 
and  thus  allows  air  to  enter.  In  order  to  obviate  the  bursting  of  the 
flask  by  the  sudden  condensation  of  the  steam,  a  safety  mercury-valve 
is  recommended,  which  can  be  easily  made  by  means  of  a  bent  glass 
tube,  one  end  passing  through  the  rubber  stopper,  and  the  other, 
which  has  a  bulb  6"  from  the  end,  dipping  into  a  vessel  of  mercury. 

E.  G. 

Calculation  of  Gas  Analyses.  Rud.  Jelleb  {Zeitach.  anal.,  1911, 
50,  250 — 263). — A  paper  containing  useful  formulae  for  the  calculation 
of  analyses  of  mixtures  of  gases  by  the  combustion  process. 

L.  DE  K. 

Exact  Electrolytic  Method  for  Estimating  Metals.  W.  L. 
Perdue  and  George  A.  Hulett  (J.'^  Physical  Cliem.,  1911,  15, 
147 — 154). — Electrolysis  is-  carried  out  in  an  amalgamated  platinum 
crucible  containing  a  mercury  cathode  which  dissolves  the  metal 
deposited  on  it.  The  anode  is  a  spiral  of  platinum  wire  suspended 
near  the  surface  of  the  electrolyte,  which  is  covered  with  an  inverted 
funnel.  The  current  is  passed  until  the  liquid  evolves  gas  freely,  the 
consequent  spraying  washing  down  the  funnel  and  the  walls  of  the 
crucible.  The  cathode  is  washed  by  displacing  the  electrolyte  with  con- 
ductivity water,  without  breaking  circuit,  until  the  current  falls  to 
zero.  Oxidation  of  the  cathode  is  thereby  prevented.  The  previous 
amalgamation  of  the  platinum  crucible  enables  the  mercury  to  wet  it, 
so  that  the  electrolyte  does  not  get  behind  the  mercury  and  the 
latter  can  be  washed  without  agitation.  The  crucible  and  amalgam 
are  dried  in  a  vacuum  desiccator  containing  a  dish  of  mercury  to 
maintain  the  vapour  pressure. 

The  method,  it  is  claimed,  avoids  the  error  due  to  the  inclusion  of 
electrolyte  and  gases  in  solid  metal  cathodes,  as  in  the  case  of  the  silver 
voltameter.    It  is  well  adapted  to  metals  like  cadmium  which  are  easily 
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soluble  in  mercury,  but  with  metals,  such  as  copper  and  zinc,  which 
form  solid  amalgams,  it  is  necessary  to  agitate  the  mercury  by  rotating 
the  cathode  so  that  the  amalgams  do  not  collect  on  the  surface. 

E.  J.  C. 

New  Apparatus  for  the  Electro- Analytical  Estimation  of 
Metals.  A  Glass- Frame  Anode  for  Use  with  Silver  and 
Nickel  Cathodes.  Henry  J.  S.  Sand  and  William  M.  Smalley 
{Trans.  Faraday  Soc,  1911,  6,  205—211.  Compare  Abstr.,  1910, 
ii,  66). — An  apparatus  for  electrolytic  estimations  has  been  so 
designed  as  to  require  a  minimum  quantity '  of  platinum.  The 
anode  consists  of  platinum  gauze,  attached  to  a  central  glass  frame 
by  fusion,  and  capable  of  rotation;  the  cathodes  are  of  silver  or 
nickel  gauze  on  a  frame  of  sheet  metal,  slipping  over  the  outer 
guide-tube  of  the  anode.  Silver  cathodes  are  found  suitable  for 
estimations  of  copper,  stripping  being  effected  by  a  10%  solution  of 
sulphuric  acid  to  which  hydrogen  peroxide  has  been  added.  Nickel 
cathodes  serve  for  estimations  of  zinc. 

Copper  is  deposited  in  about  five  minutes,  using  a  current  of 
10  amperes,  afterwards  reduced  to  5  amperes.  Zinc,  in  acetic  acid 
solution,  requires  twenty-five  minutes,  and  the  results  are  slightly 
high ;  in  citric  acid  solution  the  tendency  to  be  high  is  less,  but  the 
time  required  is  greater.  Copper  and  zinc  are  easily  estimated  in 
succession  in  the  same  solution.  C.  H.  D. 

Halogenimetry.  Juan  A.  Sanchez  {1th  Intern.  Congr.  Appl. 
Chem.f  London,  1909,  Sect.  I.,  144 — 145). — Fifty  c.c.  of  a  solution 
containing  chlorides,  bromides,  and  iodides,  the  quantity  of  iodide 
present  being  equivalent  to  not  more  than  0*3  gram  of  potassium 
iodide,  are  heated  with  10  c.c.  of  20%  sodium  nitrate  and  5  c.c.  of 
1  : 4-sulphuric  acid  until  all  iodine  is  expelled.  The  difference 
between  the  estimations  of  total  halogen  before  and  after  boiling  gives 
the  iodine.  The  solution,  containing  only  chlorides  and  bromides,  is 
distilled  with  5  c.c.  of  1  : 4-sulphuric  acid  and  5  grams  of  manganese 
dioxide.  Bromine  only  is  expelled,  and  is  absorbed  in  potassium 
iodide  solution  and  titrated.  When  chlorides  are  present  in  large 
excess,  some  chlorine  passes  over.  The  mixed  vapours  are  absorbed  in 
a  solution  of  an  alkali  sulphite,  the  excess  of  sulphite  decomposed  by 
heating  with  sulphuric  acid,  and  bromine  estimated  as  above. 

C.  H.  D. 

Estimation  of  Halogens  in  Organic  Compounds.  W.  O. 
Walker  and  J.  A.  MacRae  (/.  Amer.  Chem.  Soc,  1911,  33, 
598 — 599). — Stephanoff  (Abstr.,  1907,  ii,  50)  has  described  a  method 
for  estimating  halogens  in  organic  compounds  which  depends  on  the 
reducing  action  of  nascent  hydrogen  formed  by  the  action  of  sodium  on 
ethyl  alcohol.  A  study  of  Bacon's  modification  (Abstr.,  1909,  ii,  179) 
of  this  method  has  shown  that  it  is  not  of  general  applicability,  and 
cannot  be  used  with  substances  which  are  difficult  to  reduce. 

Maryott  (this  vol.,  ii,  66)  has  come  to  the  same  conclusion  with 
regard  to  Stephanoff's  original  method,  but  has  found  that  good  results 
can  be  obtained  by  using  potassium  instead  of  sodium.  E.  G. 
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Estimation  of  Chlorine  in  Presence  of  Hydrochloric  Acid. 
C.  E  BoLSER  and  J.  W.  E.  Glattfield  {1th  Intern.  Congr.  Appl. 
Chem.,  1909,  Sect.  I.,  87 — 88). — The  solution  containing  chlorine 
and  hydrochloric ^acid  s  introduced  into  a  Geissler  bulb,  connected 
with  a  second  bulb  containing  potassium  iodide  solution.  A  current 
of  air  is  then  drawn  through  the  bulbs  until  nearly  all  the  chlorine 
has  been  driven  over.  The  contents  of  the  second  bulb  are  then 
titrated  with  thiosulphate.  The  contents  of  the  first  bulb  are  trans- 
ferred to  a  beaker  containing  some  potassium  iodide  solution,  the 
small  quantity  of  liberated  iodine  titrated,  and  the  acid  is  then 
titrated  with  iV7'2-sodium  hydroxide  and  phenolphthalein.  The 
solutions  used  are  standardised  by  using  known  quantities  in  the 
same  apparatus,  the  quantity  of  liquid  used  being  always  the  same. 
The  limit  of  accuracy  is  about  0"4%.  C.  H.  D. 

Estimation  of  Chlorides  in  Bromides.  Otto  Heeting  {Pharm. 
Zeit ,  1911,  56,  253—254). — The  method  proposed  is  based  on  the  fact 
that  bromine  is  expelled  from  bromides  by  heating  with  acetic  acid 
and  lead  peroxide,  whilst  chlorides  which  may  be  present  are 
unaffected  ;  this  reaction  is  prescribed  in  the  U.S.  Pharmacopceia  as  a 
test  for  chlorides  in  zinc  bromide.  For  the  estimation  of  chloride  in 
potassium  or  sodium  bromide,  3  grams  of  the  salb,  about  6  grams  of 
lead  peroxide,  and  50  c.c.  of  50%  acetic  acid  are  heated  together  in  a 
flask  until  bromine  vapours  cease  to  be  evolved  and  the  mixture  has 
been  concentrated  to  a  syrupy  consistence.  After  cooling,  the  residue 
is  dissolved  in  water,  the  solution  is  filtered,  and  the  filter  and 
insoluble  portion  are  washed.  The  filtrate  is  then  treated  with  20  c.c. 
of  concentrated  nitric  acid,  15  c.c.  of  iV^/10-silver  nitrate  solution  and 
5  c.c.  of  ferric  nitrate  solution  are  added,  and  the  excess  of  silver 
is  titrated  with  iV710-thiocyanate  solution.  W.  P.  S. 

Estimation  of  Small  Quantities  of  Iodides,  alone  or  in 
Presence  of  Other  Substances.  R.  Bernier  and  G.  Peron  (/. 
Pharm.  Chim.,  1911,  [vii],  3,  242 — 248). — The  process  employed  is  a 
combination  and  improvement  of  those  due  to  Baubigny  and  Rivals 
(Abstr.,  1904,  ii,  81)  and  Longi  and  Bonavia  (Abstr.,  1898,  ii,  570, 
637). 

The  material  taken  for  analysis  should  contain  0*01  to  0  03  gram 
of  iodine  as  iodide.  It  should  be  dissolved  in  50  c  c.  of  water,  made 
slightly  alkaline  with  sodium  hydroxide,  and  a  few  crystals  of 
potassium  permanganate  added  and  the  solution  boiled  for  a  few 
minutes,  more  permanganate  being  added  until  a  faint  permanent 
coloration  is  maintained.  The  slight  excess  of  permanganate  is 
destroyed  by  adding  alcohol.  The  solution  is  then  diluted  to  110  c.c. 
when  cold,  and  100  c.c,  of  filtrate  collected.  To  this,  10  c.c.  of  acetic 
acid  and  5  c.c.  of  potassium  iodide  solution  (10%)  are  added,  and  the 
liberated  iodine  titrated  with  iV^lO-sodium  thiosulphate.  For  smaller 
quantities  of  iodine  than  those  prescribed,  iV/100-sodium  thiosulphate 
may  be  usad,  mucilage  of  starch  being  added  towards  the  end  of  the 
reaction.  The  process  is  applicable  in  presence  of  fluorides,  chlorides, 
bromides,  or  chlorates,  but  bromates  must  first  be  reduced  by  sodium 
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hydrogen  sulphite.  Sulphides  and  other  sulphur  compounds,  and  also 
arsenites  and  antimonites,  do  not  interfere  with  the  accuracy  of  the 
process.  Cyanides  must  be  eliminated  by  boiling  the  solution  with 
acetic  acid,  and  ammonium  salts  by  boiling  with  alkalis,  since  both 
these  compounds  give  rise  to  nitrous  acid  in  presence  of  permanganate. 

T.  A.  H. 

Formation  of  Hypoiodites  and  their  Action  on  Sodium 
Thiosulphate.  A  Source  of  Error  in  Certain  Iodine 
Titrations.  J.  P.  Batey  (Analyst,  1911,  36,  132— 137).— Anti- 
monious  salts  may,  as  is  well  known,  be  titrated  with  standard  iodine 
in  the  presence  of  sodium  hydrogen  carbonate.  The  author,  having 
added  an  excess  of  iodine  and  then  titrated  back  with  standard  sodium 
thiosulphate,  obtained  results  in  excess  of  those  obtained  by  the 
direct  method. 

It  is  found  that  unless  the  quantity  of  sodium  hydrogen  carbonate 
is  reduced  to  a  minimum,  there  takes  place  a  formation  of  sodium 
hypoiodite,  which  has  a  powerful  oxidising  action  on  the  thiosulphate 
(formation  of  sulphate),  and  so  vitiates  the  results.  Sodium  hydrogen 
tartrate  may  be  substituted  with  advantage  for  the  acid  carbonate. 

L.  DE  K. 

New  Method  for  the  Estimation  of  Fluorine.  Gunnar 
Stabck  (Zeitsch.  anoi-g.  Chem.,  1911,  70,  173 — 177). — No  accurate 
method  of  estimating  fluorine  by  precipitation  is  known,  and  the 
distillation  methods  are  tedious.  It  is  now  found  that  lead  chloro- 
fluoride,  PbFCl,  is  sufficiently  insoluble,  and  is  very  readily  filtered. 
The  compound  dissolves  in  water  to  the  extent  of  0*1241  raillimols.  in 
100  c.c.  at  18°,  but  is  practically  insoluble  in  dilute  solutions  of  lead 
chloride.     Hydrochloric  or  acetic  acid  increases  the  solubility. 

About  50  c.c.  of  a  solution  containing  0*1  gram  of  sodium  fluoride 
are  rendered  neutral  to  phenolphthalein,  and  200  c.c.  of  a  cold 
saturated  solution  of  lead  chloride  are  added.  After  remaining  over 
night,  the  precipitate  is  collected  on  a  Gooch  crucible,  washed  with 
lead  chloride  solution,  and  then  with  water,  and  dried  at  140 — 150°,  or 
the  precipitate  may  be  dissolved  and  the  chlorine  estimated. 

The  method  has  been  found  to  give  accurate  results  with  soluble 
fluorides,  alone  or  mixed  with  other  salts.  C.  H.  D. 

•  Estimation  of  Total  Sulphur  in  Coals.  Theodor  St.  Warunis 
(Zeitsch.  anal.  Chern.,  1911,  50,  270 — 272). — One  gram  of  the  finely- 
powdered  sample  is  placed  in  a  porcelain  crucible,  and  intimately  mixed 
with  1  gram  of  dry  sodium  carbonate  and  2  grams  of  copper  oxide. 
The  crucible  is  placed  in  a  slanting  position  on  a  perforated  asbestos 
board,  and  heated  with  a  bunsen  burner  so  as  to  let  the  lower  part 
get  red  hot.  The  mass  should  be  often  stirred  with  a  thick  platinum 
wire ;  the  coal  will  then  be  completely  burnt  in  about  two  hours. 

The  mass,  when  cold,  is  treated  with  a  little  bromine  water,  and 
then  dissolved  in  dilute  hydrochloric  acid  containing  bromine.  After 
boiling  off  the  excess  of  bromine  and  filtering  off  from  any  insoluble 
matter,  the  sulphuric  acid  is  precipitated  as  usual  with  barium  chloride. 

L.  DB  K. 
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Kjeldahl's  Process.  Vincent  Edwards  and  Dudley  Chads  {Chem. 
News,  1911,  103,  138). — The  addition  of  granulated  tin  instead 'of 
zinc  to  the  contents  of  the  distilling  flask  is  recommended  to  obviate 
bumping  and  frothing.  T.  S.  P. 

Industrial  Estimation  of  Nitrates  and  Nitric  Esters.  M. 
Marqueyrol  and  D.  Florentin  {Bull.  Soc.  chim.,  1911,  [iv],  9, 
231 — 240). — Schlcesing's  method  for  the  estimation  of  nitrates  has 
been  compared  with  Lunge's  nitrometer  method  and  the  sources  of 
error  in  each  determined,  and  it  is  shown  that  the  two  give  concordant 
results  if  sulphuric  acid  of  94 — 95%  strength  is  used  in  the  nitrometer 
method. 

The  nitric  oxide  formed  and  measured  in  Schlcesing's  method  is 
impure,  due  to  the  inclusion  of  (1)  air  dissolved  in  the  hydrochloric 
acid ;  (2)  air  and  carbon  dioxide  from  the  water  employed,  unless  the 
latter  is  distilled  water  which  has  been  boiled  recently.  In  the 
modified  form  of  Schlcesing's  method,  devised  for  use  with  explosives, 
the  nitric  oxide  is  collected  over  potassium  hydroxide  solution  with 
the  aid  of  a  current  of  carbon  dioxide,  and  in  this  form  is  subject  to 
the  following  errors  :  (1)  inclusion  of  (a)  gaseous  impurities  from  the 
carbon  dioxide,  (b)  air  from  the  hydrochloric  acid  ;  (2)  loss  of  nitric 
oxide,  due  to  the  action  of  potassium  hydroxide.  These  errors  compen- 
sate each  other  if  the  estimation  does  not  occupy  more  than  twenty  to 
twenty-five  minutes,  and  agitation  not  more  than  five  minutes. 

The  results  obtained  with  the  nitrometer  method  vary  with  the 
strength  of  the  sulphuric  acid,  the  nitric  oxide  being  partly  absorbed 
by  acid  of  96 — 97%  strength,  and  the  error  due  to  this  cause  is 
increased  by  excessive  agitation.  The  best  results  are  afforded  by 
acid  of  94%  strength  (compare  Newfield  and  Marx,  Abstr.,  1906,  ii, 
628).  '  T.  A.  H. 

Magenta-S  as  a  Permanent  Standard  for  the  Estimation  of 
Nitrites  in  Water  Analysis.  Joseph  H.  Kastle  and  Elias  Elvove 
{7th  Intern.  Gongr.  Appl.Chem.,  1909,  Sect.  VIII  A,  289— 294).— The 
coloration  obtained  with  water  containing  nitrites  by  means  of  Griess's 
sulphanilic  acid  and  a-naphthylamine  reagent  may  be  accurately 
matched  by  solutions  of  magenta-S.  The  standard  solution  is  made  by- 
dissolving  0'2  gram  of  magenta-S  in  50  c.c.  of  2iV-hydrochloric  acid 
and  diluting  to  2000  c.c.  with  water.  One  hundred  c.c.  of  this  solution 
are  diluted  with  50  c.c.  of  2i\^-hydrochloric  acid  and  made  up  to 
2000  c.c.  This  solution  is  found  to  be  unchanged  in  colour  after  seven 
months.     A  number  of  test  analyses  are  given.  C.  H.  D. 

The  Estimation  of  Phosphoric  Acid.  Gunner  Jorgensen 
{Zeitsch.  angew.  Chem.,  1911,  24,  542 — 544), — A  recapitulation  of  a 
previous  paper  on  the  same  subject.  The  author  upholds  the  accuracy 
of  his  molybdate  process  (compare  also  Analyst,  1909,  34,  392). 

L.  DE  K. 

Titrimetric  Estimation  of  Phosphorus  in  Small  Amounts. 
L.  T.  Bowser  {Amer.  Chem.  J.,  1911,45,  230— 237).— The  various 
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methods  employed  hitherto  for  the  estimation  of  small  quantities 
of  phosphorus  are  all  colorimetric,  with  the  exception  of  that  described 
by  Yeitch  (U.S.  Bur.  Chem.,  Bull.  90,  1904,  188),  and  are  all  open  to 
some  objection. 

According  to  Veitch's  method,  the  phosphomolybdate  precipitate 
is  titrated  with  potassium  hydroxide  solution  of  approximately 
iV76-strength.  If,  however,  a  much  more  dilute  solution  of  potassium 
hydroxide  is  used,  more  accurate  results  can  be  obtained.  The 
volume  of  solution  when  ready  for  precipitation  should  not  be  less 
than  20  c.c.  It  has  been  found  that  0*5  gram  of  ammonium  nitrate 
should  be  added,  and  for  1  mg.  of  PgOg  about  1*5  c.c.  of  the  molybdate 
solution,  or  1  c.c.  for  quantities  of  less  than  0'8  mg.  Precipitation 
should  be  effected  at  55°,  the  mixture  kept  at  this  temperature  for  an 
hour,  and  afterwards  left  for  two  hours  before  filtering.  The  potassium 
hydroxide  solution  used  for  titrating  should  not  be  stronger  than 
0-02iV^.  E.  G. 

Estimation  of  Phosphorus  in  Milk  Ash.  Fb^d.  Bordas  and 
F.  TouPLAiN  (Compt.  rend.,  1911,  152,  899—900.  Compare  Abstr., 
1902,  587). — By  comparison  of  the  amount  of  phosphorus  in  the  ash 
of  milk  with  the  sum  of  the  amount  present  in  the  serum  (mineral 
phosphorus)  and  the  amount  present  in  the  curd  (organic  phosphorus) 
after  coagulation  with  trichloroacetic  acid,  it  is  evident  that  practically 
no  phosphorus  is  lost  by  volatilisation  when  the  determination  is 
made  in  the  usual  way  on  the  total  ash.  W.  0.  W. 

Detection  of  Arsenic,  Phosphorus,  and  Antimony  in  the 
Medical  Diagnosis  of  Poisoning  from  these  Substances. 
Francesco  Pedrazzini  (Boll.  Chim.  Farm.,  1911,  50,  134). — The 
suspected  substance  is  treated  with  zinc  and  sulphuric  acid,  and  the 
evolved  gas  is  passed  into  a  very  weak  solution  of  silver  nitrate.  Any 
black  precipitate  which  forms  is  collected,  dissolved  in  a  solution  of 
tartaric  acid,  and  tested  for  antimony  with  hydrochloric  acid.  A 
portion  of  the  filtrate  is  tested  for  arsenic  by  observing  whether 
a  crystal  of  silver  nitrate  becomes  yellow  or  black  when  it  is  placed 
in  the  gas  evolved  on  treating  it  with  zinc  and  sulphuric  acid. 
Phosphorus  is  tested  for  in  another  portion  of  the  filtrate  by  means  of 
ammonium  molybdate.  R.  V.  S. 

Estimation  of  Arsenic  in  Arsenical  Greens.  Alf.  Heidu- 
sCHKA  and  A.  Reuss  (Zeitach.  anal.  Chem.,  1911,  50,  269). — About 
0  5  gram  of  the  sample  is  boiled  with  5  grams  of  crystallised  ferrous 
sulphate  and  60  c.c.  of  hydrochloric  acid  (D  1*19)  in  a  Kjeldahl 
distilling  apparatus,  and  the  vapours  containing  the  arsenic  are 
condensed  in  an  Erlenmeyer  flask  placed  in  ice  water  to  which  is 
attached  a  Peligot  tube;  both  of  these  contain  aqueous  potassium 
hydroxide,  amounting  together  to  about  40  grams  of  the  solid  reagent. 
When  three-fourths  of  the  acid  has  distilled  over,  the  contents  of  both 
flask  and  tube  are  united,  the  liquid  is  neutralised  with  hydrochloric 
acid,  and  the  arsenious  acid  titrated  iodometrically  in  presence  of 
sodium  hydrogen  carbonate  and  starch  solution.  L.  db  K. 
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Direct  Demonstration  of  Carbon  Monoxide  in  the  Tissues  at 
a  Time  Long  Subsequent  to  Death.  Angelo  De  Dominicis 
{Boll.  Ghim.  Farm.,  1911,  60,  6— 8).— The  bodies  of  dogs  which  had 
died  by  poisoning  with  coal-gas  were  examined  after  some  months' 
exposure  to  light  and  air.  Red  colorations  indicative  of  carboxy- 
hsemoglobin  could  still  be  observed,  especially  at  the  articulations 
of  the  limbs,  and  the  coloration  was  not  destroyed  by  tannic  acid. 
Control  experiments  with   normal  dogs  did  not   yield   such  results. 

R.  y.  S. 

Spectro-photometric  Method  for  the  Estimation  of  Krypton. 
Charles  Moureu  and  Adolphe  Lepape  {Gompt.  rend.,  1911,  152, 
691— 693).— The  intensity  of  the  very  persistent  line  A.  587M2  for 
krypton  is  observed  and  compared  with  the  intensity  of  the  line  in 
mixtures  of  argon  and  krypton  in  known  proportions.  Small  quanti- 
ties of  other  rare  gases  do  not  influence  the  result. 

The  necessary  mixture  of  argon  and  krypton  is  made  by  depriving 
crude  argon  of  krypton  by  means  of  wood  charcoal,  and  adding  a 
definite  amount  of  argon  from  air  in  which  the  proportion  of  krypton  is 
constant.  The  mixture  is  passed  over  cocoanut  charcoal  at  -23°,  the 
absorbed  fraction  transferred  to  a  Plucker  tube,  and  its  spectrum 
observed. 

The  estimation  of  about  0*000001  cu.  mm.  of  krypton  in  4  c.c. 
of  gas  may  be  effected  by  this  method.  W.  O.  W. 

Microchemical  Test  for  Sodium.  Wilhelm  Lenz  and  Nikolaus 
ScHOORL  {Chem.  Weekblad,  1911,  8,266 — 268;  Zeitsch.  anal.  Chem., 
1911,  50,  263—265.  Compare  Schoorl,  Abstr.,  1909,  ii,  831).— When 
finely  powdered  ammonium  uranyl  acetate, 

is  brought  into  contact  with  the  edge  of  a  drop  of  solution  of  a 
sodium  salt,  pale  yellow,  sharply  defined  tetrahedra  of  the  correspond- 
ing sodium  double  salt  are  rapidly  formed  at  the  line  of  contact.  One 
part  of  sodium  in  250,000  parts  of  solution  can  be  detected  by  this 
test,  but  the  presence  of  potassium  hinders  or  prevents  the  formation 
of  the  tetrahedra.  A.  J.  W. 

Estimation  of  Lithium.  Ernst  Murmann  {Zeitsch.  anal.  Chem., 
1911,  50,  273). — The  author  has  noticed  that  his  "pyridine  process" 
for  the  estimation  of  lithium  in  presence  of  potassium  and  sodium  or 
barium  ^this  vol.,  ii,  334)  has  already  been  published  by  Kahlenberg  and 
Krauskopf  (Abstr.,  1908,  ii,  777).  L.  de  K. 

Separation  of  Strontium  from  Calcium.  L.  Moser  and 
L.  Machiedo  {Chem.  Zeit.,  1911,  35,  337— 338).— Rawson's  process 
(separation  of  the  dry  nitrates  by  means  of  strong  nitric  acid)  is  not 
accurate,  as  strontium  nitrate  is  by  no  meant  insoluble  in  nitric  acid. 
Most  of  the  other  processes  on  record  are  also  untrustworthy.  The 
only  satisfactory  method  is  that  of  Stromeyer,  as  improved  by 
R.  Fresenius,  which  is  based  on  the  solubility  of  anhydrous 
calcium  nitrate  in  ether-alcohol  mixture,  whereas  the  strontium  and 
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barium  nitrates  are   insoluble.      Browning's  proposal    to    use   amyl 
alcohol  instead  offers  no  advantages.  L.  de  K. 

Sulphite  Method  for  Separating  and  Identifying  Calcium 
and  Strontium.  J.  I.  D.  Hinds  {J.  Amer.  Ghent.  Soc,  1911,  33, 
510 — 514;  Ghem.  News,  1911,  103,  157). — The  separation  of  calcium 
and  strontium  can  be  effected  by  taking  advantage  of  the  difference  in 
solubility  of  their  sulphites,  that  of  strontium  being  only  slightly 
soluble  (0033  gram  per  litre),  whilst  that  of  calcium  is  soluble  to  the 
extent  of  1*2  grams  per  litre.  Comparative  experiments  with  freshly 
prepared,  concentrated  sodium  sulphite  solution  and  calcium  sulphate 
solution  have  shown  that  the  sulphite  ion  in  presence  of  a  slight 
excess  of  acetic  acid  will  give  a  precipitate  in  a  0  000  liV solution  of  the 
strontium  ion,  whilst  calcium  sulphate  requires  a  concentration  of 
0"005iV^.  Calcium  and  strontium  ions  are  about  equally  sensitive  to 
the  oxalate  ion,  acd  the  precipitation  limit  is  approximately  the  same 
as  that  of  strontium  sulphite.  On  adding  sodium  sulphite  to  a  solution 
containing  both  calcium  and  strontium  in  presence  of  acetic  acid,  the 
strontium  is  precipitated,  whilst  the  calcium  remains  in  solution  and 
can  be  precipitated  with  ammonium  oxalate.  In  this  way  calcium 
and  strontium  can  be  easily  and  sharply  separated. 

A  modified  method  for  the  qualitative  analysis  of  the  barium  group 
is  described  which  is  both  simple  and  trustworthy.  E.  G. 

Separation  of  Calcium  from  Magnesium.  Ernst  Murmann 
{Monatsh.,  1911,  32,  105—115.  Compare  Abstr.,  1910,  ii,  897).— 
The  following  methods  are  recommended  to  replace  the  usual 
ammonium  oxalate  process  for  the  separation  of  calcium  from 
magnesium. 

A  solution  is  prepared  from  00217  gram  of  calcium  carbonate, 
1  C.C.  of  concentrated  aqueous  magnesium  chloride,  1  gram  of  aniline 
hydrochloride,  a  few  drops  of  hydrochloric  acid,  and  70  c.c.  of  water. 
The  solution  is  treated  with  0"5  gram  of  aniline  oxalate,  heated,  treated 
with  an  emulsion  of  aniline  and  water  in  slight  excess  (recognised  by 
methyl-orange),  and  filtered  after  five  minutes;  0'0118  gram  of 
calcium  oxide,  corresponding  with  0*0217  gram  of  calcium  carbonate, 
is  obtained.  The  separation  can  be  effected  in  the  cold  under  slightly 
modified  conditions,  using  ammonium  chloride  instead  of  aniline 
hydrochloride,  but  the  filtration  must  be  postponed  for  twenty  hours, 
and  a  little  concentrated  ammonium  oxalate  should  be  added  fifteen 
minutes  before  filtering. 

By  using  pyridine  instead  of  aniline  to  neutralise  the  acid  in  the 
solution,  equally  good  results  are  obtained,  provided  that  the  solution 
is  just  faintly  acid,  suflSciently  dilute,  and  contains  ammonium 
chloride  ;  the  solution  may  be  filtered  at  once  when  hot,  but  the 
best  results  are  obtainecf  in  the  cold  after  twelve  to  twenty  hours. 

The  preceding  processes  are  prejudicially  affected  by  the  presence  of 
potassium  or  sodium  salts,  and  fail  when  less  than  2%  of  calcium  oxide 
is  present,  in  which  case  the  sulphate  method  (loc.  cit.)  must  be 
employed. 
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If  magnesium  is  not  to  be  estimated  in  the  same  experiment,  the 
best  method  for  technical  purposes  is  the  following.  The  solution  of 
the  calcium  and  magnesium  salts  (50  c.c.  of  a  solution  containing 
1*1204  gram  of  calcium  oxide  and  10  grams  of  crystallised  magnesium 
chloride  per  litre)  is  treated  with  3  c.c.  of  concentrated  ammonium 
chloride  and  3  drops  of  hydrochloric  acid,  precipitated  hot  with  5  c.c. 
of  concentrated  oxalic  acid  solution,  treated  with  a  slight  excess  of 
quinoline,  and  filtered  hob  after  thirty  minutes. 

An  advantage  of  these  methods  with  aniline,  pyridine,  and  quinoline 
is  that  the  concentration  of  the  magnesium  salt  may  be  very  much 
greater  than  when  the  precipitation  is  effected  in  the  presence  of 
aqueous  ammonia.  C.  S, 

Separation  and  Estimation  of  Zinc.  P.  Pipereaut  and  Antony 
Vila  {1th  Intern.  Congr.  Appl.  Chem.,  1909,  Sect.  I.,  141—143). 
— Zinc  sulphide  is  precipitated  in  a  very  dense  form,  which  is  readily 
washed,  by  the  addition  of  finely-powdered  sulphur  to  its  boiling 
alkaline  solution.  The  precipitate  is  quite  white,  and  the  completion 
of  precipitation  is  indicated  by  the  appearance  of  a  pink  coloration. 

In  the  analysis  of  zinc  ores,  heavy  metals  are  first  removed,  and 
sufl&cient  sodium  hydroxide  is  added  to  retain  all  the  zinc  in  solution. 
Insoluble  matter  is  removed  by  filtration,  and  the  zinc  is  then  pre- 
cipitated as  above,  distilled  water  is  added,  and  the  zinc  sulphide 
is  collected  and  washed,  first  with  hot  water,  and  then  with  boiling 
water  containing  ammonium  sulphide ;  it  is  then  ignited  in  a  muffle 
and  weighed  as  oxide.  In  the  analysis  of  lithopone,  the  material 
is  digested  with  bromine  and  then  heated  with  nitric  and  hydrochloric 
acids,  barium  sulphate  being  then  removed  by  filtration.       C.  H.  D. 

Assay  of  the  Higher  Lead  Oxides  and  Some  New 
Reactions  of  Lead  Salts.  A.  Chwala  and  H.  Colle  {Zeitsch. 
anal.  Ghem.,  1911,  50,  209 — 249). — A  criticism  of  the  various  methods 
in  use  for  the  evaluation  of  lead  peroxide  and  red  lead,  and  a 
theoretical  explanation  of  the  processes. 

The  iodometric  methods  are  very  unsatisfactory,  and  some  other 
methods  are  too  tedious.  The  following  process,  a  modification  of 
Lux's  method,  may,  however,  be  recommended. 

To  1  or  2  grams  of  lead  peroxide  are  added  100  c.c.  of  iV-nitric  acid 
and  25  c.c.  of  iV^-oxalic  acid.  The  liquid  is  heated  to  boiling  for  about 
ten  to  fifteen  minutes  until  the  peroxide  is  reduced.  When  cooled 
down  to  about  80 — 70°,  the  excess  of  oxalic  acid  is  titrated  with 
iV75-permanganate ;  it  is  advisable  to  add  the  bulk  of  the  per- 
manganate at  once,  and  then  the  last  drops  slowly.  The  presence  of 
iron  does  not  interfere,  but  manganese  practically  should  be  absent. 

L.  DE  K. 

The  Estimation  of  Copper  by  means  of  Hypophosphorous 
Acid.  Josef  Hanus  and  Arn  Soukup  {Zeitsch.  anorg.  Chem.,  1911, 
70,  282 — 293). — The  method  of  estimation  of  copper  due  to  Mawroff 
and  Muthmann  (Abstr.,  1896,  ii,  338)  is  subject  to  certain  errors,  the 
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precipitation  of  the  copper  being  incomplete,  whilst  the  oxidation  of 
the  copper  may  in  some  cases  compensate  this.  The  incomplete 
precipitation  is  due  to  the  acidity  of  the  solution,  and  if  the  acid 
liberated  is  progressively  neutralised,  the  copper  is  precipitated  almost 
quantitatively.  The  method  is  not  suitable  for  the  separation  of 
copper  from  other  metals,  C.  H.  D. 

Rapid  Analysis  of  Babbitt  Metal.  Percy  H.  Walker 
and  H.  A.  Whitman  {7th  Intern.  Congr.  AppL  Chem,  1909, 
Sect.  I.,  107 — 113). — It  is  desirable  to  estimate  each  metal  in  a 
separate  portion  of  the  alloy.  Copper  is  estimated  by  dissolving 
1  gram  of  the  alloy  in  20  c.c.  of  hydrochloric  acid  and  5  c.c.  of  water, 
adding  nitric  acid  until  dissolved.  After  evaporating  until  pasty,  a 
solution  of  10  grams  of  tartaric  acid  and  13  grams  of  sodium  hydr- 
oxide is  added.  When  all  is  dissolved,  25  c.c.  of  water  are  added,  the 
whole  boiled,  and  reduced  with  25  c.c.  of  0*2%  invert  sugar.  The 
precipitated  cuprous  oxide  is  dissolved  in  nitric  acid,  and  the  copper 
estimated  volumetrically.  Cuprous  oxide  is  not  completely  precipi- 
tated, and  the  results  are  uniformly  low  to  the  extent  of  6%  of 
the  copper  present. 

Lead  is  estimated  by  dissolving  as  before,  evaporating  to  dryness, 
adding  5  c.c.  of  hydrochloric  acid,  followed  by  150  c.c.  of  95% 
alcohol,  and  collecting  the  precipitated  lead  chloride  after  two  hours. 
After  drying  at  105°  for  an  hour,  the  precipitate  is  weighed, 
0*0085  gram  being  added  to  its  weight. 

Antimony  is  estimated  by  Low's  permanganate  method  (Abstr., 
1907,  ii,  304),  but  using  rather  less  hydrochloric  acid.  Tin  is 
estimated  by  heating  so  much  of  the  alloy  as  to  contain  less  than 
0'2  gram  of  tin  with  concentrated  sulphuric  acid,  adding  hydrochloric 
acid,  and  reducing  with  steel  turnings  in  a  stream  of  carbon  dioxide, 
finally  titrating  with  iodine.  C.  H.  D. 

The  Detection  of  Mercury  in  Explosives.  G.  W.  Patterson 
(1th  Intern.  Congr.  Appl.  Chem.,  1909,  Sect.  Ill  B,  72 — 75). — Explosives 
which  are  completely  soluble  in  alcohol,  ether,  or  acetone,  are  dissolved, 
acidified  with  sulphuric  or  hydrochloric  acid,  and  Electrolysed.  If  the 
explosive  is  only  partly  soluble,  2  grams  are  extracted,  and  the 
residue,  dried  at  a  low  temperature,  is  evaporated  with  nitric  acid 
until  the  organic  matter  is  destroyed.  It  is  then  dissolved  in  water 
and  a  little  hydrochloric  acid,  and  both  this  and  the  organic  solution 
are  electrolysed. 

Electrolysis  is  carried  out  in  a  covered  dish,  the  electrodes  being 
platinum  wires  002  inch  in  diameter,  immersed  to  a  depth  of  0  5  inch. 
A  current  of  2  amperes  and  10  volts  is  used,  and  is  continued  over- 
night. The  cathode  is  then  dried,  and  sealed  into  a  prepared  tube, 
which  is  then  exhausted  and  examined  spectroscopically.  A  platinum 
wire  must  not  be  used  twice.  The  tube  is  gently  heated  during  the 
spectroscopic  examination.  This  method  will  detect  0*000001  gram 
of  mercury.  The  cathodes  may  also  be  heated  with  iodine  and  the 
mercuric  iodide  used  for  quantitative  estim8|.tipn,  0.  H.  D. 
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The  Colloidal  Siibstances  in  the  Soil  and  their  Estimation. 
D.  J.  HissiNK  (Gedenkboek  aangeboden  aan  J.  M.  van  Bemmelen,  1910, 
60 — 73). — Van  Bemmelen's  method  for  the  determination  of  the  nature 
and  proportion  of  the  weathered  constituents  of  soils  is  discussed,  and 
the  rpsults  obtained  by  this  are  compared  with  those  obtained  by  the 
settling  and  colorimetric  methods.  H.  M.  D. 

Micro-chemical  Reaction  for  Aluminium  with  Caesium 
Chloride.  Nicolaas  Schoorl  {Zeitsch.  anal.  Chem.,  1911,  50, 
266—267;  Chem.  Weekblad,  1911,  8,  268— 269).— The  author  (Abstr., 
1909,  ii,  521)  has  recommended  caesium  chloride  as  a  delicate 
microchemical  reagent  for  aluminium.  It  appears  that  the  pure 
chloride  as  now  sold  does  not  act  properly,  but  if  the  solution  is 
previously  inoculated  with  csesium-alum,  the  results  are  quite 
satisfactory.  L.  de  K. 

Rapid  Estimation  of  Nickel  and  Cobalt  by  means  of  the 
Gauze  Cathode  and  Stationary  Anode.  Raymond  C.  Benner 
and  William  H.  Ross  (J.  Amer.  Ghent.  Soc,  1911,  33,  493—504).— 
Benner  (Abstr.,  1910,  ii,  999)  has  shown  that  copper,  silver,  cadmium, 
and  bismuth  can  be  satisfactorily  estimated  by  an  electrolytic  method 
in  which  a  gauze  electrode  is  employed. 

Experiments  are  now  described  which  show  that  nickel  and  cobalt 
can  be  rapidly  and  accurately  estimated  by  means  of  the  platinum 
gauze  cathode  and  stationary  anode.  Several  electrolytes  were  used, 
most  of  which  gare  good  results.  The  rate  of  precipitation  is  almost 
the  same  for  all  the  electrolytes  which  can  be  used  in  ammoniacal 
solution,  and  is  but  little  affected  by  the  quantity  of  ammonia  added. 
Precipitation  takes  place  rather  more  slowly  in  acid  solutions,  and 
the  rate  decreases  slightly  as  the  amount  of  acid  is  increased.  The 
rate  of  precipitation  of  nickel  and  cobalt  on  the  gauze  electrode  is 
rather  slower  than  that  at  which  they  are  precipitated  by  the  same 
current  when  the  electrolyte  is  agitated  mechanically,  but  is  quite 
rapid  enough  for  ordinary  purposes.  E.  G. 

The  Detection  of  Chromium  in  Steel.  Vladimir  Stanek 
{Chevi.  Zeit.,  1911,  35,  308). —On  account  of  the  difficulty  of  treating 
steel  with  a  fusion  mixture,  it  is  preferable  to  dissolve  in  20%  sulphuric 
acid,  boil  with  ammonium  persulphate,  and  shake  with  hydrogen 
peroxide  and  ether,  chromium  being  detected  by  a  blue  coloration. 

C.  H.  D. 

Volumetric  Estimation  of  Uranium.  Fred  Ibbotson  and 
S.  G.  Clarke  {Chem.  News,  1911,  103,  146— 147).— The  uranyl 
sulphate  solution  coniaining  2  to  4  vol.  %  of  sulphuric  acid  is  poured 
into  a  flask  containing  50  grams  of  finely-divided,  amalgamated  zinc, 
and  the  whole  is  heated  until  a  dark  brown  colour  is  developed.  The 
flask  is  then  cooled  rapidly  and  the  solution  filtered  through  a  small 
pulp-filter,  which  is  washed  with  cold  water  After  aspirating  air 
until  the  brown  tint  has  completely  disappeared  and  the  liquid  has  a 
clear  green  colour,  the  uranium  is  titrated  with  iV720-permanganate. 
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Should  ferric  iron  be  present,  its  amount  may  be  ascertained  in  a 
separate  portion  of  the  liquid  by  reduction  with  sulphur  dioxide  and 
subsequent  titration  with  permanganate.  L.  de  K. 

Sensitiveness  of  the  Colorimetric  Estimation  of  Titanium. 
Roger  C.  Wells  {J.  Amer.  Chem.  Soc,  1911,  33,  504— 507).— The 
coloration  produced  by  the  addition  of  hydrogen  peroxide  to  titanium 
solutions  serves,  not  only  for  the  estimation  of  small  quantities  of 
titanium,  but  also  for  that  of  small  amounts  of  fluorine  (Steiger, 
Abstr.,  1908,  ii,  426). 

An  investigation  of  this  test  has  shown  that  the  accuracy  of  the 
colorimetric  estimation  of  titanium,  is  practically  constant  for  con- 
centrations ranging  from  1"5  mg.  to  20  mg.  per  100  c.c,  but  decreases 
considerably  with  solutions  containing  less  than  1  "5  mg.  The  change 
in  concentration  required  to  produce  an  appreciable  difference  in 
intensity  between  two  solutions  of  suitable  concentrations  is  about 
6 '5%,  which  does  not  differ  much  from  the  results  obtained  by  Horn 
and  Blake  (Abstr.,  1906,  ii,  253,  703)  with  chromium  and  copper 
solutions.  If  certain  precautions  are  taken,  estimations  of  titanium 
can  be  made  by  the  colorimetric  method  with  an  accuracy  of  about  2%. 

E.  G. 

Quantitative  Gold  Analysis  with  Ether.  Fkanz  Mylius 
{Zeitsch.  anorg.  CJiem.,  1911,  70,  203— 231).— The  method  of  dry 
assaying  is  subject  to  several  errors  when  applied  to  alloys  of  gold, 
whilst  an  exact  method  of  separation  in  the  wet  way  is  unknown, 
although  pure  gold  solutions  are  readily  precipitated,  the  separation  of 
metallic  gold  being  quantitative,  but  greatly  hindered  by  the  presence 
of  silver  or  copper. 

Gold  chloride  is  soluble  in  ether,  and  is  extracted  by  ether  from 
solutions  containing  hydrochloric  acid,  the  removal  of  gold  being 
complete  after  three  extractions,  whilst  when  hydrochloric  acid  is 
absent  the  extraction  is  only  slow.  Anhydrous  cupric  chloride  is  also 
soluble  in  ether,  whilst  the  hydrated  salt  is  almost  insoluble.  If  a  solution 
of  gold  and  copper'chlorides  is  evaporated  to  dryness,  and  water  is  added, 
the  gold  is  not  extracted  by  ether.  By  evaporating  an  aqueous  solu- 
tion on  the  water-bath  and  recrystallising,  large,  rhombic  tablets  of  a 
double  salt,  CuAu^ClgjGHgO,  are  obtained.  This  salt  is  not  hygroscopic, 
and  melts  at  142°  without  appreciable  decomposition.  It  may  also  be 
obtained  by  neutralising  a  solution  of  the  acid,  HAuCl^,  with  copper 
carbonate.  This  and  similar  salts  do  not  give  up  gold  to  ether  until 
after  the  acid  has  been  set  free  by  hydrochloric  acid.  Other  chlorides 
extracted  from  acid  solution  by  ether  are  those  of  iron,  antimony,  tin, 
and  arsenic,  whilst  from  neutral  solution  mercuric  chloride  is  more 
completely  extracted  than  gold  chloride. 

For  the  ordinary  analysis  of  alloys,  the  solution,  containing 
5 — 10%  of  metal  and  5 — 10%  of  hydrogen  chloride,  is  extracted  four 
or  five  times  with  ether,  the  mixed  extracts  are  distilled,  and  the  gold 
is  precipitated  by  sulphurous  acid.  The  separation  from  all  other 
metals  by  this  method  is  complete.  When  great  accuracy  is  required, 
the  small  quantity  of  gold  remaining  in  solution  after  extraction  with 
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ether  is  recovered  by  concentrating  the  aqueous  layer,  converting 
into  sulphates,  precipitating  by  sulphurous  acid,  dissolving  the  impure 
precipitate,  and  subjecting  it  to  the  ether  process. 

In  the  analysis  of  gold  coins,  nitric  and  hydrochloric  acids  are 
used  for  solution.  The  silver  chloride  is  collected,  and  reduced  to 
silver  by  hydrogen  in  a  Rose's  crucible.  It  is  necessary  to  test  its 
solubility  in  nitric  acid,  and  to  allow  for  any  gold  or  iridium  found  in 
the  residue.  The  gold  is  extracted  from  the  solution  by  the  ether 
method,  special  apparatus  being  used  to  avoid  loss  of  ether.  The 
aqueous  layer  yields  a  little  silver  chloride,  and,  after  removing 
this,  lead  is  estimated  as  sulphate.  Copper  is  precipitated  as  sulphide, 
and  may  contain  platinum  metals.  If  arsenic,  antimony,  bismuth, 
tellurium,  and  tin  are  to  be  estimated,  the  solution  remaining  after  the 
gold  has  been  extracted  is  evaporated  to  dryness,  and  the  residue 
heated  in  a  quartz  flask,  when  the  volatile  chlorides  distil,  and  are 
completely  driven  over  by  a  stream  of  hydrogen.  Traces  of  copper 
pass  into  the  distillate.  Iron,  nickel,  and  cobalt  are  estimated  in  the 
usual  way.  The  platinum  metals  are  mostly  precipitated  by  sulphurous 
acid,  but  a  part  remains  in  solution,  and  is  recovered  by  precipitating 
the  copper  as  sulphide,  roasting  it  to  oxide,  and  extracting  with  formic 
acid,  which  leaves  the  platinum  metals  undissolved. 

Complete  analyses  of  a  number  of  typical  gold  coins,  conducted  in 
this  manner,  are  given.  The  brittleness  of  certain  coins  is  attributed 
to  the  presence  of  minute  quantities  of  lead,  and  not  of  iridium,  as 
has  been  suspected.  C.  H.  D. 

Method  for  the  Accurate  Determination  of  Ash  in  the 
Analysis  of  Vegetable  and  Animal  Materials.  IEmile  Fleurent 
and  LuciEN  Levi  {Gompt.  rend.,  1911,  152,  715—718). — The  usual 
method  of  estimating  ash,  [even  when  Schlcesing's  modification  is 
employed,  has  the  disadvantage  of  giving  low  results  through  loss  of 
phosphorus.  This  loss  may  vary  from  7"31%  of  the  total  phosphorus 
content  in  the  case  of  haricots  to  49%  in  certain  varieties  of  barley, 
and  is  due,  not  only  to  reduction  of  phosphates,  but  also  to  the 
volatilisation  of  organic  phosphorus  compounds.  The  following 
method  gives  good  results.  The  material  is  freed  from  fat,  and  then 
carbonised  at  as  low  a  temperature  as  possible  in  a  platinum  crucible. 
The  mass  is  triturated,  replaced  in  the  crucible,  and  treated  with  a 
solution  or  milk  of  lime,  containing  004 — 0*15  gram  of  CaO  for  every 
10  grams  of  material,  according  to  the  proportion  of  phosphorus.  The 
mixture  is  evaporated  to  dryness,  calcined  by  Schloesing's  method, 
and  the  weight  of  lime  added  deducted  from  the  final  weight. 

W.  0.  W. 

Direct  Estimation  of  Caoutchouc  as  Tetrabromide.  F.  Willy 
HiNRiCHSEN  and  Erich  Kindscher  {Chem.  Zeit.,  1911,  35,  329 — 330) 
— The  results  of  experiments  carried  out  by  the  authors  show  that 
loss  of  bromine  occurs  when  caoutchouc  tetrabromide  is  oxidised  by 
means  of  nitric  acid ;  this  loss  takes  place  even  in  the  presence  of 
silver  nitrate,  and,  if  the  quantity  of  caoutchouc  is  calculated  from  the 
amount  of  bromine  found,  the  result  will  be  too  low.  The  bromine 
present  in   the  compound  may,   however,  be  estimated  correctly  by 
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fusion  with  a  mixture  of  potassium  and  sodium  carbonates,  or  by 
combustion  in  oxygen.  For  the  estimation  of  caoutchouc  in  vulcanised 
rubber  articles,  it  is  recommended  that  the  bromination  should  be 
made  after  previous  extraction  with  acetoue,  and  that  the  caoutchouc 
tetrabromide  be  then  dissolved  in  chloroform,  re-precipitated  by  the 
addition  of  benzene,  and  weighed ;  instead  of  weighing  the  product, 
the  bromine  may  be  estimated  in  it  as  described,  and  the  caoutchouc 
calculated  from  the  result  obtained.  W.  P.  S. 

Detection  of  Fusel  Oil  in  Brandy.  Eduard  Herzog  (Zeiisch. 
Nahr.  Genussm.,  1911,  21,  280 — 282). — A  test  for  amyl  alcohol 
described  recently  by  Hollander  (which  depends  on  the  production  of 
a  green  coloration  when  a  mixture,  prepared  by  boiling  together  a 
quantity  of  the  brandy  to  be  tested,  glacial  acetic  acid,  and  phenyl- 
hydrazine,  is  allowed  to  flow  over  the  surface  of  concentrated  hydro- 
chloric acid)  is  shown  by  the  author^  not  to  be  a  test  for  this  alcohol. 
Tiie  reaction  is  due  to  the  presence  of  furfuraldehyde,  and  it  is  not 
given  by  either  pure  amyl  alcohol  or  amyl  acetate.  Colorations 
similar  to  those  yielded  by  furfuraldehyde  are  also  given  benzaldehyde, 
fennel  oil,  and  cinnamon  oil.  In  the  case  of  furfuraldehyde,  the  test 
is  less  sensitive  than  other  well-known  reactions  for  this  substance. 

W.  P.  S. 

Estimation  of  the  Ash  and  Sugar  in  Syrups  by  the  Deter- 
mination of  the  Electrical  Conductivity.  Hugh  Main  {7th  Intern. 
Congr.  Appl.  Chem.,  1909,  Sect  Y.,  66 — 68). — Five  grams  of  sugar  are 
dissolved  in  100  c.c,  of  distilled  water  and  the  resistances  of  the  solutions 
measured  at  20°  by  Kohlrausch's  method,  using  an  alternating  current 
between  platinum  electrodes.  The  constant  (resistance  x  %  of  ash) 
is  determined  by  a  short  series  of  experiments,  and  used  for  other 
samples  of  similar  sugars.  Samples  of  molasses  are  diluted  to  33%  B, 
and  2  grams  made  up  to  100  c.c.  E.  F.  A. 

New  Microscopic  Test  for  Free  Acid.  J.  L.  Kantor  and 
William  J.  Gies  (Proc.  Amer.  Soc.  Biol.  Chem.,  1910,  xxvi ;  J.  Biol. 
Chem.,  9). — Very  dilute  solutions  of  organic  acids  (for  instance,  acetic 
and  lactic)  cause  prompt  swelling  of  collagen  (white  connective  tissue) 
fibres.  Proportions  of  mineral  acids  which  do  not  respond  to  the 
Topfer  and  Glinzberg  tests  do  not  produce  this  immediate  effect. 

W.  D.  H. 

Estimation  of  Formic  Acid.  Hartwig  Franzen  and  F.  Egger 
{J.  pr.  Chem.,  1911,  [ii],  83,  323— 325).— In  Franzen  and  Greve's 
method  of  estimating  formic  acid  (Abstr.,  1909,  ii,  1057),  the  hydro- 
chloric acid  liberated  during  the  reaction  retards  its  completion,  and 
must  therefore  be  neutralised  by  the  repeated  addition  of  sodium 
hydroxide.  By  working  in  the  presence  of  sodium  acetate,  however, 
the  concentration  of  the  hydrogen  ions  is  reduced  enormously,  and  the 
estimation  is  performed  smoothly  as  follows  :  the  formate  (not  more 
than  0*5  gram)  is  dissolved  in  about  1  litre  of  water  and  treated  with 
50  c.c.  of  the  reagent  (200  grams  of  mercuric  chloride,  300  grams  of 
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sodium  acetate,  and  80  grams  of  sodium  chloride  per  litre;  the  solution 
must  be  kept  for  two  days,  and  then  decanted  from  a  slight  precipitate 
before  use) ;  the  mixture  is  heated  on  the  water-bath  for  three  to 
three  and  a-half  hours,  the  mercurous  chloride  being  then  collected  and 
treated  as  deKcribed  previously.  C.  S. 

The  Analysis  of  Tartrates.  Oscar  Tobler  and  R.  Oaramelli 
{1th  Intern.  Congr.  Appl.  Chem.,  1909,  Sect.  I.,  27 — 29.  Compare 
Goldenberg,  Geromont  &  Co.,  Abstr.,  1898,  ii,  465,  545 ;  1908, 
ii,  237). — The  following  method  is  proposed  :  Either  3  or  6  grams 
of  the  material  are  digested  with  9  c.c.  of  hydrochloric  acid,  D  1*1, 
agitating  for  ten  minutes.  The  liquid  is  then  diluted  to  100  c.c. 
and  filtered.  Fifty  c.c.  of  the  filtrate  are  added  to  18  c.c.  of  a  20% 
solution  of  potassium  carbonate  and  boiled  for  ten  to  fifteen  minutes, 
and  the  calcium  carbonate  is  collected  and  washed  with  cold  water. 
The  filtrate  and  washings  are  evaporated  to  15  c.c,  and  3 '5  c.c.  of 
acetic  acid  are  added.  After  stirring  for  five  minutes,  100  c.c.  of 
95%  alcohol  are  added,  and  the  precipitate  is  collected,  washed  with 
alcohol,  dissolved  in  200  c.c.  of  boiling  water,  and  titrated.  A 
correction  is  made  for  the  volume  of  solid  in  the  flask  used  for 
dilution.  C.  H.  D. 

Measuring  Flask  for  Estimating  the  Iodine  Number.  M. 
DoMiNiKiEwicz  (Zeitsch.  anal.  Chem.,  1911,  50,  267 — 268). — The 
apparatus  is  intended  for  the  determination  of  the  iodine  number  of 
fats  by  Hiibl's  process,  and  to  prevent  any  loss  of  iodine  by  volatilisa- 
tion. It  is  simply  a  litre  flask,  the  somewhat  wide  neck  of  which  is 
enlarged  at  the  top  in  funnel  shape.  After  inserting  the  stopper,  the 
funnel  is  filled  with  10%  potassium  iodide  solution,  thus  creating  an 
effective  seal.  L.  de  K. 

The  Sensitiveness  of  Certain  Reactions  for  Blood  and 
their  Use  in  the  Analysis  of  Urine.  W.  Weitbrecht  (Chem. 
Zentr.,  1910,  ii,  1169;  from  Schweiz.  Woch.  Chem.  Pharm.,  1910,  48, 
489). — As  the  result  of  experiments  with  solutions  of  pure  haemoglobin 
in  water  and  urine,  the  author  states  that,  in  the  case  of  aqueous 
solutions  of  haemoglobin,  the  sensitiveness  of  various  tests  is  in  the 
following  order :  The  phenolphthalein  test  of  Lejeune,  the  guaiacum 
test  with  sodium  peroxide  (Abstr.,  1910,  ii,  664),  the  benzidine  test, 
the  guaiacum  test  with  alcohol,  and  the  original  guaiacum  test.  For 
the  detection  of  blood  in  urine,  the  guaiacum  test  in  the  presence  of 
sodium  peroxide  is  the  most  sensitive,  then  follows  the  phenolphthalein 
test,  whilst  the  benzidine  test  is  useless.  W.  P.  S. 

Physical  Analysis  of  Peptones.  New  Form  of  Apparatus 
for  Cryoscopic  Determinations.  L.  Lematte  {Chem.  Zentr.,  1910, 
ii,  1094;  from  Bull.  Set.  Pharmacol.,  1910,  17,  328—337.  Compare 
Abstr.,  1909,  i,  344). — The  apparatus  consists  of  a  thin-walled  test- 
tube,  which  is  surrounded  by  a  copper  jacket;  the  outside  of  this 
jacket  is  covered  with  a  layer  of  cotton-wool,  and  the  apparatus  is 
enclosed  in  a  wide  glass  tube,  the  top  of  which  is  attached  to  the 
upper  part  of  the  copper  tube  by  means  of  a  metal  plate.     The  narrow 
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space  between  the  test-tube  and  the  copper  tube  is  filled  with  alcohol, 
and  a  thermometer  and  a  stirrer  are  suspended  in  the  interior  of  the 
test-tube.  The  solution  to  be  examined  is  introduced  into  the  test-tube 
in  sufficient  quantity  to  cover  the  bulb  of  the  thermometer.  The 
cooling  of  the  solution  is  brought  about  by  allowing  ether  to  flow  from 
a  tapped  funnel  on  to  the  cotton-wool,  and  aspirating  a  current  of  dry 
air  through  the  space  between  the  cotton-wool  and  the  outer  glass 
vessel ;  the  inlet  for  the  dry  air  is  situated  at  the  bottom  of  the  outer 
vessel,  and  a  side-tube,  connected  with  a  pump,  serves  as  the  outlet. 

W.  P.  S. 

Histochemical  Detection  of  Peroxydases.  Richard  Fischel 
(Wiener.  Klin.  Woch.,  1910,  No.  44.  Reprint  6  pp.). — A  description 
is  given  by  the  author  of  the  employment  of  benzidinesulphonic  acid 
and  hydrogen  peroxide,  which  is  specially  adapted  for  staining  the 
granula  of  leucocytes.  S.  B.  S. 

"  Salvarsan "  in  Medico-Legal  Investigations.  G.  Otto 
Gaebel  {Arch.  Pharm.,  1911,  249,  49— 56).— The  behaviour  of 
"  salvarsan  "  with  the  usual  reagents  for  arsenic  has  been  investigated 
with  a  view  to  the  discovery  of  a  method  of  distinguishing  between 
the  drug  and  "  inorganic  arsenic"  in  medico-legal  cases. 

Muscle  from  a  patient  who  had  died  three  weeks  after  the  injection 
of  "  salvarsan,"  still  gave  reactions  for  arsenic. 

Arsenic  can  be  recovered  from  **  salvarsan "  by  decomposing  the 
latter  with  hydrochloric  acid  and  potassium  chlorate.  The  drug  gives 
the  Reinsch,  Marsh,  Gutzeit,  and  biological  tests  for  arsenic. 

The  following  tests  serve  to  distinguish  "  salvarsan "  from  in- 
organic forms  of  arsenic.  With  Bettendorf's  reagent,  it  gives  an 
amorphous,  yellow  precipitate,  which  dissolves  on  warming  and 
reappears  on  cooling.  Hydrogen  sulphide  gives  no  precipitate 
even  after  a  solution  of  the  drug  has  been  boiled  with  hydrochloric 
acid. 

The  organic  part  of  the  "  salvarsan "  molecule  gives  certain 
reactions,  which  may  afford  confirmatory  evidence  of  the  presence  of 
the  drug,  thus  :  the  corresponding  diazo-derivative  gives  a  character- 
istic red  to  violet  precipitate  with  a-naphthylamine,  which  may  be 
isolated  and  examined  for  arsenic  by  the  Reinsch  or  Gutzeit  test. 
"Atoxyl"  behaves  similarly,  giving  a  red  azo-dye,  but  the  two  may 
be  distinguished  by  the  fact  that  diazotised  "  salvarsan  "  gives  no 
colour  with  /3-uaphthylamine,  whilst  "atoxyl"  gives  a  vermilion-red 
azo-colouring  matter  with  the  /8-amine.  Minced  horseflesh  sprayed 
with  *'  salvarsan  "  solution  and  kept  for  fourteen  days  was  extracted 
with  alcohol,  slightly  acidified  with  hydrochloric  acid,  and  the  residue 
so  obtained  tested.  It  gave  positive  results  with  the  Reinsch,  Gut- 
zeit, and  a-naphthylamine  tests,  but  negative  results  with  Bettendorf's 
reagent  and  with  hydrogen  sulphide. 

So  far  it  has  proved  impossible  to  obtain  good  results  by  apply- 
ing to  "  salvarsan  "  ordinary  toxicological  methods  for  the  estimation 
of  arsenic,  the  latter  being  obtained  only  to  the  extent  of  from  29'0  to 
29-5%  out  of  the  34%  actually  present  in  the  drug.  T.  A.  H. 
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Relation  between  the  Optical  Constants  and  the  Potential 
of  Metals.  Vsevolod  Fkeedericksz  {Physikal.  Zeitsch.,  1911,  12, 
346 — 347). — The  author's  measurements  of  the  optical  constants  of 
various  metals  are  not  in  agreement  with  the  relationship  which  is 
supposed  by  Bernoulli  {ibid.,  1910,  11,  1173)  to  exist  between  the 
optical  constants  and  the  position  of  the  metals  in  the  electrochemical 
series.  H.  M.  D. 

Anomalous  Dispersion  of  Light  in  Gases.  W.  H.  Julius  and 
B.  J.  VAN  DER  Plaats  {Proc.  K.  Akad.  Wetensch.  Amsterdam,  1911,  13 
1088 — 1093). — The  question  whether  there  is  a  necessary  correlation 
between  selective  absorption  and  the  rapid  variation  of  the  refractive 
index  for  waves  differing  little  in  length  from  the  absorbed  waves  has 
been  examined.  Photographic  records  of  the  absorption  spectra  and 
of  the  interference  fringes  have  been  obtained  for  nitrogen  peroxide, 
bromine  and  iodine  vapour.  From  a  minute  comparison  of  these,  the 
authors  draw  the  conclusion  that  the  thousands  of  lines  which  occur 
in  the  spectra  of  these  gases  produce  anomalous  dispersion  of  the 
waves  in  the  immediate  neighbourhood  of  the  absorption  lines. 

H.  M.  D. 

Line  Spectrum  of  Air  Given  by  the  Self-induction 
Spark.  GusTAVE  A.  Hemsalech  {Compt.  rend.,  1911,  152, 
1007 — 1009). — The  introduction  of  self-induction  into  the  spark 
circuit  is  followed  by  the  progressive  disappearance  of  the  line 
spectrum  due  to  non-ionised  air  as  the  induction  is  increased. 
Simultaneously  another  series  composed  of  nebular  lines  appears, 
and  ultimately  reaches  a  maximum  intensity.  This  secondary 
spectrum  has  its  principal  lines  in  the  red,  and  is  produced  by  the 
oscillations  following  the  initial  discharge  through  a  layer  of  air 
ionised  by  the  spark.  It  is  particularly  brilliant  when  copper  or 
silver  electrodes  are  employed,  with  high  capacity  and  relatively 
low  self-induction  (0*044:  Henry  units).  A  list  of  the  chief  lines  of 
the  secondary  spectrum  is  given,  with  their  relative  intensities. 
With  the  exception  of  the  red  line  for  hydrogen,  none  of  them  are 
identical  with  lines  of  the  primary  series.  W.  O.  W. 

The  Spectra  of  Argon.  Willy  Stahl  (Zeitsch.  wiss.  Photochem., 
1911,  9,  302 — 312), — Wave-length  measurements  of  the  lines  in  the 
"blue"  and  "white"  spectra  of  argon  between  A.  =  3454  and  A  =  4300 
have  been  made  by  means  of  a  Rowland  concave  grating  of  6  5 
metres  curvature  and  containing  20,000  lines  to  the  inch.  The 
maximum  difference  between  the  wave-lengths  of  lines  in  the  two 
spectra  amounts  to  003  Angstrom  units,  and  the  author  draws  the 
conclusion  that  the  relative  displacement  which  Eder  and  Yalenta 
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claim    to    have    established    by    their    observations     has     no     real 
existence. 

In  reference  to  the  "  blue "  and  "  red "  spectra  of  argon,  the 
authors  observations  also  indicate  that  there  is  no  essential  difference 
except  in  the  relative  intensities  of  the  lines.  These  variations 
in  the  relative  intensities  are  determined  by  variations  in  the  gas 
pressures  and  in  the  nature  of  the  electrical  discharge. 

H.  M.  D. 

The  Minute  Structure  of  the  Spectral  Lines  of  Mercury. 
M.  Glagolkff  {Chem.  Zentr.,  1911,  i,  538  ;  from  J.  Russ.  Phys.  Chem. 
Soc.y  1910,  42,  450— 461).— The  author  has  investigated  the 
duplication  of  the  green  mercury  line,  and  comes  to  the  conclusion  that 
the  phenomenon  is  not  due  to  the  Doppler  effect,  but  must  be 
considered  as  an  *'  autoinversion  "  of  the  line.  F,  B. 

Influence  of  the  Solvent  on  the  Rotatory  Power  of 
Optically  Active  Substances.  Bernhakd  LAKDAu(FeM.  Ges.  deut. 
Naturforsch.  Aerzte.,  1911,  11,  31 — 35). — The  author  has  determined 
the  rotation  and  rotation  dispersion  at  five  different  concentrations  of 
solutions  of  ^-methyl  malate  in  various  solvents.  The  solvents  were 
chosen  from  the  following  classes  of  compounds :  Hydrocarbons, 
alcohols,  ketones,  aldehydes,  acids,  esters,  and  halogen,  sulphur  and 
nitrogen  derivatives  of  the  same.  The  solvents  were  so  chosen  that 
the  influence  of  substitution  of  one  group  by  another,  or  of  an  increase 
in  the  number  of  substituted  halogen  atoms  could  be  determined. 
Phosphorus  and  arsenic  trichlorides  were  also  used  as  solvents  in  some 
experiments.  In  a  few  cases  determinations  were  also  made  with 
c?-etbyl  tartrate  as  the  solute. 

Organic  halogen  derivatives  have  the  tendency  to  reverse  the 
rotation  of  the  active  ester ;  exceptions  are  formed  by  chloral,  bromal, 
and  acetyl  chloride.  Solvents  containing  a  nitro-  or  hydroxyl  group 
behave  similarly  to  the  halogen  derivatives,  whereas  those  containing 
the  free  amino-group,  or  nitrogen  in  the  nucleus,  increase  the  laevo- 
rotation  of  the  ester.  Substitution  of  the  hydrogen  in  the  hydroxyl 
or  amino-group  by  an  alkyl  group  diminishes  the  effect  which  these 
groups  exert  on  the  rotation. 

The  inorganic  solvents  exert  quite  abnormal  effects.  Thus  both  the 
malate  and  the  tartrate  give  Isevorotatory  solutions  in  phosphorus 
ti'ichloride. 

Anomalies  occur  in  the  dispersion  curves  whenever  the  solvent 
shows  a  tendency  to  reverse  the  sign  of  rotation  of  the  solute. 

The  experimental  details  are  to  be  published  later.  T.  S.  P. 

Rotation     Dispersion.     III.     Colourless    Compounds.     Leo 

TscHUGAEFF  {Zeitsch.  physikal.  Chem.,  1911,  76,  469 — 483). — It  has 
been  shown  by  Walden  (Abstr.,  1905,  ii,  130)  that  the  mean  value  of 
the  dispersion  coefficient  [a];>y[a](,  for  optically  active  compounds  is 
about  1'95.  The  author  has  obtained  values  of  this  coefficient  for 
a  number  of  colourless  hydrocax'bonp,  alcohols,  and  ketones,  and  finds 
that  whereas  the  numbers  for  the  first  two  classes   of   compounds 
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approximate  to  those  found  by  Walden,  many  ketones  give  much 
higher  values  for  the  coefficient  in  question.  The  deviations  may 
in  some  cases  be  accounted  for  on  the  assumption  that  the  compounds 
in  question  are  not  pure,  but  are  mixtures  of  isomerides,  tautomerides, 
etc.,  and  another  possible  explanation  is  that  it  is  connected  with  the 
presence  of  an  absorption  maximum  in  the  ultra-violet  region  very 
near  to  the  visible  region.  The  latter  explanation  receives  support 
from  the  fact  that  camphor,  a-bromocamphor,  and  benzylidene- 
camphor,  which  have  absorption  bands  in  the  ultra-violet,  have 
abnormally  high  dispersion  coefficients,  whereas  borneol,  tsoborneol, 
and  campboroxime,  which  have  no  absorption  bands,  have  normal 
dispersion  coefficiencs. 

The  stereoisomeric  tZ-menthone  and  ^-menthone  differ  considerably 
in  the  magnitude  of  their  optical  dispersion,  and  as  they  rotate  the 
plane  of  polarised  light  in  opposite  directions,  mixtures  of  the  two  in 
different  proportions  should  show  great  differences  in  the  magnitude  of 
the  dispersion  coefficient.  This  conclusion  has  been  confirmed  by 
direct  observation.  On  these  observations  a  method  of  determining  the 
components  of  an  optically  active  mixture  can  be  based,  as  has  already 
been  shown  in  a  somewhat  different  way  by  Darmois  (compare  Abstr., 
1908,  ii,  747).  G.  S. 

Theory  of  Geometrical  and  Stereoisomerism.  Edwaed  C.  0. 
Baly  (Zeitsch.  Mektrochem.,  1911,  17,  211 — 217). — It  is  assumed  that 
almost  every  group  of  atoms  possesses  more  or  less  residual  or 
unsaturated  affinity.  This  gives  rise  to  a  field  of  force  in  the  ether 
surrounding  the  group.  If  two  such  groups  are  attached  to  a  carbon 
atom  the  two  fields  of  force  will  tend  to  unite,  and  since  the  lines  of 
force  have  direction,  according  as  they  run  to  or  from  the  group 
of  atoms,  this  union  of  the  fields  of  force  may  occur  in  two  ways. 
Hence  two  forms  of  the  substance  should  exist.  It  is  supposed  that 
light  is  able  to  disunite  the  fields  of  force,  and  so  cause  one  form 
of  union  to  pass  into  the  other,  which  gives  rise  to  an  absorption  band 
in  the  spectrum  of  such  substances.  In  the  case  of  an  asymmetric 
carbon  atom  there  are  two  skew  arrangements  of  the  lines  of  force 
which  give  rise  to  the  right-  and  left-handed  rotation  of  the  plane  of 
polarisation.  An  unsaturated  solvent  affects  the  field  of  force  of  the 
molecule,  and  so  changes  the  rotation.  Cis-  and  trans-isomerism  is 
explained  on  similar  lines.  T.  E. 

Mechanism  of  Photosynthetic  Transformation  of  Energy. 
M.  TsvETT  {Zeitsch.  jihysikcd.  Ghem.,  1911,  76,  413— 419).— The 
author's  theory  as  to  the  photosynthetic  transformation  of  energy 
is  based  on  the  modern  view  that  fluorescent  substances  are  such  as 
undergo  under  the  influence  of  light  a  reversible  change  into  a 
tautomeric  or  dissociated  form.  This  change  is  associated  with  the 
taking  up  of  energy  which  is  given  out  as  luminescence  when  the 
reversible  change  occurs.  It  is  suggested  that  chlorophyllin  and 
other  active  chlorophyll  components  act  in  this  way,  and  that  the 
luminescence  rays  are  absorbed  by  carbon  dioxide.  On  this  view,  the 
function  of  chlorophyllin  is  to  change  polychromatic  light  energy  into 

31—2 
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monochromatic  red  light  of  high  tension.  This  theory  accounts  for 
the  observation  of  Brovvu  and  Escorabe  (A.bstr.,  1905,  ii,  849)  that 
carbon  dioxide  is  assimilated  almost  as  rapidly  in  intermittent  as  in 
continuous  light  j  the  assimilation  proceeds  during  the  time  of 
non-illumination  at  the  cost  of  the  energy  stored  up  during 
illumination.  G.  S. 

Decomposition  of  Water  by  Ultra-violet  Light.  A.  Tian 
(Compt.rend.,  1911,  152,  1012—1014.  Compare  Thiele,  Abstr.,  1908, 
ii,  79;  Kernbaum,  Abstr.,  1909,  ii.  717).— The  effect  of  ultra-violet 
light  on  water  has  been  followed  by  exposing  it  to  the  light  from  a 
quartz-mercury  lamp  whilst  undergoing  distillation  in  a  vacuum. 
Portions  of  the  gases  were  withdrawn  at  intervals  and  analysed. 
Oxygen  and  hydrogen  were  liberated  in  gradually  diminishing  quanti- 
ties ;  the  proportion  of  the  former  was  very  small  at  first,  but  increased 
until  it  reached  92%  of  the  amount  in  detonating  gas.  These  results 
are  explained  by  the  formation  of  hydrogen  and  hydrogen  peroxide, 
followed  by  decomposition  of  the  latter  with  liberation  of  oxygen. 
The  total  amount  of  oxygen  diminishes  on  prolonged  exposure,  owing 
to  the  combination  of  hydrogen  with  oxygen  and  to  its  interaction 
with  the  hydrogen  peroxide.  W.  O.  W. 

Photochemical  Studies.  I.  Oxidation  of  Iodoform  by- 
Oxygen.  III.  Joh.Ylotnikoff  (Zeitsch.  phi/sikal.  C/iem.,  1911,^6, 
743 — 752). — The  effect  of  a  number  of  compounds  (mainly  organic) 
on  the  rate  of  oxidation  of  iodoform  by  oxygen  in  benzene  solution 
(compare  this  vol.,  ii,  4)  under  the  influence  of  monochromatic  blue 
light  (A  =  436  jxfx)  has  been  investigated.  Triphenylmethane  and 
chloroform  accelerate  the  after-reaction  (loc.  cit.),  crystal-red  retards  it. 
Anethole  and  sodium  nitrite  destroy  the  after-reaction,  and  anethole 
also  greatly  retards  the  action  of  light.  The  remaining  substances, 
including  potassium  dichromate,  nitrogen  peroxide,  and  aminoazo- 
benzene  have  no  influence  on  the  rate  of  reaction. 

The  character  of  the  catalysis  is  the  same  in  alcohol  as  in  benzene. 
Cyanine,  when  moistened  with  a  drop  of  alcohol,  is  soluble  in  water 
and  in  benzene.  G.  S. 

The  Cleavage  of  Lactic  and  Pyruvic  Acids.  Hans  Euleu 
[Zeitsch.  physiol.  Chem.,  1911,  71,  311 — 314). — Free  lactic  and  other 
oxy-acids  are  decomposed  by  ultra-violet  light,  with  the  evolution  of 
carbon  dioxide,  and  this  action  is  similar  to  that  produced  by  certain 
micro-organisms,  by  means  of  photo-catalases.  In  the  present 
research  it  is  shown  that  the  quantity  of  carbon  dioxide  developed  per 
unit  of  time  is  about  six  times  greater  in  the  case  of  pyruvic  acid  than 
in  the  case  of  lactic  acid ;  acetaldehyde  is  also  formed.  Alanine 
yields  carbon  dioxide  also  under  the  influence  of  ultra-violet  light, 
but  the  evolution  of  the  gas  is  very  slow.  W.  D.  H. 

Bleaching  and  Polymerisation.  Hans  Stobbb  [and  Erich 
Ebert]  {Ber.,  1911,  44,  960— 963).— The  polymerisation  of  ethylene 
derivatives  consists  in  the  union  of  two  molecules  and  the  loss  of  the 
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double  bond  ;  it  is  accompanied  by  a  diminution  of  the  intensity  of  the 
colour.  Such  polymerisation  is  as  a  rule  accelerated  or  actually 
brought  about  by  the  action  of  light.  This  bleaching  has  been  &tudied 
by  the  optical  analysis  in  the  ultra-violet  of  a  number  of  compounds. 
Cinnamic  acid  shows  strong  selective  absorption  ;  a-truxillic  acid, 
the  polymeride,  is  transparent  at  the  same  concentration.  Cinnamyl- 
idenemalonic  acid  has  a  very  broad  selective  absorption  band  reaching 
into  the  visible  part  of  the  spectrum.  The  polymeride,  diphenyl- 
C2/cZobutanebismethyIenemalonic  acid,  is  colourless,  and  only  shows  a 
small  band  in  the  extreme  ultra-violet.  Cinnamylideneacetophenone 
and  the  colourless  polymeride,  {Gn^iiO)^,  show  a  similar  behaviour. 

E.  F.  A. 

A  New  Apparatus  for  Radioactive  Measurements.  Junus 
VON  Weszelszky  (Ohem.  Zentr.,  1910,  ii,  1729— 1730  ;  from  Ion,  2, 
388 — 396). — The  apparatus  consists  of  a  combination  of  Elster  and 
Greitel's  apparatus  with  that  of  Engler  and  Sieveking,  the  measuring 
instrument  consisting  of  a  single  leaf,  aluminium  electroscope. 

F.  B. 

Who  First  Suggested  that  the  Radioactive  Elements  are 
Elements  undergoing  Decomposition  at  the  Ordinary- 
Temperature?  Geoffrey  Martin  [Chem.  N'ews,  1911,  103,  169). 
— The  author  maintains  that  his  statement,  "  the  radioactive  elements 
appear  to  be  actually  decomposing  at  the  ordinary  temperature  " 
{Chem.  News,  1902,  85,  205),  is  the  first  that  appeared  on  the  subject. 

E.  J.  E. 

The  Scattering  of  a-  and  /S-Particles  by  Matter  and  the 
Structure  of  the  Atom.  Ernest  Rdtiierford  {Phil.  Mag.,  1911, 
[vi],  21,  669 — 688). — A  new  hypothesis  is  developed  which  ascribes 
the  scattering  of  a-  and  ^-particles  in  passage  through  matter  primarily 
to  single  large  deflexions,  due  to  a  single  encounter  of  the  particle 
with  the  atom,  rather  than  to  a  multitude  of  small  deflexions  produced 
in  successive  encounters.  The  experiments  of  Geiger  (Abstr.,  1910, 
ii,  472)  have  shown  that  1  in  20,000  a-particles  are  turned  through 
90°  in  passing  through  gold  foil  0-00004  cm.  thick,  and  this  cannot 
be  ascribed  to  multiple  deflexion.  On  this  theory  the  angle  of 
deviation  when  the  direction  of  initial  motion  of  the  particle  passes 
the  centre  of  the  atom  at  different  distances  is  calculated,  and  also 
the  probability  of  single  deflexion  through  any  angle,  and  the  altera- 
tion of  velocity  after  the  encounter.  The  latter  for  an  a-particle 
deflected  through  90°  by  an  atom  of  gold  is  only  2%,  and  for  an  atom 
of  aluminium  is  14%.  On  the  other  hand,  interesting  changes  of 
velocity  and  distribution  of  the  a-particles  are  anticipated  when  the 
encounters  occur  with  helium  or  hydrogen  atoms.  The  theory  leads 
to  the  view  that  the  atom  possesses  a  concentrated  central  charge, 
rather  than  to  the  view  of  an  atom  consisting  of  a  sphere  of  uniform 
electrification,  in  which  point  charges  of  opposite  sign  are  distributed, 
as  suggested  by  J.  J.  Thomson.  For  the  same  magnitude  of  chirge, 
the  average  deflexion  due  to  the  central  charge  is  three  time.3  greater 
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on  the  former  than  on  the  latter  view,  the  magnitude  of  the  central 
concentrated  charge  being  about  100  e  for  the  atom  of  gold.  The 
experiments  of  Geiger,  and  of  Geiger  and  Marsden  on  'the  scattering 
of  a-particles  are  in  agreement  with  the  theory,  and  indicate  that  the 
magnitude  of  the  central  charge  is  proportional  to  the  atomic  weight 
for  elements  between  gold  and  aluminium.  The  experiments  of 
Crowther  on  the  scattering  of  /S-rays  are  re-considered  from  the  new 
standpoint,  and  lead  to  conclusions  similar  to  those  derived  from  the 
study  of  the  a-rays.  The  value  found  for  the  central  charge  on  the 
gold  atom  is  about  what  would  be  expected  if  it  consisted  of  49  atoms 
of  helium  each  carrying  a  charge  of  2  e. 

This  theory  of  a  "  Saturnian  "  atom  is  independent  of  the  sign  of 
the  central  charge,  but  it  should  be  possible  to  examine  the  sign 
because  the  effect  of  radiation  in  reducing  the  velocity  of  a  /8-particle 
should  be  far  more  marked  if  the  central  charge  is  positive,  than  if  it 
is  negative.  If  the  central  charge  is  positive  the  initial  velocity  of 
expulsion  of  the  a-particle  may  be  accounted  for  without  supposing 
the  a-particle  to  be  initially  moving  at  this  velocity  within  the  atom. 

F.  S. 

The  Ratio  between  Uracium  and  Radium  in  Minerals.  II. 
(Miss)  Ruth  PiRRET  and  Frederick  Soddy  {Fhil.  Mag.,  1911,  [vi],  21, 
652 — 658.  Compare  Abstr.,  1910,  ii,  922). — Details  are  given  of  the 
estimation  of  uranium  and  radium  in  a  number  of  different  specimens 
of  pitchblende,  thorianite,  and  autunite.  A  standard  solution  of 
radium  provided  by  Rutherford  was  employed  to  calibrate  the  electro- 
scope. The  ratio  of  radium  to  uranium  in  Joachimsthal  pitchblende 
was  found  to  be  3"15  x  10"'^.  The  thorianite  previously  investigated 
contained  about  6%  more  radium  than  would  correspond  with  this 
ratio,  but  a  number  of  new  specimens  obtained  in  large  quantities 
directly  from  the  importers  contained  almost  the  normal  amount  of 
radium,  the  mean  for  four  specimens  being  about  3%  below  the  pitch- 
blende ratio.  The  first  result  is  ascribed  to  probable  contamination 
of  the  specimen  before  purchase.  The  ratio  for  various  specimens  of 
Portuguese  autunite  varied  from  74  to  24%  of  the  pitchblende  ratio. 

F.  S. 

Specific  Chemical  Actions  of  the  Canal  Rays  of  Different 
Elements.  Hermann  von  Dechend  and  W.  Hammer  {Zeitsch. 
Elektrochem,,  1911,  17,  235 — 238). — Canal  rays  are  produced  in  a 
tube  containing  hydrogen  sulphide  under  relatively  high  pressure. 
They  are  projected  through  a  capillary  into  a  tube  which  is  con- 
stantly evacuated  ;  in  this  they  are  submitted  to  the  action  of  an 
electrical  and  of  a  magnetic  field,  the  lines  of  force  in  the  two  fields 
being  parallel.  The  result  is  that  all  rays  with  the  same  ratio  of  elec- 
trical charge  to  mass  are  deflected  in  such  a  way  that  their  intersection 
with  a  plate  at  right  angles  to  their  original  direction  is  a  parabola. 
As  many  parabolas  are  observed  as  there  are  groups  of  rays  with  the 
same  value  of  ejm.  Using  a  silvered  glass  plate,  a  black  neutral 
spot  (produced  by  undeviated  rays)  and  three  blackened  negative  and 
one  positive  parabola   were  observed.     By  breathing  on  the  plate  a 
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widely  deviated  parabola  due  to  hydrogen  became  visible.  The 
atomic  weights  of  the  charged  atoms  producing  the  parabolas,  calcu- 
lated from  the  observed  deviations,  are  6,  12,  and  60,  and  the  rays 
probably  consist  of  C",  C,  and  S./.  The  nature  of  the  chemical  action 
is  not  known.  It  is  pointed  out  that  the  enormous  velocity  of  the  canal 
rays  corresponds  with  an  extremely  high  temperature,  and  that 
chemical  actions  unknown  at  ordinarily  high  temperatures  may 
occur.  T.  E. 

lonisation  of  Gases  by  Light  Emitted  from  Geissler 
Tubes.  The  Existence  of  Selective  Effects  in  the  lonieation, 
H.  G.  Cannegieter  {Proc.  K.  Akad.  Wetensch.  Amsterdam,  1911,  13, 
1114 — -1119). — In  the  expectation  that  the  ionisation  produced  in  a 
gas  by  rays  emitted  from  the  same  gas  will  be  greater  than  that 
obtained  when  the  gas  is  acted  on  by  rays  emitted  by  another  gas, 
the  author  has  made  measurements  of  the  ionisation  of  gases  under 
the  influence  of  light  from  Geissler  tubes.  The  apparatus  consisted 
of  a  discharge  tube,  an  absorption  chamber,  and  an  ionisation 
chamber.  Observations  were  made  with  hydrogen,  oxygen,  nitrogen, 
carbon  monoxide,  and  air,  but  in  no  case  were  selective  effects 
exhibited.  The  data  obtained  at  different  pressures  show  that,  when 
the  pressure  is  high,  the  ionisation  is  always  greatest  in  hydrogen, 
and  diminishes  in  the  series — carbon  monoxide,  nitrogen,  air,  oxygen. 

H.  M.  D. 

lonisation  of  Saline  Vapours  Produced  by  a  Corpuscular 
Radiation.  Georges  Moreau  {Compt  rend.,  1911,  152, 
1171 — 1173). — lonisation  in  a  flame  charged  with  the  vapour  of  a 
salt,  such  as  potassium  iodide,  is  very  considerably  increased  when 
the  cathode  is  covered  with  a  layer  of  calcium  oxide  maintained  at 
incandescence  by  the  flame.  The  current  due  to  the  vapour  is 
proportional  to  the  square  root  of  the  concentration  of  salt  when 
this  is  small,  but  reaches  a  limit,  K,  at  high  concentrations.  Ovaries 
with  the  nature  of  the  salt,  except  when  calcium  oxide  is  present, 
when  it  is  practically  constant.  It  is  supposed  that  the  corpuscular 
radiation  from  the  incandescent  substance  ionises  the  salt  molecules 
by  the  shock  of  impact.  The  number  of  positive  or  negative  ions 
produced  per  second,  Q,  is  given  by  the  equation  Q=pN{\ -e~'^^), 
where  N  is  the  number  of  active  corpuscles  traversing  the  distance 
X,  and  p  the  number  of  molecules  ionised  by  each  corpuscle,  w 
being  proportional  to  the  molecular  concentration  of  the  vapour. 

At  the  limit,  the  current  /  calculated  from  the  equation 
/=  /r(l  —  e~"*)  is  found  bo  agree  with  the  experimental  numbers. 

W.  0.  W. 

lonisation  Produced  by  Phosphorus.  A.  Blanc  {Compt.  rend. 
1911,  152,  1170— 1171).— The  effect  of  an  electrical  field  on  the 
oxidation  of  phosphorus  has  been  studied  by  coating  one  electrode 
with  a  layer  of  vaselin  mixed  with  a  solution  of  phosphorus  in  carbon 
disulphide.  Oxidation  and  the  production  of  ions  is  increased  by  the 
electrical  field  to  an  extent  which  increases  with  the  strength  of  the 
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field.  The  curve  showing  the  intensity  of  ionisation  as  a  function  of 
the  field  shows  a  concavity  towards  the  axis  representing  the  intensity, 
indicating  that  the  latter  increases  more  rapidly  than  if  it  obeyed 
Ohm's  law.  When  the  phosphorescent  layer  has  aged  sufficiently  and 
oxidation  has  become  feeble,  the  curve  corresponds  with  one  of 
complete  saturation.  W.  O.  W. 

Chemical  Actions  and  Ionisation  by  Splashing.  III.  Li;oN 
Bloch  {Ann.  Chim.  Phys.,  1911,  [viii],  23,  28 — 144.  Compare  Abstr., 
1909,  ii,  781 ;  1910,  ii,  381,  480  ;  this  vol.,  ii,  357).— This  paper  con- 
sists chiefly  of  a  more  detailed  account  of  the  experiments  on  which 
the  previously  published  conclusions  were  based ;  it  also  contains  a 
full  bibliography  of  the  subject. 

Fresh  instances  of  chemical  action  in  the  dry  way  have  been 
examined  in  the  oxidation  of  zinc  and  aluminium  amalgams,  the 
formation  of  sulphur  and  arsenious  chlorides,  and  the  action  of 
hydrogen  chloride  on  zinc.  In  these  cases  the  actions  are  not 
essentially  accompanied  by  ionisation,  since  the  electrical  effects  due 
to  the  production  of  ions  may  be  sufiiciently  accounted  for  by  the 
subsidiary  phenomena  of  incandescence,  convection  currents,  etc. 

The  ions  produced  when  a  gas  is  bubbled  through  a  liquid  are 
heterogeneous  and  of  varying  degrees  of  mobility.  The  mean 
mobility  in  a  number  of  cases  has  been  measured,  and  is  found  to 
depend  principally  on  the  nature  of  the  liquid.  Thus  for  water  it  is 
of  the  order  of  0"2  cm.,  whilst  with  sulphuric  acid  it  is  0*0002  cm., 
mixtures  of  the  two  giving  ions  of  intermediate  mobility.  Gases 
prepared  in  the  wet  way  also  contain  neutral  particles  capable,  how- 
ever, of  assuming  an  electrostatic  charge.  The  only  difference 
between  such  gases  and  those  prepared  externally  and  bubbled 
through  a  liquid  is  that  depending  on  differences  in  the  size  of  the 
bubbles.  Generally  speaking,  the  smaller  the  bubbles  the  more 
intense  the  electrical  effects.  W.  0.  W. 


The  Positive  Potential  of  Aluminium  as  a  Function  of  the 
Wave-length  of  the  Incident  Light.  J.  R.  Wright  {Physikal. 
Zeitsch.,  1911,  12,  338 — 343). — Measurements  have  been  made  of  the 
velocity  with  which  electrons  are  emitted  by  an  aluminium  plate 
when  acted  on  by  ultra-violet  light  in  a  highly  exhausted  tube.  The 
method  consisted  in  determining  the  maximum  positive  potential 
acquired  by  the  plate.  Although  the  first  observation  gave  a  value  of 
0  25  volt,  it  was  found  that  this  increased  to  an  apparently  limiting 
value  of  14*1  volts  when  exposure  to  the  ultra-violet  radiation  was 
continued  for  a  very  long  time. 

The  maximum  positive  potential  acquired  by  the  plate  is  dependent 
on  the  wave-length  of  the  incident  radiation,  and  exhibits  a  sharp 
maximum  for  ultra-violet  light  of  wave-length  A.  =  2166.  In  experi- 
ments in  which  the  spark  discharge  between  zinc,  cadmium,  and  iron 
electrodes  was  used  as  the  source  of  the  incident  light,  identical 
values  were  obtained  for  the  maxiaaum  potential  and  for  the 
wave-length  of  t^ie  inos.t  active  rays.  H.  M.  D. 
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Rays  of  Positive  Electricity,  Sir  Joseph  J,  Thomson  {Phil. 
Mag.,  1910,  [vi],  20,  752—767;  1911,  [vi],  21,  225— 249).— The 
investigation  of  the  positive  rays  is  facilitated  by  the  use  of  large 
discharge-tubes  which  permit  of  working  at  very  low  pressures  without 
the  potential  difference  increasing  to  such  an  extent  as  to  give  rise  to 
sparking.  At  these  low  pressures,  effects  of  the  positive  rays  are 
observed  which  are  absent  or  inconspicuous  at  higher  pressures. 

The  positive  rays  were  allowed  to  fall  on  a  willemite  screen  after 
passing  through  superposed  magnetic  and  electric  fields.  The  patterns 
which  are  produced  on  the  phosphorescent  screen  at  the  lowest 
pressures  are  described,  and  from  the  form  of  these,  conclusions  are 
drawn  relative  to  the  nature  of  the  positive  rays.  The  rays  inay  be 
divided  into  three  groups  :  (1)  rays  which  are  not  affected  by  electric 
or  magnetic  fields ;  (2)  secondary  positive  rays,  produced  by  the 
undeflected  rays ;  these  are  characterised  by  a  constant  velocity  of 
about  2x10^  cm.  per  second,  and  a  constant  value  of  e/m  =  10*, 
which  is  independent  of  the  potential  difference  between  the  electrodes  ; 
(3)  rays  characteristic  of  the  gases  in  the  tube  which  produce  bright 
spots  on  the  screen.  Each  of  these  spots  is  connected  with  a  thin 
parabolic  band  of  luminosity,  the  bands  forming  a  kind  of  spectrum 
characteristic  of  the  gases  in  the  tube.  The  velocity  of  these  rays 
depends  on  the  potential  difference  between  the  electrodes,  and  the 
value  of  ejm  is  inversely  proportional  to  the  atomic  weight  of  the  gas 
from  which  they  are  derived.  Measurements  of  the  parabolic  curves 
give  values  of  e/«i  corresponding  with  the  atoms  of  hydrogen,  helium, 
carbon,  oxygen,  and  mercury,  and  also  with  the  molecule  of 
hydrogen. 

The  retrograde  rays  which  travel  from  the  cathode  in  the  same 
direction  as  the  cathode  rays  belong  to  groups  (1)  and  (2).  In  addition 
to  the  positively  charged  rays  there  are  negatively  charged  rays  of 
type  (2)  and  in  some  cases  of  type  (3). 

In  the  second  paper,  a  more  convenient  and  accurate  method  of 
registering  the  effects  produced  by  positive  rays  is  described,  in 
which  the  phosphorescent  willemite  screen  is  replaced  by  a  photo- 
graphic plate  which  is  placed  in  the  discharge  tube  in  the  path  of  the 
rays.  The  plate  is  much  more  sensitive  than  the  screen,  and  an 
exposure  of  three  minutes  is  sufficient  to  give  distinct  records.  Two 
kinds  of  curves  are  exhibited  by  the  photographs.  One  type  consists 
of  short  parabolic  arcs  of  varying  length,  the  positions  of  the  heads  of 
these  arcs  indicating  that  the  minimum  electrostatic  deflexion  experi- 
enced by  the  particles  which  give  rise  to  them  is  the  same  whatever 
the  nature  of  the  particles  may  be.  The  second  type  consists  of  curves 
which  pass  through  the  point  on  the  plate  which  is  struck  by  the 
undeflected  rays. 

From  measurements  of  the  curves,  values  of  m/e  have  been  deduced, 
and  these  are  expressed  in  terms  of  the  electric  atomic  weight,  which 
is  the  ratio  of  mje  for  any  ray  to  the  value  of  mje  for  the  atom  of 
hydrogen. 

The  electric  atomic  weights  of  both  primary  and  secondary  rays  are 
recorded  which  have  been  obtained  in  the  examination  of  tubes 
containing  hydrogen,  oxygen,  carbon  monoxide,  methane,   cyanogen, 
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helium,  hydrogen  chloride,  and  mercury  vapour.  Such  values  vary 
from  1"4,  which  is  attributed  to  Hg  with  two  units  of  charge,  to  800, 
which  corresponds  with  Hg^  with  one  unit  of  charge.  Other  electric 
atomic  weight  values  involve  the  assumption  of  Hcg  with  one  positive 
charge,  of  a  nitrogen  atom  with  two  positive  charges,  of  Cg,  O3,  and 


Og  with  one  positive  charge. 


H.  M.  D. 


Dielectric  Cohesion  of  the  Rare  Monatomic  Gases.  Edmond 
BouTY  {Ann.  Chim.  Fhys.,  1911,  [viii],  23,  5 — 28.  Compare  Abstr., 
1904,  ii,  309,  604;  1910,  ii,  178,  571,  680).— A  resume  of  previously 
published  observations.  W.  0.  W. 

Dielectric  Constants  of  Some  Liquid  Hydrides.  R.  C.  Palmer 
and  Herman ScHLUNDT  {J.  Physical  Chem.,  1911, 15,  381 — 386.  Compare 
Abstr.,  1910,  ii,  12). — The  dielectric  constants  of  liquid  ammonia, 
liquid  phosphine,  liquid  antimony  hydride,  and  solid  ammonia  were 
determined  by  Drude's  method  at  temperatures  from  —  90°  upwards. 

Ammonia  has  its  maximum  dielectric  constant,  25  "4  at  its  melting 
point,  -  77°.  Solid  ammonia  at  —  90°  has  dielectric  constant  only  4"01. 
The  constant  of  liquid  ammonia  decreases  from  -  77°  by  0*4%  per 
degree  rise  in  temperature,  and  at  +  24*5°  has  the  value  14*9. 

Liquid  phosphine  and  antimony  hydride  have  much  lower  capacities, 
phosphine  giving  the  value  2*55  at  -  60°  and  antimony  hydride  2*93 
at  -  80°.     The  electrical  conductivity  of  these  liquids  is  very  small. 

The  analogy  of  the  series  ammonia-phosphine-antimony  hydride  to 
an  homologous  series  of  organic  acids  is  seen  in  the  particularly  large 
difference  in  dielectric  constant  between  the  first  and  second  members 
of  each.  R.  J.  C. 

Dielectric  Constants  of  Organic  Compounds  in  Relation  to 
their  Composition  and  Structure.  I,  II,  III,  and  IV.  Dimitri 
K.  DoBROSERDOFF  {J.  Rnss.  Fhys.  Chem.  Soc,  1911,  43,  73 — 130, 
225—318,  454—496.  Compare  Abstr..  1910,  ii,  94).— The  author 
describes  in  detail  the  apparatus  and  procedure  adopted  to  measure 
to  within  ±0-5%  by  Drude's  method  (Abstr.,  1897,  ii,  438;  1902, 
ii,  439)  the  dielectric  constants  of  154  organic  compounds  belong- 
ing to  the  following  classes  :  (1)  hydrocarbons  ;  (2)  halogen  derivatives 
of  hydrocarbons  ;  (3)  nitro-hydrocarbons  ;  (4)  alcohols  and  phenols 
and  their  halogen  derivatives  ;  (5)  aliphatic  and  aromatic  ethers ;  (6) 
esters ;  (7)  amines ;  (8)  acids  and  anhydrides ;  (9)  aldehydes  and 
ketones,  their  halogen  derivatives  and  oximes ;  (10)  heterocyclic 
compounds;  (11)  solutions  of  hydrogen  peroxide  and  formaldehyde; 
(12)  carbon  disulphide. 

From  the  results  thus  obtained  and  those  given  by  other  in- 
vestigators, a  large  number  of  conclusions  have  been  drawn,  the 
principal  ones  being  as  follows. 

As  a  rule,  the  dielectric  constant  of  a  compound  is  a  pronouncedly 
constitutive  property,  and  no  formula  can  be  given  by  means  of  which 
it  is  possible  to  calculate  the  constant  for  a  compound  from  those  of  its 
components.  In  homologous  series,  the  constant  diminishes  con- 
tinuously with  increase  of  the  molecular  weight.     The  principal  cause 
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of  the  large  differences  between  the  dielectric  constants  of  different 
classes  of  organic  compounds  lies  in  the  presence  of  multivalent 
elements,  especially  nitrogen.  The  effect  produced  on  the  dielectric 
constant  by  the  entry  of  any  one  radicle  into  a  compound  usually 
varies  with  the  nature  of  the  latter,  and  is  influenced  in  high  degree 
by  constitutive  factors,  being  sometimes  increased  and  sometimes  even 
neutralised  by  the  presence  of  other  radicles  in  the  molecule.  Sulphur 
generally  exerts  a  greater  influence  than  oxygen  on  the  dielectric 
constant,  SH  having  a  greater  effect  than  OH.  Change  from  a 
saturated  to  an  unsaturated  compound  is  accompanied  by  increase  of 
the  dielectric  constant,  the  magnitude  of  this  effect  increasing  with 
that  of  the  constant  itself.  The  dielectric  constant  is  increased  by 
cyclic  combination  of  carbon,  especially  by  ring-closure  by  means  of 
oxygen ;  it  increases  also  with  the  symmetry  of  the  compound. 
Isomeric  compounds  possess  different  dielectric  constants,  the  influence 
of  isomerism  increasing  with  the  magnitude  of  the  constant. 

T.  H.  P. 

Electrical  Conductivity  of  the  Chloroacetic  Acids  in 
Aqueous  Solution.  Efisio  Mameli  (Gazzetta,  1911,  41,  i, 
294 — 319). — The  author  has  measured  the  conductivity  at  25°  and 
Df  of  aqueous  solutions  of  mono-,  di-,  and  tri-chloroacetic  acids  of 
all  possible  concentrations.  The  principal  conclusions  indicated  by  the 
numerical  data  and  the  curves  expressing  them  are  as  follows  : 

The  specific  conductivity  increases  rapidly  as  the  concentration  of 
the  acid  is  increased  from  0  to  15 — 20%,  and  subsequently  rises  less 
rapidly  to  the  maximum  value  (X25))  which  is  given  in  ohm.~^  cm.""^  in 
the  following  table,  together  with  the  concentration  in  %  by  weight 
(c)  and  in  mols.  per  litre  (in)  : 

X26-  c.  m. 

Monochloroacetic  acid 168'4  19"7  2*2 

Dichloroacetic  acid   896-0  21-6  IS 

Trichloroacetic  acid  2500-0  27-8  2-0 

Beyond  the  maximum  value,  the  conductivity  decreases  rapidly 
until  the  concentration  reaches  75 — 80%,  and  more  slowly  after  that, 
so  that  the  curve  becomes  asymptotic  to  the  concentration  axis.  None 
of  these  curves  resembles  any  geometrical  curve  which  can  be  repre- 
sented by  equations.  The  ascending  portion,  from  zero  to  maximum 
conductivity,  approximates  closely  to  the  arc  of  an  ellipse  and  is 
represented  very  nearly  by  the  equation  :  x'^/a'^  +  y^jb^=  1,  a  being  the 
maximum  value  of  the  specific  conductivity,  and  6  the  corresponding 
concentration.  Comparison  of  the  curves  with  those  for  hydrochloric, 
nitric,  formic,  acetic,  propionic,  and  butyric  acids  exhibits  the  same 
general  characters  in  all,  but  with  hydrochloric  and  nitric  acids  the 
curves  rise  more  rapidly  than  with  the  three  chloroacetic  acids,  and 
have  their  maxima  of  conductivity  at  greater  molecular  concentra- 
tions (5-7 — 5-8)  than  with  any  of  the  organic  acids  examined,  excepting 
formic  acid  (7-0).  Further,  with  the  two  mineral  acids  and  with 
formic  acid,  the  descending  limbs  of  the  curves  do  not  show  the  final 
asymptotic  portion. 
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For  the  three  chloroacetic  acids,  the  values  of  the  maximum  specific 
conductivity  stand  in  the  same  relations  as  the  mean  values  of  the 
affinity  constants.  But,  if  the  values  for  hydrochloric  acid  be  taken 
as  100,  the  maximum  specific  conductivities  for  the  three  chloroacetic 
acids  must  be  multiplied  by  2-33  to  make  them  cori'espond  with  the 
mean  affinity  constants,  thus  : 

Maximum  spec. 
Affinity  Maximum  spec.      conductivities 

constants.  conductivities.  x2*33. 

Hydrochloric  acid  100-00  lOO'OO  — 

Nitric  acid    97-2  102-00  — 

Chloroacetic  acid 68-63  29-62  69-01 

Dichloroacetic  acid 25*13  10-62  24-74 

Trichloroacetic  acid     4-68  2-00  4-66 

Similar  results  are  obtained  -with  acetic,  propionic,  and  butyric 
acids,  the  factor  in  this  series  not  differing  greatly  from  2*33.  This 
behaviour  indicates  a  sharp  distinction  between  completely  ionisable 
inorganic  acids  and  carboxylic  acids,  between  which,  however,  formic 
acid  occupies  an  intermediate  position,  T.  H.  P. 

Electrochemistry  of  Proteins.  VI.  The  Conductivities  of 
Solutions  of  the  Caseinogenates  of  Potassium  and  of  the 
Alkaline  Earths  in  Mixtures  of  Water  and  Alcohol.  T.  Brails- 
ford  Robertson  {J.  Physical  Chem.,  1911,  15,  387 — 413.  Compare 
this  vol.,  i,  407). — The  conductivity  of  potassium  caseinogenate 
dissolved  in  alcohol-water  mixtures  is  related  to  the  conductivity  in 
aqueous  solution  by  the  equation :  ^Hao/^Aic.  =  -A.^,  where  .4  is  a 
constant,  and  y  is  the  percentage  of  alcohol  by  volume.  This  rule 
holds  with  basic  and  neutral  potassium  caseinogenates  up  to  60% 
alcohol,  and  also  with  strontium  caseinogenate  up  to  20%  alcohol.  It 
bears  a  striking  resemblance  to  the  Arrhenius-Euler  formula : 
VA\c./vsM  =  J^'-',  where  rj  is  the  viscosity. 

Within  the  limits  of  alcohol  concentration  for  which  the  above  rule 
holds,  the  solutions  obey  Ostwald's  dilution  law.  When  the  alcohol 
is  increased  beyond  60%,  potassium  caseinogenate  solution  becomes 
opaque,  and  the  conductivity  suffers  a  marked  diminution  at  75%, 
although  actual  precipitation  does  not  take  place  up  to  98  6%  alcohol. 
The  electrochemical  equivalent  of  the  caseinogen  also  increases 
considerably  with  addition  of  alcohol  beyond  60%,  and  the  solutions 
no  longer  obey  Ostwald's  law. 

The  effect  of  alcohol  on  the  alkaline  earth  caseinogenates  is  more 
marked,  both  as  regards  the  conductivity  and  the  precipitating  power. 
Strontium  caseinogenate  is  less  susceptible  to  alcohol  than  the  calcium 
and  barium  salts  which  are  precipitated  by  50%  alcohol. 

The  effect  of  alcohol  up  to  60%  on  basic  potassium  caseinogenate  is 
held  to  be  almost  entirely  due  to  the  effect  of  the  increased  viscosity 
on  the  ionic  mobilities. 

The  ionic  mobilities  at  infinite  dilution  tend  to  be  inversely 
proportional  to  the  viscosities  of  the  solvents. 

At  75%  the  effect  of  the  alcohol  is  attributed  mainly  to  polymeri- 
sation and  a  profound  decrease  in  the  degree  of  dissociation  of  the 
caseinogenate.     The  solution  in  75%  alcohol  partakes  of  the  nature  of 
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a  suspension  capable  of  electric  endosmose.  Precipitation  of  protein 
salts  by  alcohol  is  preceded  by  a  diminution  of  the  dissociation,  so  that 
the  salts  are  precipitated  rather  than  the  uncombined  proteins. 

R.  J.  C. 

Effect  of  Sucrose  on  the  Accuracy  of  the  Copper 
Voltameter.  L.  Dede  {Zeiisch.  Mektrochem.,  1911,  17,  238—239). 
— Using  a  solution  of  10  grams  of  copper  sulphate  and  15  grams 
of  sucrose  in  100  c.c.  of  water,  the  copper  voltameter  gives  correct 
results  with  current  densities  as  low  as  9  x  10"^  ampere  per  sq.  cm.  of 
cathode  surface.  T.  E. 

Employruent  of  Silver  Fluoride  Solutions  in  the  Silver 
Coulometer.  Kurt  Eisenreicu  [and,  in  part,  Fkitz  Foekster] 
{Zeitsch.  2^hi/8ikal.  Chem.,  1911,  76,  643 — 712). — At  a  soluble  silver 
anode,  the  equilibrium  Ag*  +  Ag  Z^  Ag^'  is  established,  as  can  be  shown 
by  the  reducing  effect  of  the  anode  solutions  on  potassium  perman- 
ganate (compare  Jellinek,  Abstr.,  1910,  ii,  279).  If  the  anode  liquid 
obtains  access  to  the  cathode,  the  value  of  the  electrochemical 
equivalent  obtained  for  silver  is  for  this  reason  higher  than  the  true 
value.  Accurate  values  are  obtained  if  by  any  moans,  such  as  the  use 
of  a  porous  diaphragm  or  a  siphon,  the  anode  and  cathode  solutions 
are  prevented  from  mixing,  and  the  error  is  very  slight  for  low  values 
of  the  Ag2*  ion  concentration  in  the  anode  compartment,  and  when  a 
large  quantity  of  solution  is  used  in  the  cathode  compartment.  The 
error  in  question  is  increased  by  increasing  the  concentration  in  the 
anode  department  and  by  raising  the  temperature.  If  the  precautions 
just  indicated  are  taken,  fairly  accurate  results  are  obtained  with 
solutions  of  any  silver  salt.  The  results  obtained  with  silver  fluoride, 
however,  agree  with  those  obtained  with  silver  nitrate  only  when  the 
current  density  is  small ;  the  deviation  is  ascribed  to  the  formation  of 
a  small  quantity  of  hydrofluosilicic  acid  by  the  action  of  hydrofluoric 
acid  on  the  diaphragm.  Silver  is  deposited  from  neutral  solutions  of 
silver  silicofluoride  as  a  thick,  smooth  coating,  but  the  equivalent  is 
slightly  too  high.  When  very  concentrated  solutions  of  silver  nitrate 
(8i\^)  are  used,  the  anode  becomes  coated  with  salt  and  is  no  longer 
attacked  ;  under  analogous  conditions  the  anode  in  silver  fluoride 
solution  becomes  coated  with  silver  subfluoride,  AggF. 

Under  the  influence  of  light,  silver  fluoride  solutions  are  decomposed 
with  formation  of  silver  subfluoride  and  silver  peroxide.  In  the 
experiments  very  concentrated  solutions  of  silver  fluoride  were  exposed 
to  the  light  of  a  mercury  quartz  lamp. 

The  paper  contains  a  detailed  account  of  earlier  experiments  on  the 
silver  coulometer.  Gr.  S. 

Passivity.  Fr.  Flade  {Zeitsch.  physikal.  Chem.,  1911,  76, 
513 — 559). — The  behaviour  of  electrodes  of  iron,  cobalt,  and  nickel  in 
the  passive  condition  has  been  examined  under  very  varying 
conditions.  When  such  a  passive  electrode  is  connected  in  circuit, 
the  current,  which  at  the  first  instant  of  measuring  is  fairly  high, 
falls   fairly    rapidly,    and   finally   attains   a    minimum    value.     The 
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behaviour  is  not  reproducible-;  the  time  taken  to  reach  the  minimum 
current,  the  magnitude  of  the  minimum  current,  and  other  factors 
differ  considerably  under  conditions  apparently  similar.  If  the 
polarisation  potential  of  a  passive  electrode  in  the  stationary  state  is 
altered  by  altering  the  resistance  in  the  circuit,  nickel  and  chromium 
show  normal  behaviour,  inasmuch  as  the  current  increases  with 
diminished  resistance  and  consequent  increase  of  polarisation  potential. 
In  the  case  of  iron,  however,  the  current  is,  within  fairly  wide  limits, 
independent  of  the  potential.  With  rise  of  temperature,  the  potential 
of  a  stationary  passive  electrode  diminishes ;  the  current  increases. 
The  temperature-coefficient  varies  in  different  experiments. 

The  change  of  electrodes  immersed  in  dilute  sulphuric  acid  from  the 
passive  to  the  active  modification  when  the  circuit  is  broken  proceeds 
as  follows.  In  the  case  of  iron,  the  potential  falls  rapidly  at  first, 
and  then  the  fall  becomes  slower  with  considerable  variations  of 
potential.  In  the  case  of  nickel,  the  rate  of  fall  in  potential  is  much 
more  regular.  In  the  case  of  iron  there  is  a  definite  potential,  largely 
independent  of  the  experimental  conditions,  at  which  the  iron 
suddenly  becomes  active.  The  potential  is  independent  of  the 
presence  of  ferrous  and  ferric  ions,  but  depends  on  the  acid  concen- 
tration. 

As  an  explanation  of  the  passive  state,  the  formation  of  layers  of 
oxide  of  varying  composition  appears  most  plausible.  The  sudden 
return  to  an  active  state  in  the  case  of  an  iron  electrode  might  be 
connected  with  the  presence  of  an  iron-oxygen  alloy.  G.  S. 

Influence  of  Pressure  and  Temperature  on  the  Electrolytic 
Conductivity  of  Solutions.  Silvio  Lussana  (Zeitsch.  physikal. 
Chem.,  1911,  76,  420). — A  claim  for  priority  (compare  Nuovo  Cim., 
1897,  [4],  5,  357,  441  ;  Schmidt,  this  vol.,  ii,  12).  G.  S. 

Theory  of  the  Chemical  Action  of  the  Electric  Discharge 
in  Electrolytic  Gas.  P.  J.  Kirkby  {Proc  Boy.  Soc,  1911,  A,  85, 
151—174.  Compare  Abstr.,  1905,  ii,  236  ;  1907,  ii,  221).— Further 
measurements  of  the  amount  of  water  formed  in  the  positive  column 
in  the  passage  of  an  electric  discharge  through  electrolytic  gas  at 
low  pressure  have  been  made  in  parallel  experiments  with  positive 
columns  of  different  lengths.  At  a  given  pressure,  the  amount  of 
water  formed  by  the  passage  of  unit  quantity  of  electricity  through 
one  centimetre  of  the  positive  column  is  independent  of  the  current, 
and  appears  to  depend  only  on  the  field  of  force.  If  the  strength  of 
the  field  is  y,  the  number  of  water  molecules  formed  at  pressure  p 
during  the  passage  of  the  atomic  charge  is  represented  approximately 
by  7'9pe~^"''^''".  The  formation  of  the  water  is  a  result  of  collisions 
between  negative  corpuscles  and  oxygen  molecules,  whereby  oxygen 
atoms  are  produced,  each  of  which  enters  into  combination  with  a 
molecule  of  hydrogen. 

The  energy  required  for  the  dissociation  of  an  oxygen  molecule 
is  shown  to  be  less  than  6'1  x  10~^2  ^rg.,  and  is  probably  about 
5'3  X  10~^2  QYg^  The  energy  of  formation  of  a  molecule  of  water 
is   about    6*4x10"^^   erg.      It   is   further    shown    that    actual   dis- 
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sociation  of  oxygen  molecules  takes  place  in  only  50%  of 
the  total  collisions  between  molecules  and  electrons  which  are 
moving  with  sufficient  velocity  to  effect  such  dissociation. 

H.  M.  D. 

The  Boiling  of  Electrolytes  on  the  Passage  of  an  [Electric] 
Current.  Roman  Cegielskij  {Ber.  Deut.  physikcd.  Ges.,  1911,  13, 
227 — 248). — The  temperature  changes  which  occur  when  an  electric 
current  is  passed  through  a  boiling  aqueous  solution  of  an  electrolyte, 
heated  by  a  constant  flame,  have  been  submitted  iso  investigation. 
These  changes  depend  on  the  intensity  of  the  current  and  on  the 
nature  of  the  electrolyte.  In  the  case  of  electrolytes  which  yield 
hydrogen  and  oxygen  or  other  gases  on  electrolysis,  the  passage  of  a 
direct  current  is  accompanied  by  a  fall  of  temperature,  the  magnitude 
of  which  increases  at  first  as  the  strength  of  the  current  increases. 
For  larger  current  intensities  the  temperature  of  the  solution  rises, 
and  in  many  cases  exceeds  considerably  the  boiling  point  of  the 
solution.  On  the  other  hand,  electrolytes  which  do  not  yield  gaseous 
products  do  not  exhibit  the  initial  lowering  of  temperature. 

Similar  differences  between  the  two  classes  of  electrolytes  are  also 
exhibited  in  the  changes  of  temperature  which  take  place  when  the 
flame  is  removed  whilst  ^a  direct  current  is  passed  through  the 
solutions.  H.  M.  D. 

Formation  of  Hydrogen  Peroxide,  Nitric  Acid,  and 
Ammonia  in  the  Arc  Discharge,  using  Water  as  One 
Electrode.  Alex.  Makowetzky  {Zeitsch.  Elektrochem.,  1911,  17, 
217 — 235). — The  essential  part  of  the  apparatus  used  was  a  H-tube 
containing  very  weak  sulphuric  acid.  One  limb  contained  the 
platinum  electrode,  through  which  the  current  passed  into  the  acid  ; 
the  gas  evolved  at  it  was  collected  separately.  Above  the  surface  of 
the  acid  in  the  other  limb,  which  was  closed  so  that  the  gaseous 
products  could  be  collected,  the  second  electrode  was  placed.  The  arc 
was  formed  between  this  second  electrode  and  the  surface  of  the  dilute 
acid.  The  second  electrode  was  sometimes  a  water-cooled  platinum 
tube,  sometimes  a  Nernst  glower,  which  was  allowed  to  become  hot, 
The  voltage  required  is  a  minimum  with  from  1/20  to  1/10  ampere. 
The  fall  of  potential  along  the  arc  is  about  500  volts  per  cm.,  and  the 
arc  consumes  about  350  volts  more  when  the  cathode  is  cold  than  when 
it  is  hot. 

When  the  arc  is  formed  in  an  atmosphere  of  nitrogen  using  the 
liquid  surface  as  anode  and  a  hot  cathode,  the  only  products  are 
hydrogen  and  a  little  ammonia.  When  the  current  is  reversed, 
oxygen,  hydrogen,  hydrogen  peroxide,  ammonia,  and  nitric  acid  are 
found.  The  hydrogen  peroxide  is  formed  at  the  surface  of  the  liquid 
in  the  very  large  cathode  fall  of  potential.  The  gas  at  the  surface  of 
the  liquid  is  almost  entirely  steam,  which  is  probably  decomposed  into 
hydrogen  peroxide  and  hydrogen ;  as  much  as  9  millimols.  of  the 
former  per  1000  coulombs  were  found.  The  yields  of  ammonia  and 
nitric  acid  are  greatest  with  about  0'04  ampere  (about  2  millimols.  per 
1000  coulombs)  and  they  appear  to  be  formed  throughout  the  length 
of  the  arc.  T.  E. 
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Magnetic  Properties  of  Fluorine.  Paul  Pascal  {Compt.  rend., 
1911,  152,  1010—1012.  Compare  this  vol.,  ii,  91,  183,  251,  252).— 
The  value  ;^=  —  65"6  x  10"''^  has  been  calculated  for  the  atomic 
susceptibility  of  fluorine  from  determinations  of  the  molecular  sus 
ceptibility  of  fluorobenzene  and  ^-fluorophenetole.  The  element  is 
therefore  diamagnetic,  and  has  a  specific  susceptibility  of  -  3*447  x 
10"*^,  which  is  somewhat  lower  than  the  number  calculated  from  the 
law  previously  enunciated  connecting  susceptibility  with  atomic 
weight. 

The  aliquot  portion,  —  0'2468  x  10"'',  occurring  in  the  specific  sus- 
ceptibilities of  chlorine,  bromine,  and  iodine,  is  common  also  to  that 
of  fluorine.  The  additive  character  of  the  constant  is  not  lost  when 
three  fluorine  atoms  are  united  with  the  same  carbon  atom,  as  in 
tri-w  fluorotoluene  or  its  m-nitro-derivative,  whereas  it  shows  a  marked 
diamagnetic  deficit  when  another  halogen  is  present,  as  in  the  com- 
pound CPhFgCl.  This  is  found  to  correspond  with  the  disappearance 
of  a  number  of  aliquot  parts,  attributable  to  the  saturation  of 
supplementary  valencies. 

In  compounds  such  as  butyryl  or  benzoyl  fluorides,  the  oxygen  is 
diamagnetic,  as  in  the  corresponding  acids.  Fluorine  in  these  sub- 
stances, therefore,  behaves  as  oxygen,  unlike  chlorine,  which  does  not 
influence  doubly-linked  oxygen  in  this  way.  W.  0.  W. 

Use  of  the  Magnetic  Field  in  Determining  Constitution. 
IX.  Paul  Pascal  {Bull.  Soc.  chim.,  1911,  [iv],  9,  336—339. 
Compare  this  vol.,  ii,  251,  252). — The  magnetic  susceptibility  of 
nitrogen  in  organic  compounds  is  not  always  a  purely  additive 
property,  but  in  compounds  in  which  it  is  united  with  oxygen  it 
behaves  as  carbon  linked  in  the  same  way.  Thus  in  hydroxylamines, 
the  oxygen  has  an  atomic  susceptibility  equal  to  that  of  the  carbon  in 
a  primary  alcohol,  whilst  in  oximes  the  nitrogen  resembles  the  carbon 
of  a  tertiary  alcohol  in  increasing  the  diamagnetism  of  the  neighbour- 
ing oxygen.  The  nitroso-group  resembles  the  carbonyl  group  in  its 
magnetic  properties,  but  the  oxygen  shows  an  atomic  susceptibility 
—  36x10"^.  In  aromatic  nitro-derivatives  the  nitro-group  has  a 
molecular  susceptibility  -  96  x  10"'',  whilst  in  aliphatic  compounds  the 
value  is  -92'l5xlO-^  Experimental  values  for  the  susceptibilities 
of  a  number  of  hydroxylamines,  oximes,  nitroso-  and  nitro-derivatives 
show  good  agreement  with  the  calulated  numbers.  W.  0.  W. 

Physico-chemical  Methods  of  Measurement.  I.  Trans- 
parent Thermostat  for  a  Wide  Range  of  Temperature. 
M.  H.  Palomaa  {Chem.  Zentr.,  1910,  ii,  1848  ;  from  Ann.  Finn.  Akad. 
Wiss.,  1910,  A2,  No.  6). — A  description  of  a  thermostat  in  which  the 
temperature  is  maintained  constant  by  the  circulation  of  the  vapour 
of  a  suitable  liquid,  boiling  either  under  ordinary  or  diminished 
pressure.     A  sketch  of  the  apparatus  is  given.  F.  B. 

Theory  of  Specific  Heats  and  the  Application  of  the 
Doctrine  of  Definite  Increments  of  Energy  to  Physical 
Chemical  Questions.  Walther  Nernst  {Zeitsch.  Elektrochem., 
1911,  17,  265 — 275). — The  kinetic  theory  regards  the  molecules  of  a 
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gas  as  rigid  systems  of  material  points.  The  mean  kinetic  energy  of 
a  molecule  at  the  absolute  temperature  T  is  made  up  of  the  energy 
of  rectilinear  motion  and  of  that  of  rotation.  The  first  is  the  same 
for  all  gases,  and  is  \RT  for  each  of  the  three  directions  of  motion 
in  space.  A  single  atom  has  no  energy  of  rotation ;  a  molecule 
containing  two  atoms  can  rotate  in  two  planes,  and  a  molecule  with 
three  or  more  atoms  can  rotate  in  three  planes  at  right  angles  to  each 
other  ;  for  each  degree  of  freedom  the  energy  of  the  molecule  is  \RT. 
The  molecular  heats  of  the  three  classes  of  gases  should,  therefore,  be 
\R,  ^E,  and  ^R  (2-98,  496,  and  5"95)  respectively,  and  these  values 
should  be  independent  of  the  temperature.  This  is  not  in  accord- 
ance with  experience  ;  the  molecular  heats  of  all  gases  (except  those 
with  one  atom)  increase  with  the  temperature,  and  the  values  for  the 
halogens  and  all  polyatomic  gases  are  much  larger  than  the  above 
values. 

The  energy  of  an  atom  of  a  solid  substance  consists  of  the  kinetic 
energy  of  vibration  about  a  position  of  equilibrium  and  of  potential 
energy  due  to  the  distance  of  the  atom  from  this  position,  the  two 
parts  being  equal.  Assuming  that  the  kinetic  energy  of  an  atom  of  a 
solid  is  the  same  as  that  of  a  gas  in  the  temperature  equilibrium  with 
it,  it  follows  that  the  total  energy  of  a  solid  atom  should  be  3R2\  and 
the  atomic  heat  3  R  =  5'955.  This  should  hold  most  accurately  at  low 
temperatures,  where  the  amplitude  of  the  atomic  vibrations  is  small, 
but  recent  measurements  show  that  the  deviations  from  Dulong  and 
Petit's  law  increase  at  low  temperatures.  According  to  Maxwell's 
views,  the  kinetic  energies  of  the  atoms  of  a  solid  are  distributed  about 
the  mean  value,  all  values  from  0  to  infinity  being  represented.  The 
new  hypothesis,  introduced  by  Planck  {Vorlesungen  iiber  theoretische 
jjhysik,  1910)  to  explain  the  phenomena  of  radiation,  and  extended  by 
Einstein  {Ann.  Physik,  1907,  [iv],  22,  185)  to  specific  heats,  is  that 
energy  can  only  be  taken  up  by  an  atom  vibrating  about  a  position  of 
equilibrium  in  definite,  per  saltum,  increments  (Energiequanten)  which 
are  directly  proportional  to  the  frequency  of  vibration  of  the  atom. 
A  solid  must,  therefore,  contain  a  group  of  atoms  with  no  kinetic 
energy,  another  group  with  the  energy  e,  and  other  groups  with  the 
energies  2e,  3e,  etc.,  and  there  will  be  no  atoms  possessing  interme- 
diate quantities  of  energy.  Since  the  molecules  of  gases  move  in 
straight  lines  (circles  of  infinite  radius),  their  frequency  of  vibration 
is  infinitely  small,  and  they  can,  therefore,  receive  infinitely  small 
increments  of  energy,  as  is  assumed  by  the  kinetic  theory.  The  total 
energy  of  an  atom  of  a  solid  on  the  new  hypothesis  is  dR^vKe^"!'^  -  1) 
instead  of  3RT,  and  the  atomic  heat  is  SRie/^^'Ti^fiv/iyKeMT  _  1)} 
instead  of  3R ;  v  is  the  frequency  of  vibration  of  the  atom,  and  fi  a 
constant. 

Setting  out  from  the  idea  that  a  substance  melts  when  the  amplitude 
of  vibration  of  the  atoms  is  equal  to  the  distance  between  them,  Linde- 
mamn  {Fhysikal.  Zeitsch.,  1910,  11,  609  ;  also  Abstr.,  1910,  ii,  580)  has 
shown  that  the  frequency,  v,  is  proportional  to  sjTglmV"'^,  where  Tg  is 
the  melting  point,  m  the  atomic  weight,  and  Ttheatomic  volume  at  the 
melting  point.     It  is  thus  possible  to  predict  the  deviations  from  the 
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law  of  Dulong  and  Petit.  Substances  with  large  atomic  weights  and 
low  melting  points,  and  therefore  low  frequencies,  must  obey  the  law 
even  at  comparatively  low  temperatures ;  lead  and  mercury  are  good 
examples  of  this.  On  the  other  hand,  carbon  with  its  small  atomic 
weight  and  very  high  melting  point  is  the  classical  exception  to 
the  law. 

The  increase  in  the  specific  heat  of  a  gas  with  tlie  temperature  may 
be  explained  by  supposing  that  the  atoms  in  a  molecule  can  vibrate 
along  the  line  joining  them.  The  energy  of  this  vibration  is  subject 
to  the  hypothesis  of  definite  increments.  In  very  stable  molecules  the 
frequency  of  the  vibration  will  be  very  great,  and  the  energy  due  to 
it  small,  whilst  the  opposite  may  be  expected  in  less  stable  molecules, 
such  as  chlorine  or  bromine. 

The  specific  heat  of  a  liquid  is  probably  the  same  as  that  of  the 
corresponding  solid  at  low  temperatures,  and  becomes  equal  to  that  of 
the  gas  near  the  critical  temperature,  so  that  the  theory  cannot  be 
developed  until  the  specific  heats  of  solids  and  gases  are  understood. 

A  further  consequence  of  the  hypothesis  is  that  near  the  absolute 
zero  a  rise  of  temperature  does  not  increase  the  energy  of  a  solid 
substance,  hence  the  temperature-coefficients  of  both  the  total  and  free 
energies  are  zero,  which  is  the  author's  well  known  thermodynamic 
theorem. 

The  application  of  the  hypothesis  to  radiation  is  considered.  It  is 
suggested  in  conclusion  that  the  ordinary  laws  of  mechanics  do  not 
necessarily  apply  to  the  velocities  of  the  atomic  vibrations,  which  are 
much  larger  than  any  of  which  we  have  experience. 

The  following  table  contains  the  most  recent  determinations  of  the 
frequencies  of  certain  atoms,  calculated  from  specific  heat  determina- 
tions and  from  the  melting  points. 

V  from  sp.  heat.  2-12  x  10^2      /  T, 

Lead l-44xl0i2  l-4xl0i2 

Silver  3-3    x  IQi''^  3-3xl0i2 

Ziuc     3-6    X1012  3-3x1012 

Copper 4-93  X  1012  S-lxlQi^ 

Aluminium 5-96  xlO^^  S-SxlQi" 

Iodine 1-5    x  10^2  l-4xl0i2 

T.  E. 

Specific  Heat  at  Low  Temperatures.  V.  Walthek  Nernst 
and  F.  A.  Lindemann  {Sitzungsber.  K.  Akad.  Wise.  Berlin,  1911, 
494 — 501.  Compare  Abstr.,  1910,  ii,  263). — For  all  substances  which 
have  been  investigated,  the  decrease  in  the  atomic  heat  with  falling 
temperature  is  less  rapid  than  that  required  by  Einstein's  formula. 
A  modified  formula  is  proposed,  in  which  the  atomic  heat  is  repre- 
sented as  the  sum  of  two  terms,  one  of  which  corresponds  with  the 
potential  energy  and  the  other  with  the  kinetic  energy  of  the  vibrating 
atoms.  It  is  shown  that  the  measured  specific  heats  of  copper, 
aluminium,  silver,  and  lead  at  temperatures  between  about  25°  and  90° 
(absolute),  and  of  diamond  between  30°  and  1170°  (absolute)  are  in 
good  agreement  with  the  values  calculated  from  the  modified  Einstein 
formula. 
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This  atomic  heat  formula  is  shown  to  be  consistent  with  Planck's 
radiation  equation  and  with  the  results  which  have  been  derived  on  the 
basis  of  this,  if  it  is  assumed  that  the  elementary  units  of  potential 
energy  are  half  as  large  as  the  units  which  are  postulated  in  Planck's 
theory.  H.  M.  D. 

Isotherms  of  Monatomic  Substances  and  of  their  Binary 
Mixtures.  IX.  The  Behaviour  of  Argon  with  Regard  to 
the  Law  of  Corresponding  States.  H.  Kameklingh  Onnes  and 
0.  A.  Crommelin  {Proc.  K.  Akad. 
Wetensch.  Amsterdam,  1911,  13, 
1012—1021.  Compare  this  vol.,  ii, 
203). — In  connexion  with  the  deduc- 
tion of  a  mean  reduced  equation 
of  state,  the  authors  have  com- 
pared the  isotherms  of  argon  with 
those  of  isopentane,  ethyl  ether,  and 
carbon  dioxide  between  the  re- 
duced temperatures  1-00  and  1  •1323. 
The  respective  deviations  from  tlio 
provisionally  adopted  mean  reduced 
equation  are  plotted  in  terms  of 
certain  special  functions.  Fi'om  the 
experimental  data  for  argon,  certain 
factors  have  been  evaluated,  and 
from  these  it  appears  that  the 
behaviour  of  argon  is  more  closely 
in  agreement  with  the  requirements 
of  van  der  Waals'  theory  than  is 
that  of  any  other  gas  which  has 
been  carefully  examined.  In  refer- 
ence to  the  relationship,  indicated 
by  Young,  between  the  inclination 
of  the  rectilinear  diameter  and  the 
value  of  the  critical  volume,  it 
appears  that  argon  is  either  an 
exception  to  Young's  rule  or  that 
its  diameter  is  somewhat  curved. 
H.  M.  D. 

A  Fractionating  Column.  E. 
Baum  {Chem.  ZeiL,  1911,  35,  497). 
— The  column  is  shown  in  the 
annexed  diagram.  The  dephleg- 
mator  at  the  top  is  generally  filled 
with  paraffin  ojl,  and,  by  means 
of  a  current  of  water,  maintained 
at    a    temperature    10°    below    that    of    the    liquid    distilling    over. 

It  is  claimed  to  work  better  than  any  other  column,  especially  in  the 
fractionation  of  mixtures  containing  substances  of  low-boiling  point, 
such  as  ethyl  chloride.  T.  S.  P. 
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Vapour-pressure  Curves  and  Heat  of  Evaporation  of  Some 
Volatile  Metals  of  High  Boiling  Point.  Hauold  C.  Greenwood 
{Zeitsch.  physikal.  Chem.,  1911,  76,  484 — 490). — In  a  previous  paper 
(Abstr.,  1909,  ii,  720)  data  have  been  given  for  the  variation  of 
the  boiling  points  of  a  number  of  metals  with  the  pressure,  and  in  the 
present  paper,  from  the  known  thermodynamic  formulae  connecting 
these  data  with  heats  of  vaporisation,  approximate  values  of  the 
latter  have  been  obtained.  The  final  values  for  the  molar  heats  of 
vaporisation  of  the  metals  in  question  are  as  follows  :  copper,  70,600 
cal.  ;  tin,  73,900  cal.  ;  silver,  55,800  cal. ;  lead,  45,500  cal. ;  bismuth, 
42,700  cal. ;  zinc,  28,500  cal.  G.  S. 

Pall  of  Temperature  in  High-boiling  Vapours  at  Low 
Pressures.  Christian  J.  Hansen  [Zeitsch.  physikal.  Chem.,  1911, 
76,  753— 756).— Polemical  (compare  Abstr.,  1910,  ii,  827;  von 
Rechenberg,  this  vol.,  ii,  95).  G.  S. 

Nevsr  Condenser  for  Vacuum  Distillations.  H.  Godecker  and 
R.  Rose  {Chem.  Zeit.,  1911,  35,  463). — The  arrangement  of  the 
condenser  is   best   understood   from    the   diagram.      The  advantages 


claimed  for  it  are  that  the  vapours  cannot  easily  be  sucked  into  the 
pump,  and  that  it  can  be  directly  connected  to  the  pump  without  it 
being  necessary  to  insert  a  safety  trap.  T.  S.  P. 

Reciprocal  Action  of  Associated  Liquids.  Antony  G. 
Doroschewsky  (/.  Russ.  Fhys.  Ghem.Soc,  1911,  43,  46 — 66.  Compare 
Doroschewsky  and  Roschdestvensky,  Abstr.,  1910,  ii,  931). — Favre 
{Jahrsber.,  1864,  66)  found  that  the  mixing  of  alcohols  is  accompanied 
by  absorption  of  heat,  the  magnitude  of  which  is  greater  the  more  the 
molecular  weights  of  the  alcohols  mixed  differ  one  from  the  other. 
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The  author  has  determined  the  D^''  of  mixtures,  in  various  pro- 
portions, of  the  following  alcohols  :  (1)  methyl  and  ethyl;  (2)  methyl 
and  propyl ;  (3)  methyl  and  isobufcyl ;  (4)  ethyl  and  propyl ;  (5)  ethyl 
and  isobutyl.  The  results  show  that  when  alcohols  are  mixed 
expansion  occurs  in  amount  increasing  with  the  difference  between 
the  molecular  weights  of  the  alcohols.  With  methyl  +  ethyl,  and 
ethyl  +  propyl  alcohols,  expansion  probably  takes  place,  although  it  is 
very  small  in  extent. 

These  results  are  well  explained  by  assuming  that  the  mixing 
of  alcohols  is  accompanied  by  an  association  process  of  the  type 
mA  — >-  {A)))i,  such  a  process  proceeding  with  absorption  of  heat  and 
expansion.  Different  mixtures  differ  only  in  the  degree  of  such 
association. 

Similar  relations  are  found  with  the  refractivities  of  mixtures 
of  alcohols  and  also  with  vapour  pressures.  The  index  of  refraction 
of  such  a  mixture  is  either  equal  to,  or  less  than,  the  calculated  value. 

T.  H.  P. 

The  "  Floating "  Method  of  Determining  the  Density  of 
Homogeneous  Solid  Substances.  J.  L.  Andreae  {Zeitsch.  physikal. 
Chem.,  1911,  76,  491 — 496). — The  method  of  determining  the  density 
of  a  crystal  by  causing  it  to  float  in  a  mixture  of  methylene  iodide  and 
benzene  can  be  greatly  improved  in  accuracy  by  placing  a  small  homo- 
geneous crystal  of  the  substance  along  with  a  mixture  of  approximately 
the  same  density  in  a  graduated  dilatometer,  which  is  placed  in  a 
thermostat,  the  temperature  being  then  altered  until  the  crystal  floats. 
From  the  weight  and  known  volume  of  the  dilatometer  the  density  of 
the  liquid  can  be  very  accurately  determined.  With  most  salts,  data 
were  obtained  at  two  temperatures  some  distance  apart  in  order  that 
the  expansion  coefficients,  E.G.,  might  be  obtained.  The  results 
for  the  densities  and  expansion  coefficients  x  lO*'  are  as  follows : 
A1K(S04)2,12H20:  D^"^  1-7532;  E.G.  38.  CUSO4,  5H2O  :  Di7.o2-2855; 
E.G.  96.  MnSO^.SHgO :  D"=  2-1006;  MgS04,7H2O  :  D^'M-6784; 
E.G.  106.  FeS04,7H,0:  D»«  1-8987;  E.G.  72.  ZnS04,7H20 : 
D^«2  1-9661.  K2SO4:  D^^-*  2-6627;  E.G.  110.  K2Gr04 :  D^*"  27319; 
E.G.  101.  G.  S. 

The  Turbulence  Viscosity  of  Different  Liquids.  Th.  von 
KarmIn  (Physikal.  Zeitach.,  1911,  12,  283— 284).— The  conclusions  of 
E.  and  M,  Bose  (this  vol.,  ii,  257)  relating  to  the  turbulence 
viscosities  of  liquids  in  a  condition  of  "  hydraulic  flow "  are 
criticised,  and  it  is  shown  that  there  is  no  ground  for  the  assumption 
that  the  relative  viscosities  in  the  conditions  of  steady  and  "  hydraulic  " 
flow  are  different.  From  the  general  hydrodynamic  equation  a  formula 
is  deduced  in  which  the  turbulence  viscosity  is  expressed  in  terms  of 
the  Poiseuille  constant  and  of  the  density,  and  it  is  found  that  the 
observed  turbulence  viscosity  data  are  in  satisfactory  agreement  with 
the  requirements  of  this  formula.  H.  M.  D. 

Cohesion  Pressure.  V.  Isidor  Traube  (P^%er's  ilrcAfw,  1911, 
140,  109—134.  Gompare  Abstr.,  1908,  ii,  565  ;  1909,  ii,  216,  325, 
647  ;  1910,  ii,  590). — The  advantages  of  the  author's  theory  of  cohesion 
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pressure  over  the  osmotic  pressure  theory  of  van't  HofE  are  further 
emphasised  and  illustrated  by  application  to  a  number  of  phenomena 
with  a  biochemical  bearing,  such  as  the  action  of  poisons  on  baeteiia, 
blood,  etc.,  the  distribution  of  a  substance  between  two  phases, 
including  the  permeability  of  membranes,  and  the  activity  of  muscles. 
The  osmotic  theory  of  Overton  is  adversely  criticised.  The  experi- 
mental data  on  which  these  views  are  based,  in  so  far  as  they  are  due 
to  the  author  himself,  have  already  been  published.  G.  S. 

Adsorption.  I.  Chemical  Hysteresis  of  Starches.  Adam 
W.  Rakowski  (/.  Euss.  Phys.  CJiem.  Soc,  1911,  43,  170—186).— 
The  term  chemical  hysteresis  was  applied  bv  van  Bemmelen  (Die 
Absorption,  Dresden,  1910)  to  a  phenomenon  observed  with  certain 
inorganic  colloidal  substances  in  the  "  gel  "  condition,  the  curve  con- 
necting vapour  pressure  and  amount  of  water  present  varying 
according  as  the  gel  is  taking  up  or  losing  water.  The  author  has 
studied  this  phenomenon  in  the  case  of  the  following  starches  :  maize, 
St.  Vincent  arrowroot,  and  potato. 

The  curves  obtained  with  maize  starch  are  more  regular  in  form 
than  those  given  by  van  Bemmelen,  the  middle,  horizontal  portions 
being  missing.  The  magnitude  of  the  hysteresis  is  considerably  less 
than  with  inorganic  colloids,  and  does  not  amount  to  more  than  2 — 3%. 
The  curves,  which  are  both  irreversible,  coincide  only  at  the  points 
corresponding  with  zero  and  the  maximum  vapour  pressure.  The 
curves  for  St.  Vincent  arrowroot  starch  are  perfectly  analogous  to 
those  of  maize  starch,  but  those  for  potato  starch  are  more  complex. 

Solutions  of  water  in  sulphuric  acid  are  analogous  to  those  of 
water  in  starch  in  the  following  directions  :  (1)  The  temperature- 
coefficient  of  the  vapour  pressure  of  the  water  is  approximately  the 
same  in  the  two  cases.  (2)  In  both  instances,  the  intensity  with 
which  the  first  15 — 16%  of  water  (at  19°)  combines  differs  from  that 
with  which  the  remainder  of  the  water  combines.  T.  H.  P. 

Adsorption.  II.  Chemical  Hysteresis.  Adam  W.  Rakowski 
(/.  Russ.  Phys.  Chem.  Soc,  1911,  43,  186 — 201.  Compare  pieceding 
abstract). — According  to  van  Bemmelen's  theory  (Die  Absorption, 
Dresden,  1910),  a  colloid  in  the  gel  condition  contains  neither  ions 
nor  hydrates,  but  the  system  is  a  complex  one,  since  coagulation  is 
a  process  of  decomposition  of  the  colloid  into  two  solutions,  one  more 
(og)  and  the  other  (a^)  less  concentrated. 

Examination  of  the  curves  obtained  for  gelatinised  starches  (pre- 
ceding abstract)  shows  that  they  are  complex  curves  made  up  of  two 
sine  curves,  the  general  expression  being  : 

y  -a  =  b  sin(o-  -  (3)  +  c  sin  w(cr  -  fij), 
where  y  is  the  vapour  pressure  of  the  water  present  in  the  gel ;  a,  b, 
and  c  are  constants ;  a-  is  the  content  of  water  in  the  starch  expressed 
as  a  fraction  of  rr,  so  that  the  maximum  water,  Xm,  is  taken  as  180°. 
The  magnitudes  of  fi  and  fS^  do  not  differ  greatly  from  90°.  In  the 
case  of  the  starches  the  hysteresis  is  small,  the  values  of  a  and  c  being 
about  8-2  and  0'7  respectively  (at  19°);  a  and  c  are  temperature- 
coefficients,  and  are  independent  of  the  nature  of  the  substance  and  of 
the  direction  of  the  curve. 
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Preliminary  investigation  shows  that,  at  low  temperatures  (0°), 
where  the  influence  of  ions  and  of  hydrates  is  small,  the  vapour 
pressures  of  solutions  of  potassium  and  sodium  hydroxides  and  of 
lithium  chloride  are  expressed  satisfactorily  by  the  equation  :  y-^a  = 
a  sin  (o-  -  90).  T.  H.  P. 

Adsorption.  III.  Adam  W.  Rakowski  {J.  Buss.  Phys.  Chem. 
Soc,  1911,  43,  362 — 374). — The  author  extends  the  considerations 
previously  developed  (see  preceding  abstracts)  to  aqueous  solutions  of 
potassium  and  sodium  hydroxides ;  lithium,  calcium,  and  magnesium 
chlorides ;  phosphoric  acid,  and  calcium  iodide,  in  order  to  exhibit  the 
analogy  between  gels  and  ordinary  solutions.  Divergences  from  the 
simple  sine  curve  for  the  vapour  pressure  are  explained  by  the 
influence  of  ions  and  of  hydrates  present  in  the  solutions. 

T.  H.  P. 

Decolorising  Action  of  Various  Forms  of  Charcoal.  Edmund 
Knecht  {7th  Intern.  Gongr.  Appl.  Chem.,  1909,  Sect.  IV  B,  17—18).— 
When  the  nitrogen  in  an  animal  charcoal  is  diminished,  the  afiinity  of 
the  latter  for  acid  colours  like  crystal-scarlet  is  diminished.  Continu- 
ing his  work  on  the  subject,  the  author  now  finds  that  by  decreasing 
the  percentage  of  nitrogen,  the  affinity  of  the  charcoal  for  a  basic 
colour  like  methylene-blue  is  not  materially  altered.  If,  however, 
purified  animal  charcoal  is  heated  with  aluminium  powder  or  zinc 
dust,  and  then  treated  successively  with  hydrochloric  and  hydrofluoric 
acids,  its  affinity  for  methylene-blue  is  greatly  diminished,  as  also  is 
its  affinity  for  crystal-scarlet,  but  to  a  greater  extent.  The  author 
supports  the  view  that  animal  charcoal  owes  its  decolorising  action  to 
the  presence  of  organic  compounds  which  are  stable  at  a  red  heat. 
From  a  discussion  of  the  decolorising  action  of  other  forms  of 
charcoal,  it  is  shown  that  the  more  nearly  the  substance  approaches 
pure  carbon  in  composition,  the  less  is  its  decolorising  power.  The 
absorption  of  iodine  from  solution  in  potassium  iodide  by  animal 
charcoal  also  depends  on  the  amount  of  fixed  nitrogen  contained  in  the 
charcoal.  The  absorption  of  dyes  cannot  therefore  be  adduced  as 
evidence  that  dyeing  is  a  mechanical  process.  R.  V.  S. 

Function  of  the  Walls  in  Capillary  Phenomena.  Samuel  L. 
BiGELOw  and  F.  W.  Huntkr  {J.  Physical  Chem.,  1911,  15,  367—380). 
— The  capillary  rise  of  water,  benzene,  and  aqueous  salt  solutions  in 
tubes  of  various  substances  was  measured  by  a  method  originally 
applied  by  Oersted. 

The  capillary  tube  consisted  of  a  hole  about  0"6  mm.  in  diameter 
drilled  in  a  plate  of  the  material  in  question.  When  such  a  plate  is 
laid  on  the  smooth  top  of  a  glass  tube  the  height  at  which  the  liquid 
breaks  away  from  the  aperture  is  the  same  as  the  capillary  rise  would 
be  in  a  tube  of  like  diameter.  The  plates  were  not  cemented  to  the 
smooth  top  of  the  glass  tube,  since  as  long  as  the  crack  between 
the  plate  and  the  tube  is  narrower  than  the  hole  the  break  will 
always  occur  at  the  hole.  The  usual  correction  for  meniscus  must 
be  applied. 
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The  apparent  surface  tension  of  water  at  20°  with  a  glass  plate  was 
7'35,  a  value  in  close  agreement  with  that  given  by  Volkmann,  7"40. 
The  metals  give  distinctly  higher  values,  and  beeswax  and  paraffin 
considerably  lower  ones. 

The  real  surface  tension  being  constant,  it  is  assumed  that  the 
angle  of  contact  differs  with  various  surfaces,  and  in  particular  the 
angle  of  contact  with  glass  is  not  zero,  as  ordinarily  supposed  (compare 
Quincke,  Ann.  Phys.  Chem.,  1897,  [iii],  62,  507).  Thus  the  capillary 
ascension  of  liquids  is  primarily  a  measure  of  the  adhesion  between 
the  liquid  and  solid  surfaces,  unless  this  be  greater  than  the  surface 
tension.  The  adhesion  values  of  water  are  with  zinc  15'15,  copper 
15*11,  nickel  15-00,  aluminium  14*78,  silver,  14*75,  platinum  14-72, 
glass  14-69  (  =  2x7*35),  celluloid  14*12,  beeswax  13*02,  and  paraffin 
9*69.  The  order  of  the  metals  is  roughly  the  electrochemical  series. 
With  benzene  the  metals  and  glass  fall  into  a  similar  series. 

Experiments  with  crystalline  capillaries,  using  the  corresponding 
saturated  solutions,  have  led  to  no  trustworthy  results.  E..  J.  C. 

Experiments  on  Diffusion  [of  Dissolved  Substances].  II. 
and  III.  OscARRE  Scarpa  (Gazzetta,  1911,  41,  i,  113 — 121, 
122 — 126). — II.  The  author  has  made  further  experiments  on  the 
diffusion  of  hydrochloric  acid  and  sodium  chloride  (compare  Abstr., 
1910,  ii,  1044)  with  the  object  of  ascertaining  the  cause  of  the 
divergences  between  the  true  values  of  the  coefficients  of  diffusion  and 
those  obtained  by  applying  the  theory  of  diffusion  to  Yanzelti's 
results  (Abstr,,  1908,  ii,  20,  88  ;  1909,  ii,  978),  taking  account  of  the 
condition  of  false  equilibrium  in  which  the  silver  haloid  may  exist 
before  forming  the  septum  in  the  tube.  The  results  show  that  these 
divergences  may  be  attributed  to  the  colloidal  state  initially  assumed 
by  the  silver  haloid. 

III.  Further  experiments  with  solutions  of  hydrochloric  acid  and 
of  sodium  and  potassium  chlorides  with  a  specially  designed  apparatus 
show  that,  when  the  capillary  tubes  in  which  the  septum  of  silver 
haloid  is  formed  are  washed  out  with  potassium  cyanide  solution  and 
then  with  water,  so  as  to  remove  all  traces  of  the  precipitate  previously 
formed,  the  results  are  generally  similar  to  those  obtained  by 
Vanzetti.  But  when  water  alone  is  used  for  washing  the  tubes, 
so  that  traces  of  precipitate  remain,  the  results  are  usually  in  good 
agreement  with  the  theoretical  ones.  Yanzetti's  method  is  hence 
regarded  as  inapplicable  to  the  quantitative  study  of  diffusion,  since 
the  results  may  depend  on  phenomena  of  false  equilibrium,  the 
existence  of  which  it  is  not  possible  to  recognise  with  certainty. 

T.  H.  P. 

Dynamics  of  Osmotic  Cells.  I.  Preliminary  Communica- 
tion. Andreas  VON  Antropoff  {Zeitsch.  physikal.  Chem.^  1911,  76, 
721 — 731). — It  has  been  shown,  more  particularly  by  Kahlenberg 
(Abstr.,  1906,  ii,  337),  that  the  direct  measurement  of  osmotic 
pressure  leads  in  some  cases  to  results  which  are  apparently  incom- 
patible with  van't  Hoff's  theory.  The  author  ascribes  this  to  the 
imperfection  of  the  semipermeable  membranes  used,  and  develops  a 
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theory  of  osmosis  for  membranes  which  are  not  entirely  impermeable 
for  the  solute.  The  velocity  with  which  the  pressure  rises  is  given  by 
dpjdt  =  (t{P  -  pt)  -  a-'P,  and  the  equation  pm  —  P{(r  -  a-')/cr  holds  for  the 
dynamical  equilibrium,  where  P  is  the  driving  force  of  osmosis  (che 
osmotic  pressure  in  van't  Hoff's  sense),  pm  is  the  observed  osmotic 
pressure,  o-  is  the  permeability  of  the  membrane  for  the  solvent,  and 
a  the  permeability  for  the  solute.  It  is  only  when  the  permeability 
coefficient,  (o--(r')/or,  becomes  unity  that  P=p.^.  In  this  way  the 
apparent  incompatibility  of  the  experimental  results  with  van't  Hoff's 
theory  is  accounted  for,  since  the  permeability  coefficient  varies 
between  0'3  and  0*7  for  membranes  hitherto  regarded  as  practically 
semipermeable.  It  is  hoped  that  on  the  basis  of  the  theory  it  may  be 
possible  to  determine  osmotic  pressures  with  the  help  of  measurements 
with  permeable  membranes.  G.  S. 

Relation  of  Osmotic  Pressure  to  Temperature.  III.  Regu- 
lation of  Temperature.  Harmon  N.  Morse,  William  W. 
Holland,  and  E.  G.  Zies  (Amer.  Chem.  J.,  1911,  45,  383 — 396). — 
In  earlier  work  on  the  determination  of  osmotic  pressures  near  0° 
(Abstr.,  1907,  ii,  440),  the  temperature  was  not  maintained  at  exactly 
0°,  but  varied  between  0"15°  and  030°.  An  arrangement  has  now 
been  devised,  and  is  fully  described,  by  means  of  which  the  cells  can  be 
kept  just  as  accurately  and  constantly  at  0°  as  they  can  be  at  higher 
temperatures. 

Three  types  of  baths  are  also  described  for  temperatures  above  0°, 
which  are  constructed  on  the  principle  previously  defined  (Abstr., 
1909,  ii,  299).  These  are  (1)  for  general  occasional  use;  (2)  those  in 
which  the  membranes  are  deposited  and  the  solutions  are  maintained 
at  constant  temperature,  and  which  are  always  "  at  temperature " 
while  work  is  in  progress ;  and  (3)  the  baths  in  which  osmotic 
pressure  is  measured  which  are  also  always  "at  temperature." 

The  paper  is  illustrated  with  numerous  diagrams.  E.  G. 

Relation  of  Osmotic  Pressure  to  Temperature.  IV.  The» 
Membranes.  Harmon  N.  Morse,  William  W.  Holland,  and 
C.  N,  Myers  (Amer.  Chem.  /.,  1911,  45,  517 — 556.  Compare  this 
vol.,  ii,  191,  375). — A  full  account  is  given  of  the  method  of 
preparing  the  membrane  of  an  osmotic  cell,  and  of  the  various 
difiiculties  encountered  and  the  precautions  to  be  observed.  In  the 
earlier  part  of  the  work,  the  copper  ferrocyanide  membranes  were 
deposited  within  the  cell  wall  (Morse  and  Horn,  Abstr.,  1901,  ii,  543), 
but,  as  there  are  several  objections  to  this  plan,  they  are  now 
deposited  on  the  inner  surface  of  the  cell.  Considerable  trouble  has 
been  caused  by  the  infection  of  the  membranes  with  Penicillium  and 
probably  with  other  organisms,  but  it  has  been  found  that  if  the  cells 
are  left  in  a  saturated  solution  of  thymol  until  required  for  use,  they 
remain  in  an  excellent  condition  (compare  Morse,  Frazer,  and  Hopkins, 
Abstr.,  1906,  ii,  600).  E.  G. 

New  Method  of  Determining  the  Solubility  of  Gases. 
E.  Moles  (Anal.  Fls.  Quim.,  1911,  9,  79 — 82.  Compare  Drucker  and 
Moles,  this  vol.,  ii,  23). — By  reading  in  a  capillary  tube  graduated  in 


ii.  474  ABSTRACTS   OF   CHEMICAL   PAPERS. 

mm.  (1  mm.  =0'00337  c.c.  ±0'3  per  cent.),  but  small  quantities  of 
solvent  were  needed  and  about  one-third  of  the  gas  introduced  was 
absorbed. 

The  values  for  the  solubility  of  hydrogen  and  nitrogen  in  water  at 
25°  were  0*01962  and  0*01561  respectively,  in  close  agreement  with 
the  data  of  other  workers.  With  the  apparatus  it  has  been  possible 
to  measure  solubilities  in  95  to  100%  glycerol,  the  smallest  value 
observed  being  0*0024.  G.  D.  L. 

The  Ionic  Solubility  Product.  James  Kendall  {Proc.  Roy. 
Soc,  1911,  A,  85,  200— 219).— With  the  object  of  testing  the 
constancy  of  the  ionic  solubility  product,  measurements  have  been 
made  of  the  solubility  of  slightly  soluble  acids  in  aqueous  solutions 
containing  a  second  acid.  In  different  series  the  acids  were  chosen  so 
as  to  give  combinations  of  two  weak  acids,  of  a  weak  and  a  strong 
acid,  and  of  two  strong  acids.  Salicylic,  o-nitrobenzoic,  hippuric, 
formic,  acetic,  malonic,  hydrochloric  and  picric  acids,  and  2:4:6- 
trinitro-m-cresol  were  used  in  the  experiments,  which  were  carried 
out  at  25°. 

The  data  obtained  indicate  that  the  solubility  of  one  acid  in  aqueous 
solutions  of  another  may  be  regarded  as-  consisting  of  two  parts,  one 
of  which  (a)  increases  or  decreases  regularly  according  as  the  acid  is 
more  or  less  soluble  in  the  solvent  acid  than  in  water,  whilst  the  other 
(b)  decreases  more  or  less  rapidly  according  to  the  ionic  strength  of 
the  solvent  acid.  The  divergences  of  the  experimental  solubility 
values  from  those  required  by  the  theory  of  the  constant  ionic 
solubility  product  can  be  accounted  for  in  all  cases  by  the  solvent 
effect  (a).  According  to  whether  the  substances  are  chemically  similar 
(for  example,  salicylic  aud  o-nitrobenzoic  acid)  or  dissimilar  (for 
example,  salicylic  and  hydrochloric  acid),  the  divergences  are  positive 
or  negative. 

On  account  of  the  solvent  effect  of  the  second  substance,  the 
calculation  of  the  degree  of  dissociation  of  one  substance  from  its 
solubility  in  pure  water  and  in  a  known  solution  of  a  second  substance 
with  a  common  ion  may  lead  to  very  erroneous  results.        H.  M.  D. 

Influence  of  Impurities  on  the  Lower  Limits  of  Crystal- 
lisation. Maurice  Padoa  and  L,  Mekvini  (Gazzetta,  1911,  41,  i, 
198 — 203). — The  authors  have  investigated  the  effect  of  addition  of 
varying  proportions  of  (1)  benzophenone,  amyl  alcohol,  aniline,  apiole, 
or  a-naphthylamine  on  the  lower  limit  of  crystallisation  of  triphenyl- 
methane ;  (2)  benzophenone,  bromonitrobeozene,  apiole,  or  amyl 
alcohol  on  that  of  diacetylcotoin,  and  (3)  benzophenone  or  bromo- 
nitrobenzene  on  that  of  salypirine.  The  results  obtained  lead  to  the 
following  conclusions  : 

The  addition  of  a  foreign  substance  always  produces  a  depression  of 
the  lower  limit  of  crystallisation,  and,  in  the  majority  of  cases,  this 
limit  remains  constant  over  a  large  I'ange  of  concentration  of  the 
added  substance,  although  in  some  cases  the  lower  limit  is  depressed 
progressively  as  this  concentration  increases.     It  cannot  be  asserted 
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that  the  displacement  of  the  lower  limit  of  crystallisation  depends 
on  the  nature  of  the  added  substance,  as  this  may  produce  different 
effects  in  different  solvents.  The  phenomenon  probably  depends 
largely  on  the  internal  friction  of  the  glassy  mass  obtained  on 
supercooling.  T.  H.  P. 

The  Analogy  between  Swelling  (Imbibition)  and  Mixing,  I. 
J.  R.  Katz  {Proc.  K.  Akad.  Wetensch.  Atmterdam,  1911,  13,  958—975). 
— The  close  connexion  which  exists  between  the  phenomena  of 
imbibition  and  of  mixing  is  discussed  in  detail,  and  experimental 
measurements  of  the  heat  of  imbibition  and  of  mixing  are  recorded  in 
support  of  the  view  that  the  processes  are  essentially  the  same. 
The  dependence  of  the  heat  (IF)  liberated  when  i  grams  of  water  are 
taken  up  by  one  gram  of  the  dry  substance  can  be  represented  by  an 
equation  of  the  form  W=A{/(B  +  i)  in  the  case  of  cellulose,  artificial 
starch  granules,  woody  fibres,  sulphuric  acid,  and  glycerol.  The  de- 
pendence of  the  pressure  of  aqueous  vapour  on  the  degree  of  imbibition 
has  also  been  determined  for  a  large  number  of  different  substances, 
including  casein,  cellulose,  gelatin,  gum  arable,  serum- albumin, 
tricalcium  phosphate,  and  artificially  aged  silicic  acid,  and  in  all 
cases  the  form  of  the  hygrometric  line  (which  is  obtained  when  the 
ratio  of  the  vapour  pressure  to  the  maximum  pressure  is  plotted  as  a 
function  of  the  degree  of  imbibition)  is  the  same. 

The  volume  concentrations  and  the  relationships  between  volume 
contraction  and  heat  of  imbibition  are  also  found  to  be  the  same  for 
swelling  amorphous  substances  as  for  liquids  when  water  is  taken  up. 
The  similarities  thus  brought  to  light  lead  the  author  to  the  conclusion 
that  amorphous  swelling  substances  only  differ  from  liquids  in  the 
high  viscosity  which  causes  them  to  assume  apparently  the  solid  state. 

H.  M.  D. 

The  Analogy  between  Swelling  (Imbibition)  and  Mixing. 
II.  Swelling  (Imbibing)  Crystals  and  Mixed  Crystals.  J.  R. 
Katz  {Proc.  K.  Akad.  Wetensch.  Aiasterdam,  1911,  13,  975 — 981. 
Compare  preceding  abstract). — The  dependence  of  the  vapour  pressure 
on  the  degree  of  imbibition  has  been  determined  for  three  crystalline 
albuminous  substances — carboxyhsemoglobin,  a  globulin  from  seeds  of 
Gucurbita  Pepo,  and  Bence  Jones's  albumose — and  also  for  crystalline 
amylodextrin.  For  each  of  these  swelling  crystals  the  hygrometric  line 
is  continuous,  and  of  the  same  form  as  that  found  for  imbibing 
amorphous  substances.  The  swelling  is  supposed  to  be  due  to  the 
formation  of  a  solid  solution  of  water  in  the  imbibing  substance.  To 
test  this  hypothesis  the  hygrometric  line  has  been  determined  in  the 
case  of  four  substances  which  are  known  to  form  solid  solutions  with 
water. 

The  curves  plotted  from  the  data  for  quercitrin,  thorium  oxalate, 
the  zeolite,  calcium  chabasite,  and  basic  zirconium  oxalate  are  of  the 
same  form  as  those  found  for  the  swelling  crystals.  This  points  to 
a  close  connexion  between  swelling  crystals  on  the  one  hand,  and 
mixed  crystals  on  the  other.  H.  M.  D. 
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Equilibrium  in  the  System  Composed  of  Zinc  Nitrate, 
Ammonia,  and  Water.  N.  Stasevitsch  (/.  Russ.  Phys.  Chem.  Soc, 
1911,  43,  354 — 362). — Investigation  of  the  compositions  of  the  liquid 
and  solid  formed  by  the  interaction  of  zinc  nitrate  and  ammonia  in 
water  under  various  conditions  of  concentration  shows  that  the 
deposit  is  probably  in  the  region  of  increasing  precipitate,  and 
certainly  in  the  region  of  diminishing  precipitate,  not  a  basic  salt 
of  definite  composition.  It  is  also  not  a  simple  mixture  of  zinc 
hydroxide  and  nitrate,  and,  owing  to  the  dependence  of  its  composition 
on  the  amount  of  ammonia  present,  must  be  regarded  as  a  product  of 
combination  of  the  second  class.  The  equation  usually  employed  to 
express  the  action  of  ammonia  on  zinc  nitrate  is  applicable  only  to  the 
region  of  increasing  precipitate.  The  view  that  the  dissolution  of 
zinc  nitrate  in  excess  of  ammonia  is  due  to  the  formation  of  a  complex 
requires  confi.rmation.  T.  H.  P. 

The  Ternary  Systems  Silver  Chloride,  Bromide  and  Iodide, 
and  Lead  Chloride,  Bromide  and  Iodide.  Feitz  Matthes  (Jahrb. 
Min.  Beil.  Band,  1911,  31,  342—385). — The  products  obtained  on 
solidification  of  fused  ternary  mixtures  of  the  halogen  salts  of  silver 
and  lead  have  been  investigated  by  means  of  cooling  curves  and  by 
microscopic  examination  of  the  crystallised  solids. 

In  the  case  of  the  silver  salts,  there  is  no  compound  formed  which 
contains  all  three  components,  such  as  the  iodobromite  described  by 
von  Lasaulx  (Abstr.,  1879,  365).  The  various  fused  mixtures  give 
rise,  however,  to  two  series  of  mixed  crystals,  one  of  which  contains 
very  little  silver  iodide,  and  the  other  a  considerable  proportion  of  this 
component. 

Fused  ternary  mixtures  of  the  lead  salts,  on  the  other  hand,  do  not 
yield  ternary  mixed  crystals  ;  the  only  solid  phases  consist  of  binary 
mixed  crystals  containing  lead  chloride  and  bromide  and  of  pure  lead 
iodide.  H.  M.  D. 

Quantitative  Relations  in  the  Distribution  of  a  Substance 
between  Two  Phases :  Adsorption.  Rudolf  Krulla  (Zeitach. 
physikal.  Chem.,  1911,  76,  497 — 508). — A  mathematical  paper.  A 
method,  which  cannot  easily  be  given  in  abstract,  is  described  by 
means  of  which  the  variation  with  temperature  of  the  distribution  of 
a  substance  between  the  liquid  and  gas  phases  is  represented  by 
a  hyperbola  which  approximates  closely  to  a  straight  line.  The 
method  is  applied  to  ammonia,  sulphur  dioxide,  carbon  dioxide,  and 
nitrous  oxide,  and  it  is  shown  that  the  "  straight  lines  "  representing 
the  behaviour  of  these  systems  coincide.  Conversely,  from  a 
knowledge  of  these  and  certain  other  data,  the  properties  of  such 
a  system  can  be  calculated.  The  method  is  also  applied  to  systems 
of  two  partly  miscible  liquids.  G.  S. 

A  New  Method  for  the  Analysis  of  Some  Binary 
Compounds,  Based  on  the  Law  of  Mass  Action.  Iwan 
OsTROMissLENSKY  (Ber.,  1911,  44,  1189 — 1190.  Compare  this  vol., 
ii,  195). — Mainly  a  reply  to  Huff's  claim  of  priority  (this  vol.,  ii, 
264).  F.  B. 
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Application  of  the  Phase  Rule  to  Stereoisomeric  Compounds 
and  the  Recognition  of  Racemic  Compounds.  T.  van  der 
Linden  {Ber.,  1911,  44,  963 — 965). — Polemical  (compare  Ladenburg, 
this  vol.,  ii,  265).  It  is  contended  that  the  question  of  the  identifica- 
tion of  liquid  racemates  is  not  yet  settled,  the  solubility  method  used 
by  Ladenburg  being  inadmissible.  It  is  doubtful  whether  liquid 
racemates  exist.  The  phase  rule  fully  explains  all  the  observed  facts 
in  the  case  of  liquid  stereoisomerides.  E.  F.  A. 

Recognition  of  Racemic  Compounds.  Hugo  R.  Kruyt  (Ber., 
1911,  44,  995— 999).— Polemical.  The  results  of  Ladenburg  (this 
vol.,  ii,  265),  which  he  interpreted  as  proof  of  the  existence  of  liquid 
racemates,  are  considered  in  reality  to  justify  the  directly  opposite 
conclusion.  Roozeboom's  contention  (Abstr.,  1899,  ii,  73)  that  the 
phase  rule  applies  to  stereoisomerides  is  upheld.  E.  F.  A. 

Hydrolysis  of  Acid  Amides.  E.  Emmet  Reid  (Amer.  Chem.  J., 
1911,  45,  327— 343).— Acree  and  Nirdlinger  (Abstr.,  1907,  ii,  857) 
found  that  on  the  hydrolysis  of  acetamide  by  hydrochloric  acid,  the 
molecular  reaction  velocity  varied  with  the  concentration  both  of  the 
acid  and  the  amide  in  such  a  way  as  to  indicate  that  the  reaction 
involves  the  formation  of  a  complex  ion  by  the  union  of  the  hydrogen 
ion  of  the  acid  with  the  amide. 

A  study  has  now  been  made  of  the  hydrolysis  of  benzamide  and 
acetamide  with  barium  hydroxide  at  25°.  In  the  case  of  benzamide, 
the  velocity  of  the  reaction  decreases  as  the  concentration  of  the 
amide  increases,  whilst  in  that  of  acetamide  the  velocity  remains 
constant  until  comparatively  high  concentrations  are  reached,  and 
then  decreases  as  the  concentration  is  fuither  increased.  The 
velocity  of  hydrolysis  of  acetamide  is  reduced  slightly  by  the 
presence  of  barium  chloride,  and  to  a  much  greater  extent  by  that 
of  barium  acetate.  The  velocity  of  hydrolysis  of  benzamide  diminishes 
regularly  as  the  dilution  of  the  barium  hydroxide  is  increased. 
The  change  is  much  smaller  in  the  case  of  acetamide,  but  is  in  the 
same  direction. 

From  the  result  obtained  on  hydrolysing  a  0*04iV^-solution  of 
benzamide  with  OliV-barium  hydroxide  at  100°  (Abstr.,  1901,  i, 
30),  and  that  now  found  for  the  same  concentrations  at  25°,  the 
temperature-coefficient    is    found   to  be  1*963    for   each    10°. 

E.  G. 

Esteriflcation.  IV.  Interdependence  of  Limits  as  Bx- 
empUfled  in  the  Transformation  of  Esters.  E.  Emmet  Reid 
{Amer.  Chem.  J.,  1911,  45,  479 — 516). — It  is  shown  from  theoretical 
considerations  that  when  ethyl  alcohol  is  heated  with  a  methyl  ester, 
or  methyl  alcohol  with  an  ethyl  ester,  the  equilibrium  point  can 
be  calculated  from  measurements  made  with  the  acid  and  each  of  the 
two  alcohols  in  turn.  The  same  should  be  true  of  other  alcohols  and 
esters,  as  well  as  of  mercaptans  and  their  esters,  provided  that  other 
influences  do  not  interfere.  Similarly,  if  one  acid  reacts  with  the 
ester   of   another  acid,  equilibrium   should   occur   at  a  point   which 
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can  be  calculated  from  the  esterification  limits  of  each  acid  with  the 
alcohol. 

The  partition  of  an  acid  between  two  alcohols  has  been  studied  by 
the  aid  of  the  reciprocal  transformations  of  ethyl  and  methyl 
benzoates.  These  esters  are  particularly  suitable  for  the  purpose, 
since  they  are  almost  insoluble  in  water  and  can  therefore  be  easily 
washed  with  but  little  loss.  The  densities  of  the  esters  differ  so  widely 
from  one  another  as  to  furnish  a  method  for  ascertaining  the  composi- 
tion of  a  mixture  of  the  two.  The  results  obtained  agree  closely  with 
those  calculated  on  the  assumption  that  the  partition  of  the  benzoyl 
group  between  the  methoxyl  and  ethoxyl  groups  takes  place  in 
accordance  with  the  partition  factors  derived  from  determinations  of 
the  esterification  limits  of  the  acid  with  each  alcohol. 

The  partition  of  an  alcohol  between  two  acids  has  been  investigated 
by  means  of  ethyl  benzoate  and  ^-bromobenzoate,  which  also  have  very 
different  densities,  and  can  therefore  be  estimated  by  the  density 
method.  The  results  obtained  agreed  only  approximately  with  those 
calculated,  but  this  was  partly  due  to  an  error  introduced  by 
insufficient  heating.  They  show  clearly,  however,  that  when  either 
benzoic  or  jo-bromobenzoic  acid  is  heated  with  the  ester  of  the  other 
acid  a  partial  replacement  occurs,  the  alcohol  being  divided  between 
the  two  acids  approximately  in  proportion  to  their  concentrations.  An 
experiment  was  also  made  with  benzyl  acetate  and  benzoate. 

When  ethyl  benzoate  and  benzyl  acetate  are  heated  in  a  sealed 
tube  at  210 — 216°,  double  decomposition  takes  place. 

The  partition  of  an  acid  between  an  alcohol  and  a  mercaptan  has 
been  investigated  in  the  transformation  of  ethyl  benzoate  into  ethyl 
thiolbenzoate  by  mercaptan,  and  of  the  thiolbenzoate  into  the  benzoate 
by  alcohol. 

In  studying  the  partition  of  an  acid  between  two  alcohols,  some 
experiments  were  made  in  which  hydrochloric  acid  and  sodium  alkyl- 
oxides  were  used  as  catalysts,  but  in  the  one  case  the  equilibrium  is 
disturbed  by  the  unequally  rapid  action  of  the  hydrochloric  acid 
on  the  two  alcohols  to  form  alkyl  chlorides,  and  in  the  other  by 
the  formation  of  dense  precipitates.  It  was  therefore  necessary  to 
carry  out  the  work  without  a  catalyst,  and  in  order  to  hasten  the 
reactions  a  temperature  of  200 — 230°  was  employed.  E.  G. 

Velocity  of  Sacchariflcation  of  Starch.  Ill,  IV,  and  V. 
Henei  van  Laeb  {Bull.  Acad.  Ro7j.  Belg.,  1911,  84—109,  305—320, 
362 — 370). — In  continuation  of  previous  work  (Abstr.,  1910,  ii,  839, 
and  this  vol.,  ii,  28)  it  is  now  shown  that  the  hydrolysis  of  starch  by 
diastase  takes  place  in  accordance  with  the  logarithmic  law  for  a  uni- 
molecular  reaction,  but  this  simple  action  may  be  modified  by 
secondary  actions  to  such  an  extent  that  the  reaction  appears  not  to 
take  place  in  accordance  with  this  law  (compare  Brown  and 
Glendinning,  Trans.,  1902,  81,  388).  These  secondary  actions  may 
either  increase  or  decrease  the  velocity  of  reaction.  The  most 
important  of  them  are  the  rapidity  with  which  the  hydrolysis  is 
effected,  the  heterogeneity  of  the  starch  mucilage,  the  weakening  of 
the  diastase  by  the  action  of  heat,  the  presence  of  chemical  agents,  and 
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the  removal  of  certain  constituents  by  coagulation  in  the  course  of  the 
experiments.  The  results  of  experiments  supporting  these  conclusions 
are  tabulated  in  the  original. 

The  fourth  memoir  is  devoted  to  the  consideration  of  the  influence 
exerted  by  the  concentration  of  the  starch  mucilage.  It  has  been 
shown  already  (Abstr.,  1910,  ii,  839)  that  in  the  action  of  dilute 
acids  on  starch,  the  rate  of  hydrolysis  is  proportional  to  the  concentra- 
tion of  starch  so  long  as  this  is  not  above  5*5%.  In  the  case  of 
diastase  the  law  also  holds  when  the  concentration  of  starch  is  below 
4 '5%  ;  above  this  the  rate  of  transformation  increases  slightly.  This 
rule,  however,  only  holds  when  throughout  the  same  series  of  experi- 
ments the  "  diastatic  change  "  is  the  same,  that  is,  that  the  ratio 
between  the  concentration  of  starch  and  diasta&e  remains  the  same. 
This  implies  that  in  the  action  of  diastase  on  starch  combination  takes 
place  between  the  ferment  and  the  starch,  and  that  it  is  this  compound 
which  is  hydrolysed  in  the  later  stages  of  the  reaction.  This  matter 
is  dealt  with  experimentally  in  the  fifth  memoir,  and  it  is  shown  that 
if  starch  is  added  to  a  solution  of  diastase  and  the  mixture  left  for  a 
time  and  then  filtered,  the  diastatic  power  of  the  filtrate  shows  con- 
siderable reduction  as  compared  with  that  of  the  original  solution. 

This  falling  off  in  diastatic  power  is  not  due  to  inhibitive  action  of 
the  reducing  substances  produced.  The  interaction  of  diastase  and 
starch  probably  results  in  the  formation  of  an  adsorption  compound, 
similar  to  that  produced  when  filter  paper  is  dipped  in  a  solution  of 
Congo-red.  T.  A.  H. 

Application  of  the  Kinetic  Theory  to  the  Study  of 
Catalytic  Phenomena.  Jacques  Duclaux  {Compt.  rend,,  1911, 
152,  1176 — 1179). — A  theoretical  discussion.  The  author  regards 
porous  catalysts,  such  as  platinum  black,  as  aggregates  of  minute 
chambers,  in  some  of  which  the  pressure  and  temperature  are  con- 
siderably higher  than  the  mean  pressure  and  temperature  of  the 
system.  The  combination  of  gases,  such  as  oxygen  and  hydrogen, 
takes  place  with  increased  rapidity  in  these  regions.  W.  0.  W. 

The  Influence  of  Foreign  Substances  on  the  Activity  of 
Catalysts.  Carl  Paal  [with  A.  Karl]  {Ber.,  1911,  44,  1013—1018. 
Compare  Ipatieff,  this  vol.,  i,  31). — The  metals:magnesium,  aluminium, 
iron,  nickel,  cobalt,  copper,  zinc,  silver,  tin,  and  lead  were  coated  with 
palladium  by  immersion  in  a  slightly  acid  solution  of  palladous 
chloride,  the  products  being  washed  with  alcohol  and  ether,  and  dried 
in  a  vacuum.  Their  action  as  hydrogen  carriers  in  the  reduction  of  a 
liquid  unsaturated  ester  was  then  investigated,  using  the  apparatus 
previously  described  (Abstr.,  1908,  ii,  392),  Only  magnesium,  nickel, 
and  cobalt  have  no  influence  on  the  catalytic  effect  of  the  palladium  ; 
the  other  metals  act  as  anti-catalysts. 

Not  only  are  most  of  the  metals  anti-catalysts,  but  also  solvents, 
such  as  benzene  and  acetone.  The  action  of  benzene  on  the  nickel- 
palladium  powder  is  such  that  the  activity  of  the  powder  cannot  be 
regenerated  by  removing  the  benzene  with  ether.  Ether  and  alcohol 
have  no  anti-catalytic  effect.  T.  S.  P. 
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Periodic  System  of  the  Elements.  Emil  Bauk  {Zeitsch.  physikal. 
Chem.,  1911,  76,  569—583.  Compare  Schmidt,  this  vol.,  ii,  198).— 
The  atomic  weights  of  the  elements  are  plotted  as  abscissae  against  the 
logarithms  of  the  atomic  volumes  as  ordinates  ;  in  calculating  the 
latter,  the  maximum  values  of  the  densities  of  the  elements  are  used. 
The  following  principal  periods  are  distinguished  :  the  first  half-period 
from  lithium  to  boron,  the  second  from  boron  to  aluminium,  the  third 
from  aluminium  to  titanium,  the  fourth  from  selenium  to  zirconium, 
the  fifth  from  tellurium  to  cerium,  the  sixth  from  the  element  with 
the  atomic  weight  2 1 0  to  uranium.  There  are  three  subsidiary  periods : 
(1)  from  vanadium  to  arsenic  ;  (2)  from  niobium  to  antimony ;  (3)  from 
tantalum  to  bismuth. 

The  figure  shows  a  sharp  distinction  between  principal  and  subsidiary 
periods.  The  curves  of  the  former  are  steep,  and  are  nearly  parallel ; 
the  curves  of  the  latter  are  flatter,  and  also  nearly  parallel.  The  lines 
joining  corresponding  elements  in  different  periods  are  nearly  parallel, 
but  in  some  cases  spread  out  in  a  fan-shaped  manner,  so  that  the 
directions  are  reciprocally  controlled  to  some  extent ;  this  admits  of 
interpolation  and  extrapolation  with  some  degree  of  certainty.  The 
atomic  weights  of  some  hitherto  unknown  elements  are  deduced  in  this 
way. 

The  paper  contains  a  useful  summary  of  the  available  data  regarding 
the  densities  of  the  elements,  especially  at  low  temperatures.      G.  S. 

Determinations  of  the  Size  of  Molecules.  Jean  Perrin 
{Compt.  rend.,  1911,  152,  1165—1168.  Compare  Abstr.,  1908, 
ii,  927  ;  Millikan,  this  vol.,  ii,  175). — ^Lfter  criticising  the  values  for 
e,  the  atomic  charge,  obtained  by  Millikan  (4'9  x  10"^°  E.S.U.), 
Ehrenhaft  (from  1  x  IQ-i"),  Kutherford  (4-65  x  IQ-io),  and  Regener 
{4-8  X  lO^i"^),  the  author  gives  4-24  x  IQ~'^^  as  the  value  derived  from  a 
repetition  of  his  earlier  experiments,  instead  of  the  number  4*1  x  10"^^ 
previously  given.  In  arriving  at  this  result,  corrections  have  been 
introduced  which  will  be  described  in  a  further  communication. 
Millikan's  value  is  based^on  an  application  of  Stokes'  law,  which  is  only 
valid  in  the  case  of  solid,  homogeneous  spheres.  In  the  liquid  droplets 
actually  used,  a  circulation  of  particles  between  the  centre  and 
periphery  probably  occurs  during  the  rise  and  fall  of  the  drop,  owing 
to  the  viscosity  of  the  liquid.  This  would  necessitate  a  correction, 
for  which  Cunningham's  formula  is  not  entirely  adequate. 

w.  o.  w. 

A  Simple  Laboratory  Suction-pressure  Pump,  F.  Liebert 
{Chem.  Weekhlad,  1911,  8,  382— 383).— A  description  of  a  pump  for 
forcing  a  current  of  gas  through  apparatus  in  which  the  back  pressure 
cannot  be  overcome  by  the  aid  of  an  ordinary  gas-holder.  The  gas 
does  not  come  into  contact  with  lubricants.  A.  J.  W. 

The  Direct  Measurement  of  Alterations  in  Vapour  Pressure, 
and  the  Vapour  Pressure  Method  for  Showing,  as  a  Lecture 
Experiment,  the  Existence  of  Compounds.  Rudolf  Krulla 
{Chem.  Zeit.,  1911,  35,  471— 472).— Fitted  into  a  vessel  immersed  in 
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a  thermostat  and  containing  the  one  liquid  component  is  a  bung 
through  which  pass  an  air-tight  stirrer,  the  nose  of  a  burette,  and  a 
tube  connecting  with  a  manometer  and  with  the  top  of  the  burette, 
so  as  to  form  a  closed  circuit.  The  burette  contains  the  second  liquid 
component,  known  volumes  of  which  are  run  into  the  vessel  from 
time  to  time  and  manometric  readings  taken. 

Curves  showing  the  relation  between  vapour  pressure  and  composi- 
tion are  given  for  the  pairs  of  substances  :  carbon  tetrachloride-aniline 
and  aniline-phenol.  In  the  latter  case,  the  existence  of  the  compound 
CeH5-OH,CeH5-NH2  is  well  shown.  T.  S.  P. 

Experimental  Illustration  of  the  Law  of  Definite  Propor- 
tions through  Combination  of  the  Halogens  with  Finely- 
divided  Silver.  Joseph  H.  Kastle  (Amer.  Ghem.  J.,  1911,  45, 
396 — 403).— As  no  adequate  or  suitable  method  has  hitherto  been 
described  for  experimentally  illustrating  the  law  of  definite  propor- 
tions, the  author  has  studied  the  action  of  halogens  on  finely-divided 
silver. 

By  the  action  of  cuprous  chloride  on  an  ammoniacal  solution  of 
silver  chloride,  a  finely-divided  precipitate  of  silver  is  produced,  which 
when  dried  at  110 — 120°  forms  a  grey  powder  containing  a  few 
glittering  particles.  This  product  combines  energetically  with  the 
halogens,  either  moist  or  dry. 

The  experiments  are  carried  out  by  placing  a  weighed  quantity  of 
the  silver  in  a  porcelain  crucible,  adding  excess  of  bromine  or  iodine, 
and  heating  on  the  water-bath  until  the  excess  of  the  halogen  has 
been  removed.  The  crucible  is  then  heated  at  120 — 150°  until  the 
weight  is  constant.  The  silver  halide  is  fused,  and  the  crucible  again 
weighed.  The  increase  of  weight  gives  the  weight  of  the  halogen 
with  which  the  given  amount  of  silver  has  combined.  The  experi- 
ment can  be  carried  out  completely  in  about  an  hour. 

In  the  case  of  chlorine,  the  silver  in  the  crucible  is  treated  with 
chlorine  water.  The  liquid  is  evaporated  to  dryness,  and  the  crucible 
heated  at  120°  until  of  constani  weight.  The  residue  is  treated 
repeatedly  with  chlorine  water  in  the  same  way,  until  it  ceases  to 
gain  weight.  The  silver  chloride  is  then  fused  and  the  crucible  again 
weighed. 

From  a  number  of  such  experiments  in.  which  a  considerable  excess 
of  the  halogen  is  always  employed,  it  is  evident  to  the  student  that, 
in  every  case,  the  silver  unites  with  a  definite  quantity  of  halogen. 
This  can  be  rendered  even  more  convincing  by  preparing  the  silver 
halides  from  the  metal  in  other  ways,  namely,  by  dissolving  a  known 
weight  of  silver  in  nitric  acid,  and  (1)  evaporating  the  solution  with 
a  halogen  acid,  or  (2)  by  precipitating  the  halide  as  in  ordinary 
gravimetric  work.  E.  G. 

Two  Experiments  on  the  Sulphu  ration  of  Metals.  O. 
Ohmann  {Chem.  Zentr.,  1911,  i,  458 — 459  j  ivova.  Zeitsch.  physikal.-chem. 
Unterr.,  1910,  23,  345 — 349). — One  experiment  illustrates  the  forma- 
tion of  ferrous  sulphide  by  introducing  iron  powder  on   the   end   of 
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a  magnet  in  sulphur  vapour  ;  iron  is  spontaneously  inflammable  in 
sulphur  vapour,  the  ignition  temperature  lying  below  448°. 

The  other  demonstrates  quantitatively  the  formation   of    cuprous 
sulphide  by  burning  copper  foil  in  sulphur  vapour.  F.  B 
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The  Electrolytic  Preparation  of  Hyposulphites  from 
Solutions  of  Hydrogen  Sulphites.  Karl  Jelunek  {Zeitsch. 
Mektrochem.,  1911,  17,  245 — 261). — Previous  observers  (Abstr.,  1904, 
ii,  556,  615)  have  found  that  sodium  hydrogen  sulphite  is  reduced 
electrolytically  to  sodium  hyposulphite,  and  that  the  formation  of  this 
substance  stops  when  the  solution  contains  some  3  or  4%  of  it. 
Whether  this  is  due  to  electrolytic  reduction  of  the  hyposulphite  or  to 
its  decomposition  independently  of  the  current  is  not  known.  The 
author  first  shows  that  sodium  hyposulphite,  in  solutions  containing 
hydrogen  sulphite,  decomposes  spontaneously  into  thiosulphate  and 
sulphite,  2Na2S204  =  JSra2S203  +  Na2S205;  Na2S205  +  H2O  -  2NaHS03. 
In  concentrated  solutions  the  rate  of  decomposition  is  practically 
unaffected  by  the  presence  of  platinum  or  lead,  whilst  in  dilute 
solutions  the  greater  part  of  the  change  takes  place  at  the  surface  of 
a  platinised  platinum  plate. 

In  a  set  of  electrolyses  of  sodium  hydrogen  sulphite  solutions  it 
is  then  shown  that  the  stationary  condition,  in  which  the  concentra- 
tion of  the  hyposulphite  does  not  increase,  is  reached  when  the  rate 
of  formation  of  hyposulphite  by  the  current  is  equal  to  its  rate  of 
spontaneous  decomposition  previously  measured,  from  which  it  follows 
that  hyposulphite  is  not  reduced  electrolytically,  and  that  in  order  to 
obtain  a  high  concentration  in  solution  it  is  only  necessary  to  increase 
the  rate  of  formation  by  applying  a  large  current  to  a  small  volume  of 
solution.  T.  E. 

A  Chemically  Active  Modification  of  Nitrogen  Produced 
by  the  Electric  Discharge.  (Hon.)  Robert  J.  Strutt  {Proc.  Roy. 
Soc,  1911,  85^,  219— 229).— When  pure  nitrogen  is  subjected  to 
the  action  of  an  electric  discharge  from  a  Ley  den  jar  in  an  exhausted 
tube,  it  undergoes  some  change  which  causes  it  to  glow  for  some 
time  after  the  discharge  has  been  discontinued.  For  the  purpose  of 
examining  the  properties  of  the  modified  nitrogen,  a  current  of  gas 
was  drawn  through  the  discharge  tube  into  an  observing  vessel,  the 
current  being  maintained  by  a  mechanical  pump.  The  glowing 
nitrogen  has  a  characteristic  band  spectrum ;  in  the  visible  region  it 
shows  a  green,  a  yellow,  and  a  red  band  of  not  very  unequal  intensity, 
although  the  yellow  one  is  usually  the  brightest. 

When  the  glowing  nitrogen  is  passed  through  a  long  tube,  which 
is  heated  moderately  at  one  point,  the  glow  is  extinguished  locally, 
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but  the  gas  recovers  its  luminosity  on  reaching  the  cooler  parts  of 
the  tube.  If  the  tube  is  strongly  heated,  the  glow  is  permanently 
extinguished.  On  passing  through  a  tube  immersed  in  liquid  air, 
the  gas  glows  with  increased  brilliancy  as  it  approaches  the  cooled 
portion  of  the  tube,  but  the  glow  is  completely  and  finally  ex- 
tinguished when  the  fully  cooled  portion  of  the  tube  is  reached.  These 
experiments  show  that  the  change  which  gives  rise  to  the  after-glow  is 
accelerated  by  cooling  and  retarded  by  heating.  When  the  gas  is 
passed  through  an  electric  field  so  as  to  remove  gaseous  ions,  the  glow 
is  unaffected. 

The  action  of  the  modified  nitrogen  on  various  metals,  non-metals, 
and  compound  substances  has  been  examined.  When  the  gas  is 
drawu  over  a  small  pellet  of  ordinary  phosphorus,  a  violent  reaction 
occurs,  accompanied  by  absorption  of  some  of  the  gas  and  the  formation 
of  red  phosphorus.  This  reaction  has  been  used  to  determine  the 
percentage  of  active  nitrogen  in  the  gas  leaving  the  discharge  tube. 
In  one  experiment,  the  phosphorus  increased  in  weight  by  15  "5  mg. 
after  the  passage  of  2540  c.c. ;  this  corresponds  with  an  absorption  of 
12 '2  c.c.  or  1/2 10th  part  of  the  total  gas. 

On  contact  with  iodine,  the  normal  yellow  glow  is  replaced  by  a 
magnificent  light  blue  flame,  and  a  slight  rise  of  temperature  is 
observable  at  the  point  of  contact.  The  blue  flame  gives  a  brilliant 
banded  spectrum.  tSulphur  and  arsenic  when  heated  give  faint  blue 
and  green  flames  respectively ;  selenium,  antimony,  and  carbon  are 
without  action.  Hydrogen  merely  acts  as  a  diluent,  but  oxygen 
destroys  the  glow  without  any  new  luminosity  effect. 

The  modified  nitrogen  combines  with  sodium  and  mercury  at  a 
gentle  heat,  forming  with  the  latter  an  explosive  compound ;  in 
each  case  the  reaction  is  accompanied  by  the  development  of  line 
spectra  of  the  metal.  Line  spectra  of  cadmium,  magnesium,  potassium, 
zinc,  and  lead  are  also  obtained  under  similar  conditions. 

Compound  substances,  when  volatilised  in  a  current  of  the  gas, 
give  rise  to  the  corresponding  band  spectra,  and  in  this  way  spectra 
of  compounds  which  are  unstable  at  the  temperature  of  the  Bunsen 
flame  may  be  readily  obtained.  The  modified  nitrogen  reacts  with 
organic  halogen  compounds,  setting  free  the  halogen  and  combining 
with  carbon  to  form  cyanogen,  of  which  a  brilliant  spectrum  is 
obtained  during  the  reaction.  Cyanogen  is  also  formed  when  the  gas 
acts  on  acetylene.  With  nitric  oxide,  it  yields  nitrogen  peroxide,  the 
action  being  accompanied  by  the  production  of  a  green  flame 
showing  a  continuous  spectrum.  It  is  suggested  that  this  reaction 
may  be  represented  as  2N0  +  N  =  N02  +  N'2. 

Water  and  carbon  dioxide  have  no  action  on  the  glowing  nitrogen  ; 
ammonia  destroys  the  glow,  and  the  same  effect  is  exerted  by  cupric 
oxide  and  manganese  dioxide.  H.  M.  D. 

Flames  Containing  Ammonia  and  Nitric  Oxide.  Alfked 
Reis  {Zeitsch.  physikal.  Ghem.,  1911,  76,  560 — 568).— It  is  shown  by 
experiments  with  the  ammonia-oxygen  flame  in  the  Teclu-Smithells' 
flame  separator  that  the  yellow  part  of  the  flame  is  connected  with  the 
presence  of  undecomposed  ammonia,  and  is  not  to  be  ascribed  to  the 
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system  nitrogen  +  oxygen,  as  has  been  suggested.  The  sharp 
boundary  of  the  yellow  region  marks  the  passage  of  the  gas  into  a 
region  free  from  ammonia.  This  conclusion  has  been  confirmed  by 
the  analysis  of  the  gases  removed  from  different  portions  of  the  flame 
by  means  of  a  cooled  platinum  capillary. 

In  the  inner  cone  of  the  coal  gas-oxygen-nitric  oxide  flame 
considerable  amounts  of  ammonia  and  of  cyanogen  or  cyanogen 
compounds  are  present  when  the  coal  gas  is  in  excess.  In  this  flame 
when  separated,  a  second  explosion  cone  has  been  observed  in  the  gas 
between  the  two  flames  ;  under  suitable  conditions  it  can  be  caused  to 
vibrate  up  and  down  in  the  cylinder.  G.  S. 

The  So-called  Sulphammonium  and  the  Spectroscopic  Test 
for  New  Compounds.  Otto  Ruff  {Verh.  Ges.  deut.  Naturforsch. 
Aerzte.,  1911,  11,  24 — 25). — The  author  has  previously  expressed  the 
opinion  that  the  reaction  between  nitrogen  sulphide  and  hydrogen 
sulphide  in  liquid  ammonia  is  a  balanced  one,  according  to  the  equation 
N4S4  +  6H2S  :^  10S  +  4NH8  (compare  Abstr.,  1905,  ii,  699).  This  is 
now  supported  by  measurements  of  the  absorption  of  light  of 
solutions  of  the  same  total  concentration,  which  were  made  up  either 
from  liquid  ammonia,  nitrogen  sulphide  and  hydrogen  sulphide,  or 
from  liquid  ammonia,  hydrogen  sulphide  and  sulphur.  The  same 
absorption  curves  were  obtained  in  the  two  cases. 

For  other  details  see  this  vol.,  ii,  277.  T.  S.  P. 

Aqua  Regia.     Eduard  Pkiwoznik  (Oesterr.  Zeitsch.  Berg.-IIutteviw., 

1910,  58,  549 — 550). — The  results  of  numerous  experiments  show 
that  the  solution  of  gold  in  aqua  regia  takes  place  according  to  the 
equation  :  Au  +  HNO3  +  4HCI  =  2H2O  +  NO  +  HA uCl^,  and  these  pro- 
portions are  recommended  as  being  most  economical  for  employment. 

F.  M.  G.  M. 

Compounds  of  Phosphorus  and  Sulphur.     Julius  Mai  {Ber., 

1911,  44,  1229—1233.  Compare  Abstr.,  1903,  ii,  363).— The 
author's  experiments  confirm  Stock's  results  (Abstr.,  1910,  ii,  201, 
499)  that  the  existing  sulphides  of  phosphorus,  other  than  P4S3,  are 
P4S7  and  P4S10. 

The  heptasulphide,  P4S7,  is  best  prepared  by  heating  to  a  tempera- 
ture above  the  melting  point,  and  in  an  atmosphere  of  carbon  dioxide, 
a  mixture  of  the  purified  trisulphide,  P4S3,  and  sulphur  in  such 
proportions  that  the  compound  PgS^  would,  if  possible,  be  formed. 
The  crude  product  is  recrystallised  from  naphthalene,  all  impurities 
being  finally  removed  by  carbon  disulphide,  when  yellow  crystals  of 
prismatic  habit  are  obtained.  The  compound  may  also  be  obtained 
directly  by  dissolving  the  trisulphide  and  sulphur  in  naphthalene  at 
175 — 180°;  the  crystals  separate  immediately,  whereas  the  more 
easily  soluble  pentasulphide,  P4SJQ,  generally  crystallises  only  after 
cooling. 

The  pentasulphide  may  be  obtained  from  sulphur,  and  either  the 
trisulphide  or  heptasulphide,  using  naphthalene  as  a  solvent,  and  then 
extracting  with  carbon  disulphide. 
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In  the  preparation  of  the  heptasulphide  from  the  trisulphide  and 
sulphur,  naphthalene  may  be  replaced  by  benzene  when  the  mixture 
is  heated  in  a  sealed  tube  at  180°.  Xylene  and  cumene  can  be  used 
at  the  ordinary  pressure  and  at  their  boiling-point  temperatures  when 
a  small  quantity  of  iodine  is  used  as  a  catalyst.  With  cumene  as 
solvent  and  excess  of  sulphur,  the  pentasulphide  is  one  of  the 
products. 

Endeavours  to  prepare  a  compound  ^^^^  and  a  hypersulphide  met 
with  no  success.  T.  S.  P. 

The  Adsorption  of  Arsenic  by  Ferric  Hydroxide.  Georg 
LocKEMANN  {Verh.  Ges.  deut.  Naturforsch.  Aerzte.,  1911,  11,  25 — 28). 
— The  quantity  of  ferric  hydroxide  necessary  for  the  complete 
adsorption  of  arsenic  present  in  a  solution  as  arsenite  or  arsenate  has 
been  determined  at  0°,  25°,  and  80°,  the  ferric  hydroxide  being  pre- 
cipitated from  the  arsenic  solution  by  means  of  ammonium  hydroxide. 

The  results  are  in  accordance  with  the  formula  E  =  ^Ap,  where  E  is 
the  number  of  milligrams  of  ferric  hydroxide  in  100  c.c,  A  the 
number  of  milligrams  of  arsenic  in  100  c.c,  )8  a  constant  which  varies 
with  the  temperature,  and  p  has  the  value  0*57  for  all  temperatures. 
The  value  of  A  varied  from  0-1  to  500,  and  the  values  of  /3  were 
respectively  70,  90,  and  130  for  the  above-mentioned  temperatures. 
With  rise  in  temperature,  the  adsorption  decreases  considerably.  At 
all  temperatures  very  small  quantities  of  arsenic  require  relatively 
much  more  ferric  hydroxide  for  complete  adsorption  than  do  larger 
quantities  of  arsenic. 

In  the  above  experiments  twice  the  theoretical  quantity  of 
ammonium  hydroxide  necessary  for  the  precipitation  of  the  iron  was 
added.  If  only  the  theoretical  quantity  is  added,  the  adsorption  of 
arsenic  is  considerably  increased.  T.  S.  P. 

Experiments  with  Mispickel.  A.  Beutell  (Ccwfr.  ITw.,  1911, 
316 — 320). — When  mispickel  is  heated  in  a  cathode  vacuum  the  dis- 
tillate is  at  first  yellow,  then  brown,  and  finally  black ;  after  two 
hours  the  amount  distilled  was  :  free  sulphur,  0*39% ;  arsenic  sulphide, 
1'58%;  arsenic,  12-20%.  A  portion  (1-00%)  of  the  arsenic  was  amor- 
phous, being  soluble  in  carbon  bisulphide.  When  heated  for  a  longer 
period,  a  larger  proportion,  but  not  all,  of  the  arsenic  was  expelled. 
If,  however,  the  mineral  be  first  roasted,  the  whole  of  the  arsenic  and 
sulphur  can  be  distilled  by  heating  in  a  cathode  vacuum.  From  the 
experiments,  it  is  concluded  that  the  formula  of  mispickel  is  FogAsgSg, 

which  is  written  in  the  form  :  Fe<^       |    J>Fe.  L.  J.  S. 

\S-As/ 

Solubility  of  Orthoboric  Acid,  its  Molecular  Weight,  and 
its  Transformation  into  other  Hydrates.  Kapfaelo  Nasini  and 
F.  Ageno  {Gazzetta,  1911,  41,  i,  131 — 136). — The  experimental  results 
given  in  this  paper  have  been  published  alreadv  (Abstr.,  1909,  ii, 
999). 

The  curve  of  solubility  of  orthoboric  acid  in  water  proceeds  regularly 
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from  0°  to  120°,  no  change  of  direction  being  exhibited  at  107 — 108°, 
at  which  temperature  transformation  into  metaboric  acid  occurs.  The 
solubility  does  not  correspond  with  any  one  equation,  but  is  repre- 
sented almost  exactly  by  the  three  following  expressions  :  between  0° 
and  70°,  ;S'=2-60  +  0-072713«  +  0-001649«2 ;  between  70°  and  100°, 
,S'=  5-77 +  0-2872(<- 70) +  0-004667(«~  70)2,  ^nd  between  100°  and 
120°,  ,S'  =  28-6 +  0-8942(<- 100) +  0-0U8(«- 100)2,^  being  the  number 
of  grams  of  HgBOg  per  100  grams  of  solution. 

The  cryohydric  point  of  aqueous  boric  acid  is  -  0'76°,  the  acid  having 
the  normal  molecular  weight  even  at  this  temperature  (compare 
Kahlenberg  and  Schreiner,  Abstr.,  1897,  ii,  30).  Orthoboric  acid  also 
exhibits  normal  ebullioscopic  behaviour  at  concentrations  as  high  as 
20—30%. 

The  existence  of  intermediate  hydrates,  such  as  H^B^Og,  has  not 
been  established.  T.  H.  P. 

Crystallographic  Examination  of  Some  Silicides,  Carbides, 
and  Borides  obtained  by  Moissan  and  his  Pupils.  August  de 
ScHULTEN  {Compt.  rend.,  1911,  152,  1107— 1108).— The  results  of 
crystallographic  measurements  are  given  for  silicides  of  iron,  cobalt, 
manganese,  and  chromium,  aluminium  and  glucinum  carbides,  and 
calcium,  strontium  and  barium  borides.  W.  O.  W. 

Temperature  Measurements  in  an  Experimental  Carbo- 
rundum Furnace.  Horace  W.  Gillett  (J.  Physical  Chem.,  1911, 15, 
213— .305.  Compare  Lampen,  Abstr.,  1906,  ii,  598;  Tucker  and 
Lampen,  ibid.,  610). —  A  furnace  of  commercial  pattern,  but  taking 
only  150  pounds  of  charge,  has  been  investigated  by  the  methods 
indicated  by  Turner  and  Lampen.  The  furnace,  which  was  tapered  in 
section  to  reduce  dead  space,  was  provided  with  water-cooled  graphite 
electrodes  2"  x  4"  in  section  and  a  conducting  core  of  granular  graphite 
2"  X  4"  X  16".  The  formation  of  carborundum  is  supposed  to  take  place 
in  the  following  stages  :  (I)  SiOg  +  2C  -  2C0 -f  Si ;  (II)  «Si02-HMSi  + 
«C  =  M>C0-t-Sia;C,y02;  (III)Sia;CyO^  =  «SiC  +  sCO,  or  Si^Cj/Oz  +  mC- 
aSiC  +  nCO. 

The  charge  consisted  of  sand  (53*5%),  coke  (40%),  sawdust  (5%), 
and  sodium  chloride  (1*5%).  This  is  practically  the  mixture  used 
at  Niagara,  and  contains  a  10%  excess  of  carbon,  as  otherwise  silicon 
vapour  liberated  in  the  cooler  parts  of  the  furnace  attacks  the  core, 
coating  its  granules  with  non-conducting  carborundum  and  stopping 
the  current. 

Observation  tubes  of  carborundum  were  inserted  in  the  furnace, 
these  being  preferred  to  graphite,  since  carborundum,  unlike  graphite, 
has  a  temperature  gradient  which  approximates  very  closely  to  that  of 
the  charge.  Temperatures  were  measured  by  sighting  an  optical 
pyrometer  on  the  graphite  plug  closing  the  inner  end  of  the  observa- 
tion tube,  or,  in  the  cooler  parts  of  the  furnace,  by  a  thermocouple. 
The  tubes  were  very  porous,  and,  consequently,  a  current  of  air  was 
slowly  aspirated  through  in  order  to  remove  the  fume  (possibly 
CaSiOg),  which  penetrated  and  obscured  the  radiation  plug.  Crystals 
of  carborundum  were  slowly  formed  on  the  inside  of  the  tube.     The 
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graphite  plugs  were  found  to  be  uniformly  heated  over  their  whole 
surface,  but  there  was  a  drop  of  20°  between  the  back  and  front  of 
the  plug  (I"). 

It  was  decided,  after  direct  comparison  with  a  thermocouple,  that 
the  radiation  from  an  unpolished  graphite  disc  is  ideal  black  body 
radiation  within  the  limits  of  error  of  the  Wanner  or  Morse 
pyrometers  which  use  red  light,  or  the  Thwing  pyrometer  which 
measures  total  radiation,  or  the  Lummer-Brodhun  spectrophotometer. 
The  pyrometers  were  calibrated  against  the  spectrophotometer  on  the 
basis  of  Wien's  law,  and  gave  concordant  indications  of  the  furnace 
temperatures.  The  data  obtained  in  the  calibration  indicate  14,200  as 
the  value  of  the  constant  in  Wien's  law. 

The  temperature  of  formation  of  siloxicon  is  given  as  1540° +30°; 
crystalline  carborundum  is  formed  at  1820°+ 20°,  and  decomposes 
yielding  graphite  at  2220°  ±20°.  The  temperatures  1540°  and  1820° 
are  considerably  lower  than  those  found  by  Tucker  and  Lampen,  owing 
to  the  use  by  the  latter  of  a  graphite  tube  which  has  a  lower 
temperature  gradient  than  the  contents  of  the  furnace  after  it  leaves 
the  graphite  zone.  The  decomposition  point,  2220°,  is  the  same  as 
that  found  by  Tucker  and  Lampen.  The  purest  carborundum  has  a 
greenish-golden  colour,  the  usual  black  colour  being  due  to  incipient 
decomposition  into  graphite,  owing  to  the  excessive  temperature  of  the 
commercial  furnace. 

No  evidence  could  be  obtained  of  the  formation  of  amorphous 
carborundum  in  the  furnace,  and  it  is  suggested  that  the  so-called 
amorphous  carborundum  which  has  been  obtained  is  the  product  of 
the  action  of  hydrofluoric  acid  on  siloxicon.  The  highest  temperature 
observed  was  2675°  at  the  core.  Most  attempts  to  exceed  2400° 
failed,  because  of  the  progressive  liberation  of  conducting  graphite 
round  the  core.  An  efficient  carborundum  furnace  must  have  a 
very  flat  temperature  gradient  between  1820°  and  2200°.      R.  J.  C 

A  Simple  Method  for  the  Preparation  of  Inert  Gases, 
Hydrogen  and  Nitrogen  in  the  Pare  State.  Georg  Gehlhofp 
{Ber.  Deut.  physikal.  Ge8.,  1911,  13,  271— 277).— The  method  of  purifi- 
cation of  the  inert  gases  is  based  on  the  rapidity  which  which  alkali 
metal  vapours  enter  into  combination  with  other  gases  at  elevated 
temperatures.  The  apparatus  consists  of  a  special  form  of  discharge 
tube,  in  which  molten  potassium  heated  at  about  200°  forms  the 
cathode.  A  mixture  containing  10%  of  helium,  45%  of  air,  and  45%  of 
coal  gas  was  found  to  exhibit  no  other  lines  than  those  of  helium  and 
potassium  after  the  discharge  had  been  passed  through  the  tube  for 
six  minutes,  the  original  pressure  of  the  gas  being  10  mm. 

Impure  hydrogen  and  nitrogen,  as  obtained  from  commercial  bombs, 
can  be  rapidly  freed  from  impurities  by  passing  through  the  potassium 
discharge  tube.  H.  M.  D. 

Liquid  Helium.  H.  Kamerlingh  Onnes  {Proc.  K.  Akad. 
Wetensch.  Amsterdam,  1911,  13,  1093 — 1113.  Compare  this  vol., 
ii,  368). — Details  are  given  respecting  the  arrangements  of  a  liquid 
helium  bath  and  of  the  use  of  a  constant  volume  helium  thermometer. 
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With  the  aid  of  this  apparatus,  measurements  have  been  made  of  the 
vapour  pressure  and  density  of  liquid  helium  at  temperatures  reaching 
down  to  1*48°  on  the  absolute  scale.  For  the  vapour  pressure,  the 
results  obtained  are  : 

Absolute  temperature    1-48"'        2-37°        3-23°        3-97°        4-29° 

Pressure  (mm.  mercury)   3  51  197  565  760 

The  density  of  liquid  helium  at  429°  (absolute)  and  760  mm.  pressure 
is  0*122.  With  fall  of  temperature  the  density  of  the  liquid  appears 
to  pass  through  a  maximum,  expansion  taking  place  when  the 
temperature  is  lowered  from  2-37°  to  1*48°. 

The  density  of  the  saturated  vapour  at  a  pressure  of  760  mm,  is 
85*5  times  the  normal  density.  The  value  of  K^RTklpj^Vk,  taking 
Tk  =  ^'^°  and  pjc  =  2-75,  is  found  to  be  2*68,  which  is  almost  exactly  the 
theoretical  value  deduced  from  van  der  Waals'  equation. 

The  theoretical  interpretation  of  the  occurrence  of  a  maximum 
density  in  the  case  of  such  a  simple  substance  as  helium  is  considered 
in  reference  to  the  theories  of  atomic  structure  and  to  the  question  of 
the  significance  of  the  absolute  zero  of  temperature  in  relation  to 
molecular  attraction. 

The  helium  thermostat  and  thermometer  have  also  been  employed  in 
the  investigation  of  the  electrical  resistance  of  platinum  at  these  very 
low  temperatures.  The  resistance  measurements  indicate  that  a  con- 
siderable diminution  in  the  resistance  occurs  on  descending  from  liquid 
hydrogen  to  liquid  helium  temperatures,  but  that  when  these  tempera- 
tures (1  "5°  to  4'3°  absolute)  are  reached,  the  resistance  attains  a  constant 
value.  By  taking  into  account  the  effect  of  the  slight  impurities  in 
the  metal,  the  conclusion  is  drawn  that  the  resistance  of  pure  platinum 
is,  within  the  limits  of  experimental  error,  already  zero  at  helium 
temperatures.  The  bearing  of  this  result  on  the  theory  of  electric 
conduction  is  discussed.  H.  M.  D. 

Hydrates  of  Potaesiuni  Fluoride.  Robert  de  Forcrand  {Compt. 
rend.,  1911,  152,  1073 — 1077), — A  dihydrate  of  potassium  fluoride  is 
already  known  ;  this  is  deposited  from  a  solution  of  the  salt  above  20° 
when  kept  in  a  vacuum  over  phosphoric  oxide.  Below  this  tempera- 
ture a  new  hydrate,  containing  4H2O,  separates  in  large  crystals,  m.  p. 
19*3°.  This  substance  is  not  deliquescent,  and  remains  unaltered  in 
the  air.  The  heat  of  dissolution  is  —6*160  Cal.  at  15°,  whilst  the 
same  value  for  the  dihydrate  is  —2*140  Gal.  Thermochemical  con- 
siderations point  to  the  possible  existence  of  a  hexahydrate  which 
should  be  stable  at  about  0^.  W,  0,  W. 

Crystal-habit  of  Sodium  Chloride  in  Relation  to  the 
Solvent,  Albert  E-itzel  (Zeitsch.  Kryst.  Min.,  1911,  49, 152 — 192), 
— A  large  series  of  determinations  were  made  of  the  rate  of  solution 
of  rock-salt  on  the  cube  face  and  on  other  artificially  polished  faces  of 
definite  crystallographic  orientation,  the  solvent  being  a  solution  of 
sodium  chloride  of  varying  degrees  of  under-saturation,  and  in  some 
experiments  containing,  in  addition,  carbamide,  formamide,  or  potass- 
ium nitrate.     The  rate  of  solution  in  each  case  varies  directly  as  the 
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degree  of  under-saturation.  In  a  pure  sodium  chloride  solution  the 
rate  is  slightly  greater  on  an  octahedron  face  than  on  a  cube  face,  but 
with  the  addition  of  a  little  carbamide  (5  grams  per  100  c.c.)  the 
rates  on  the  two  faces  are  the  same ;  with  more  carbamide  the  rate  of 
solution  is  greater  on  a  cube  face  than  on  an  octahedron  face.  This 
explains  the  well-known  fact,  first  observed  by  Haiiy,  that  sodium 
chloride  crystallises  as  octahedron  from  a  solution  containing  carb- 
amide. Formamide  produces  the  same  result  as  carbamide,  but 
potassium  niti'ate  has  no  effect  on  the  relative  rates  of  solution  on  the 
different  faces.  L.  J.  S. 

Preparation  of  Highly  Oxygenated  Salts  in  a  Solid 
Condition.  George  FaANgois  Jaubert  (D.R.-P.  229572). — Salts 
containing  a  high  percentage  of  available  oxygen  can  be  conveniently 
prepared  in  a  solid  form  by  the  interaction  of  metallic  peroxides  and 
acids  at  a  temperature  of  about  30°  in  the  presence  of  an  anhydrous 
liquid  as  diluent, 

Sodium  peroxide  hydrochloride,  Na202,2HCl,  is  obtained  by  passing 
dry  hydrogen  chloride  into  a  suspension  of  sodium  peroxide  in  carbon 
tetrachloride  until  the  necessary  gain  of  weight  is  obtained,  collecting, 
and  drying  the  product,  which  forms  a  colourless  powder,  readily 
soluble  in  water  and  containing  about  10%  available  oxygen. 

Sodium  peroxide  formate,  Na202,2CH202,  is  obtained  in  a  similar 
manner. 

Sodium  peroxide  ethyl  acetate,  Na202,Me'C02Et,  is  prepared  from 
sodium  peroxide  and  ethyl  acetate  in  chloroform  solution,  whilst  sodium 
peroxide  benzoate,  Na202,2CgH5'C02H,  is  analogously  obtained  in  carbon 
tetrachloride.  F.  M.  G.  M. 

Reciprocal  Solubility  of  Sodium  Carbonate  and  Sodium 
Hydrogen  Carbonate  in  Water.  Desire  de  Paepe  (Bull.  Soc. 
chim.  Belg.,  1911,  25,  173—177). — The  results  of  the  determina- 
tions of  the  reciprocal  solubility  of  these  two  salts  in  water,  at  25° 
and  at  atmospheric  pressure,  are  in  good  agreement  with  those  calcu- 
lated from  Ostwald's  dissociation  law,  if  it  be  assumed  that  both 
salts,  under  the  conditions  of  this  experiment,  dissociate  into  two  ions, 
one  of  which  is  common  to  each,  for  example,  NaCOgjNa  and  NaCOg,!!. 
No  evidence  could  be  obtained  of  the  formation  of  a  compound  of  the 
two  salts  under  these  conditions.  T.  A.  H. 

An  Insoluble  Sodium  Phosphate  and  Complex  Compounds 
of  Ammonium  Citrate  with  Alkaline  Earths.  Antonio  Quar- 
TAROLi  {Chem.  Zentr.,  1911,  i,  6 — 1 ;  from  Staz.  sperim.  agrar.  ital., 
1910,  43,  545— 568).— The  filtrate  from  the  barium  phosphate, 
produced  by  mixing  solutions  containing  1  mol.  of  phosphoric  acid, 
one  equivalent  of  barium,  and  two  equivalents  of  sodium,  deposits  after 
some  time  a  sparingly  soluble  sodium  barium  phosphate,  NaBaPO^. 
Lithium  yields  a  similar  compound,  but  not  potassium.  Analogous 
salts  containing  calcium  could  not  be  obtained. 

The  precipitate,  produced  by  adding  ammonia  to  a  dilute  solution 
of  monobarium  phosphate,  redissolves  on  the  addition  of  ammonium 
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citrate.  If  ammonium  aconitate  or  tricarballylate  be  used  instead  of 
ammonium  citrate,  solution  does  not  take  place.  This  behaviour  is 
due  to  the  formation  of  the  compound 

BaP04-0-C(CH2-C02NH,)2-C02NH4. 
Since  a  corresponding  calcium  salt  could  not  be  obtained,  the  author 
draws  the  conclusion  that  in  this  case  dissociation  takes  place  accord- 
ing to  the  scheme  E,Ca — PO4,  whilst  the  barium  salt  dissociates  into 
H  and  BaPO^.  A  similar  explanation  is  given  for  the  non-formation 
of  double  salts  of  calcium  phosphate  with  the  alkali  metals.       F,  B. 

Lithium  Silicates.  E,.  Rieke  and  K.  Endell  {Sprechsaal,  1910* 
43,  683 — 685). — The  naturally-occurring  lithium-containing  minerals 
are  lepidolite  and  eucryptite,  whilst  the  orthosilicate,  2Li20,Si02, 
m.  p.  1215°,  the  metasilicate,  Li20,Si02,  m.  p.  1180°,  and  an  acid 
silicate,  LigOjSSiOg,  have  also  been  prepared.  Pure  lithium  carbonate 
and  sand  (99'6%  ^iOg)  were  mixed  in  the  required  proportions  and 
heated  in  a  platinum  vessel.  The  products  were  analysed,  and  the 
eutectic,  molecular  composition,  and  crystallising  points  of  the  fusions 
demonstrated  in  tabular  form  and  by  curves.  F.  M.  G.  M. 

Studies  on  Photohalides.  III.  Willem  Reinders  (Chem. 
Weekhlad,  1911,  8,  299—307.  Compare  this  vol.,  ii,  39).— The 
sensitiveness  of  silver  salts  to  light  is  increased  by  crystallisation  from 
aqueous  ammonia  containing  small  amounts  of  gelatin.  This  effect  is 
not  due  to  reduction  by  the  gelatin,  but  to  its  occlusion  in  the  crystals 
of  the  silver  salt.  A.  solution  of  one  part  of  gelatin  in  ten  million 
causes  an  .appreciable  increase  in  sensitiveness  to  light.  Solutions  of 
strengths  from  0-00001%  to  1*0%  have  been  examined.  Gum-arabic, 
casein,  and  egg-albumin  similarly  increase  the  sensitiveness  of  silver 
chloride  to  light.  Dextrin  increases  it  slightly,  but  sucrose,  dextrose, 
and  agar-agar  have  no  action.  The  presence  of  gelatin  hinders  the 
absorption  of  colloidal  silver.  A.  J.  W. 

Constitution  of  the  Photohalides.  Willem  Reinders  {Chem. 
Weekhlad,  1911,  8,  316—321.  Compare  Trivelli,  this  vol.,  ii,  281).— 
Polemical.  A  reply  to  Trivelli's  criticism  of  the  author's  absorption 
theory,  and  a  criticism  of  Trivelli  and  Schaum's  solarlsation  theory. 

A.  J.  W. 

Action  of  (1)  Potassium  Hydroxide,  (2)  Sodium  Hydroxide 
Solution  on  Calcium  Carbonate.  William  Oechsner  de  Coninck 
{Bull.  Acad.  Roy.  Belg.,  1911,  212,  216). — Calcium  carbonate  when 
boiled  with  a  concentrated  aqueous  solution  of  potassium  hydroxide 
is  partly  decomposed,  and  lime  can  be  detected  in  the  filtrate.  A  like 
change  occurs  with  sodium  hydroxide  solution.  T.  A.  H. 

Inorganic  Peroxides.  I.  Preparation  of  Cadmium  and  Zinc 
Peroxides.  I.  S.  Telbtoff  {J.  Russ.  Phys.  Chem.  Soc,  1911,  43, 
131 — 135). — By  the  addition  of  ammonia  to  a  concentrated  cadmium 
sulphate  solution  until  the  precipitate  formed  disappears,  followed  by 
the  addition  of  a  large  excess  of  30%  hydrogen  peroxide  solution,  the 
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following  two  cadmium  peroxides  were  obtained-:  (1)  5Cd02,CdO,3H20, 
and  (2)  5Cd02,3CdO,5H20,  The  use  of  zinc  sulphate  in  place  of 
cadmium,  sulphate  leads  to  the  formation  of  the  peroxides :  (1) 
10Znp2,4ZnO,5H2O,  and  (2)  8Zn02,4ZnO,7H20.  T.  H.  P. 

Nature  of  the  Metallic  "  Fog "  in  Fused  Salts.  Richard 
LoRENz,  Georg  von  Hevesy,  and  E.  Wolff  {Zeitsch.  physikal.  Chem., 
1911,  76,  732—742). — It  has  been  shown  by  Lorenz  {Electrolyse 
geschmolzener  Salze,  Halle,  1906)  that  when  lead  is  heated  to  600°  in 
contact  with  fused  lead  chloride,  the  liquid,  previously  yellow,  becomes 
reddish-brown,  and  finally  almost  black ;  on  cooling,  a  fine  black 
"  fog,"  which  looks  like  a  finely  divided  metal,  settles  out.  It  is 
now  shown  that  this  fog  is  metallic  lead,  and  a  method  for  estimating 
the  lead  dissolved  in  fused  lead  chloride  is  described  ;  it  depends  upon 
the  decolorising  of  the  liquid  by  the  addition  of  known  amounts 
of  lead  peroxide,  which  reacts  with  the  lead  according  to  the  equation  : 
PbOg  +  Pb  — >  2PbO.  In  this  way  it  is  shown  that  at  550°  fused 
lead  chloride' dissolves  1*54  x  10~^%  by  weight  of  lead. 

The  solubility  of  lead  in  lead  chloride  is  very  small  when  sufficient 
potassium  chloride  is  added  to  form  a  mixture  of  the  composition 
2PbOl2,KCl.  As  there  is  probably  very  little  free  lead  chloi'ide  in 
such  a  mixture  (Abstr.,  1902,  ii,  152),  it  is  suggested  that  the  dissolved 
lead  forms  a  compound  with  the  lead  chloride  according  to  the 
equation  :  (Pb),i,PbCl2  ^^  PbCl2  +  (Pb)„,  where  n  is  very  probably 
unity.  It  is  shown  that  the  recent  observations  of  Aten  (Abstr.,  1909, 
ii,  537)  on  the  electrical  conductivity  of  mixtures  of  metals  and  their 
salts  lead  to  the  same  conclusion.  G.  S. 


Double  Salts  of  Lead  Fluoride  and  the  Other  Halides  of  the 
Same  Metal.  Carlo  Sandonnini  (Atti  K.  Accad.  Lincei,  1911,  [v],  20, 
i,  253 — 257.  Compare  this  vol,,  ii,  284). — The  present  communication 
deals  with  the  thermal  study  of  the  systems  PbBrj-PbFg  and 
Pbla-PbFg.  The  former  system  is  analogous  to  that  of  PbCl2-PbF2 
previously  described.  In  the  part  of  the  diagram  PbBrg-PbBrgjPbFg 
the  eutectic  lies  at  349°  (composition  7*5  mol.  %).  From  the  behaviour 
of  mixtures  containing  2 "5  and  45  mol,  %  of  fluoride,  it  appears 
probable  that  the  bromide  and  the  salt  PbBr2,PbF2  crystallise  pure 
from  the  fused  mixtures.     In  the  part  of  the  diagram 

PbBr2,PbF2-PbBr2,4PbF2 
the  mixture  containing  75  mol.  %  of  fluoride  deposits  pure  eutectic. 
PbBr2,4PbF2  is  a  comfound    formed  at  585°,  and   decomposing   on 
fusion.     The  cooling  curve  at  this  concentration  has  only  one  resting 
point. 

The  curve  of  the  system  Pbl2-PbF2  shows  an  eutectic  point  at  383° 
(composition  10  mol.  %  of  fluoride).  It  then  rises,  pausing  slightly  at 
432°  (20  mol.  %)  to  573°  (76*5  mol.  %),  where  there  is  an  evident 
pause ;  finally,  it  rises  to  the  m.  p.  of  pure  fluoride.  Indications  were 
obtained  of  the  existence  of  compounds,  Pbl2,4PbF2  and  Pbl2,PbF2, 
decomposing  on  fusion.  R.  V.  S. 


ii.    492  ABSTRACTS   OF    CHEMICAL   PAPERS. 

Investigations  of  Vapour  Pressure.  VII.  The  Vapour 
Pressure  of  Dried  Calomel.  Alexander  Smith  and  Alan  W.  C. 
Menzies  {Zeitsch.  physikal.  Chem.,  1911,  76,  713—720). — Calomel  was 
contained  in  one  bulb  of  a  sealed  glass  apparatus  which  comprised 
two  further  bulbs  ;  one  contained  phosphoric  oxide,  and  the  other 
larger  bulb  was  destined  to  determine  the  vapour  density  of  calomel. 
The  bulbs  were  in  communication.  The  apparatus  was  placed  in  a 
thermostat,  the  temperature  of  which  was  kept  constant  at  115° ;  the 
phosphoric  oxide  bulb,  however,  was  kept  at  25°  by  circulating  cold 
water  round  it.  After  five  and  a-half  months,  the  phosphoric  bulb 
was  removed  by  sealing  it  off,  and  the  remainder  of  the  apparatus 
immersed  in  a  constant  temperature  bath  at  352°,  and  after  fifteen 
minutes  the  larger  bulb  was  sealed  off  and  weighed.  Only  one 
experiment  has,  so  far,  been  made,  and  it  showed  that  under  these 
conditions  no  calomel  had  passed  into  the  large  bulb  ;  in  other  words, 
the  vapour  pressure  of  extremely  dry  calomel  at  352°  is  zero.  When 
the  drying  was  less  complete,  the  observed  vapour  pressure  corre- 
sponded with  that  of  a  mixture  of  mercuric  chloride  and  mercury. 
Baker  (Trans.,  1900,  77,  646),  on  the  other  hand,  with  dry  calomel, 
but  presumably  less  thoroughly  dried  than  that  of  the  authors, 
obtained  a  density  corresponding  approximately  with  the  formula 
HggClg,  and  observed  no  difference  in  the  rate  of  vaporisation  of  dried 
and  undried  calomel.  In  order  to  clear  up  this  discrepancy,  the 
experiments  are  being  continued.  G.  S. 

Compounds  of  Dysprosium.  Gustav  Jantsch  and  A.  Ohl 
(Ber.,  1911,  44,  1274—1280.  Compare  Abstr.,  1908,  ii,  189).— 
Dysprosium  bromaie,  Dy(Br03)3,9H20,  prepared  from  the  sulphate  by 
double  decomposition  with  barium  bromate,  forms  shining,  slightly 
yellow,  hexagonal  needles,  m.  p.  78°.  By  prolonged  heating  at  110°, 
6H2O  only  are  lost.  Dysprosium  selenate,  Dy2(Se04)3,8H20,  was 
obtained  from  a  solution  of  the  nitrate  and  selenic  acid  by  precipita- 
tion with  alcohol ;  it  forms  bright  yellow  needles,  and  is  dehydrated 
completely  at  200°.  Dysprosium  phosphate,  DyP04,5H20,  forms  first 
as  a  gelatinous  precipitate  on  mixing  a  solution  of  the  nitrate  with 
ammoniacal  sodium  phosphate  solution ;  on  keeping  for  three  or  four 
days  it  becomes  crystalline,  and  then  forms  a  white  powder  with  a 
yellow  tinge.  It  loses  5H2O  above  200°.  J)ysprosium  chromate, 
Dy2(CrO4)3,10H2O,  is  obtained  as  a  sparingly  soluble  precipitate  from 
the  interaction  of  solutions  of  the  nitrate  and  potassium  chromate. 
It  is  a  greenish-yellow,  finely  crystalline  powder;  at  25°,  100  c.c.  of 
the  solution  contain  1"0002  grams  of  the  salt;  at  150°  it  loses 
3-5H20  ;  above  150°  it  decomposes. 

Dysprosium  carbonate,  Dy2(C03)3,4H20,  is  formed  as  an  insoluble 
powder  when  an  aqueous  suspension  of  the  hydroxide  is  saturated 
with  carbon  dioxide.  At  15°  it  loses  SHgO.  When  added  to  a 
concentrated  solution  of  ammonium  carbonate,  it  gradually  changes 
into  the  white,  crystalline,  and  sparingly  soluble  dysprosium  ammonium, 
carbonate,  NH4Dy(C03)3,H20,  which  loses  ammonia  at  60°. 

Dysprosium  platinocyanide,  Dy2[Pt(CN)4]3,21H20,  prepared  from 
the  sulphate  and  barium  platinocyanide,  forms   bright,  cinnabar-red. 
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cubic  crystals  with  a  green  surface  sheen,  which  disappears  when 
dehydration  takes  place,  the  crystals  becoming  yellow,  and  finally 
white.  Dysprosium  formate,  (H'C02)3Dy,  forms  pale  yellow  crystals, 
as  also  does  the  acetate,  (C2H302)3Dy,4H20 ;  they  are  obtained  from 
dysprosium  hydroxide  and  the  solutions  of  the  respective  acids.  The 
acetate  forms  a  basic  salt  when  heated  at  120°. 

Dysprosium  oxalate,  Dj^[G^O^^,\{i^^O,  is  precipitated  on  the 
addition  of  a  solution  of  the  nitrate  to  a  concentrated  solution  of  oxalic 
acid.  It  forms  microscopic  prisms,  insoluble  in  water,  bub  soluble  in 
normal  sulphuric  acid  to  the  extent  of  0"1893  gram  of  the  anhydrous 
salt  in  100  c.c.  of  solvent  at  20°.  Dysprosiunn  potassium  oxalate, 
KDy(C204)2,3H20,  is  obtained  as  a  sparingly  soluble,  white,  crystalline 
powder  from  solutions  of  the  nitrate  and  potassium  oxalate  ;  it  is 
readily  soluble  in  dilute  acids.  T.  S.  P. 

Aluminium  Alloys  Containing  Magnesium.  Alfred  Wilm 
(Metallurgie,  1911,  8,  225 — 227). — Alloys  consisting  of  aluminium  to 
which  small  quantities  of  magnesium  have  been  added  are  hardened 
by  quenching,  but  the  process  is  quite  different  from  the  hardening 
of  steel.  If  quenched  from  500°  in  cold  water,  the'  metal  is  at  first 
soft,  but  the  hardness  increases  in  the  course  of  a  few  days.  The 
initial  hardness  is  independent  of  the  quenching  temperature,  but  the 
hardness  attained  after  storage  increases  with  the  quenching  tem- 
perature up  to  470°,  beyond  which  it  is  constant.  Unlike  steel,  these 
alloys  become  more  ductile  by  this  treatment. 

Experiments  with  an  alloy  containing  3-5%  of  copper  and  0*5%  of 
magnesium  show  that  the  hardened  alloys  can  receive  a  greater 
amount  of  cold  work  than  those  which  are  not  hardened.  If  slowly 
cooled  from  500°,  the  initial  hardness  is  greater  than  that  of  the 
newly  quenched  alloys,  but  little  increase  in  hardness  or  strength 
occurs. 

The  addition  of  manganese  increases  the  hardness,  whilst  that  of 
nickel  gives  greater  toughness.  Aluminium  alloyed  with  small 
quantities  of  manganese  is  not  wetted  by  mercury.  C,  H.  D. 

Aluminium  Bromide  as  Solvent.  W.  A.  Izbekopf  and 
Wladimir  a.  Plotnikofp  {J.  Buss.  Phys.  Chem.  Soc,  1911,  43, 
18 — 37). — Aluminium  bromide  in  the  pure  state  has  no  conducting 
power,  but  it  is  a  good  solvent  for  inorganic  salts  and  for  certain 
organic  compounds.  The  authors  have  determined  the  conductivities 
of  solutions  in  aluminium  bromide  of  various  bromides,  the  following 
results  being  obtained. 

Except  in  a  few  cases  (stannic  bromide,  arsenic  tribromide), 
solutions  of  salts  in  aluminium  bromide  are  good  conductors.  The 
molecular  conductivity  of  the  solution  of  mercuric  bromide  diminishes 
with  dilution,  whilst  with  antimony  tribromide  it  passes  through  a 
maximum.  The  conductivity  observed  in  these  cases  is  conditioned 
by  the  formation  of  complex  compounds  and  complex  ions.  The 
solutions  of  antimony  tribromide  and  of  mercuric  and  cobalt  bromides 
exhibit  negative  temperature-coefficients  of  conductivity. 

T.  H.  P. 
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Kinetic  Investigation  of  the  Action  of  Hydrogen  on 
Solutions  of  Potassium  Permanganate  (Auto-reduction). 
GERnAiiB  Just  and  Ykjo  Kauko  {Zeitsch.  physikal.  Chem.,  1911,  76, 
601 — 640). — It  is  shown  by  using  neutral  solutions  of  potassium 
permanganate  of  different  concentrations  and  by  varying  the 
hydrogen  concentration  by  mixing  it  with  nitrogen  in  varying  pro- 
portions, that  the  rate  of  reaction  is  proportional  to  the  concentration 
of  each  of  the  reacting  substances,  and  therefore  that  one  molecule  of 
hydrogen  reacts  primarily  with  one  molecule  of  permanganate.  It 
follows  from  these  results  that  a  quinquevalent,  very  unstable  salt  of 
manganese  is  formed  as  an  intermediate  product.  The  manganese 
dioxide  formed  in  the  course  of  the  reaction  has  no  effect  on  the  rate. 
The  speed  of  the  reaction  is  approximately  doubled  by  raising  the 
temperature  from  15°  to  25".  The  effect  of  altering  the  x-ate  of 
atirring  has  been  investigated. 

A  method  whereby  a  solution  can  be  kept  practically  saturated 
with  a  gas,  even  when  the  latter  is  being  rapidly  used  up,  is  described. 

G.  S. 

The  Stable  SjHstem  Iron-Carbon.  Rudolf  Huer  and  Nikolaus 
Iljin  (Meialluryie,  1911,  8,  97 — 101) — The  solubility  of  elementary 
carbon  in  solid  iron  has  been  studied  by  experiments  on  a  Swedish 
iron  containing  3-75%  C,  0-21%  Mn,  0-05%  Si,  0-006%  S,  and  0-01%  P. 
This  was  re-melted  with  carbon  in  a  magnesia  crucible,  raising  the 
carbon  content  to  4  or  4*5%.  This  was  rendered  grey  by  re-melting 
and  slow  cooling  in  a  vacuum,  after  which  the  structure  was  found 
to  consist  of  ferrite  and  graphite,  w^ith  only  small  quantities  of 
pearlite.  Small  specimens  were  then  heated  to  definite  tempei'atures 
for  six  hours  each,  and  then  quenched.  Further  heating  at  the  same 
temperatures  had  little  effect  on  the  quantity  of  carbon  dissolved. 

The  solubility  curve  thus  obtained  is  parallel  with  that  of  cementite, 
the  maximum  being  reached  at  1120°  with  1'25%  C  (compare  Charpy, 
Abstr.,  1908,  ii,  110).  Equilibrium  is  not  reached  in  the  other 
direction,  owing  to  the  slowness  with  which  graphite  (temper-carbon) 
separates  above  800°.  The  velocity  of  separation  of  graphite  below 
800°,  however,  depends  on  the  time  during  which  the  alloy  has  been 
heated  at  the  higher  temperature,  at  which  centres  of  crystallisation 
are  probably  formed.  In  order  to  hinder  the  formation  of  temper- 
carbon  as  far  as  possible,  it  is  necessary  to  quench  at  800°. 

C.  H.  D. 

The  Influence  of  Nitrogen  in  the  Case -Hardening  of  Steel. 
J.  KiRNER  {Metallurgie,  1911,  8,  72 — 77). — Experiments  have  been 
made  with  two  hardening  mixtures  containing  nitrogen.  Both  mix- 
tures carburise  iron  readily  between  600°  and  850°,  the  action  then 
becoming  irregular  or  stationary,  and  only  increasing  again  above 
950°.  Hardening  material  containing  alkali  carbonate,  but  free  from 
nitrogen,  increases  regularly  in  activity  with  the  temperature.  The 
outer  layers  of  iron,  when  nitrogenous  materials  are  used,  take  up 
nitrogen  to  a  maximum  of  0'6%  between  600°  and  850° ;  at  higher  tem- 
peratures the  proportion  of  nitrogen  diminishes  rapidly,  becoming  a 
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mere  trace  at  1000°.  Sections  of  the  layers  containing  nitrogen  show 
a  constituent  for  which  the  name  "  flavite "  is  proposed,  coloured 
yellow  by  picric  acid.  This  constituent  is  assumed  to  be  a  solid 
solution  containing  nitrogen.    It  disappears  when  the  steel  is  quenched. 

C.  H.  D. 

The  Etching  of  Steels.  Austenite  and  Martensite.  F.  Kobin 
and  P.  Gartner  {Kev.  de  Metalluryie,  1911,  8,  224 — 240). — Steels 
containing  austenite  and  martensite  may  be  etched  by  immersing  in 
an  alcoholic  sohition  of  picric  acid,  transferring  to  water,  and  finally 
drying  in  a  current  of  air.  Coloured  films  are  thus  produced,  and 
indicate  the  structure  if  sufficiently  thin  to  remain  adherent.  Steel 
containing  1%  of  manganese  and  1'6%  of  carbon  yields  pure  austenite 
when  rapidly  quenched  from  1400^.  Steel  containing  much  less 
carbon  yields  pseudomorphs,  retaining  the  form  of  the  austenite 
crystals,  but  having  a  martensitic  structure.  The  forms  assumed  by 
martensite  have  been  studied  in  detail.  C.  H.  D. 

The  Internal  Structure  of  Pearlitic  Steel.  M.  Oknoff 
(Metallurgie,  1911,  8,  138 — 139). — The  method  of  cutting  serial 
sections,  employed  in  histology  to  determine  the  arrangement  of 
a  structure  in  space,  has  been  applied  to  steel,  successive  small  thick- 
nesses being  removed  by  grinding,  and  a  marked  area  examined  after 
each  operation.  Photographs  of  successive  layers  have  thus  been  taken 
of  steels  containing  0'1%,  0"7%,  and  1'7%  of  carbon.  It  is  shown  that 
the  eutectoid  pearlite  forms  a  continuous  mass  in  each  case,  the  "  cell- 
walls"  of  ferrite  or  cementite  appearing  as  distinct  structures 
embedded  in  the  ground-mass.  C.  H.  D. 

The  Synthesis  of  Meteoric  Iron.  Gael  Benedicks  (JRev.  de 
Metallurgie,  1911,  8,  85 — 107). — Alloys  having  the  structure  of 
a  meteoric  iron  may  be  obtained  artificially  by  preparing  an  alloy  of  i 

iron  with  12%  of  nickel  by  the  aluminothermic  process,  and  cooling 
very  slowly  below  350°.  Plessite  is  readily  formed  in  this  way,  and 
the  structure  of  octahedral  irons  is  closely  reproduced.  An  alloy  con- 
taining 6%  of  nickel  yields  an  artificial  cubic  iron.  Oxidised  specimens 
have  a  structure  closely  resembling  the  Widmanstatten  figui-es,  the 
components  being  oxidised.  The  conclusion  is  drawn  that  the 
structure  of  meteoric  irons  is  a  stable  one  (compare  Fraenkel  and 
Tammann,  Abstr.,  1909,  ii,  157  ;  Guertler,  Abstr.,  1910,  ii,  833). 

G.  H.  D. 

Action  of  Heat  on  Ochres.  A.  Bouchonnet  {Bull.  Soc.  chim., 
1911,  [iv],  9,345 — 351). — Analyses  of  six  ochres  are  given ;  theamount 
of  ferric  oxide  varies  from  20-67— 72*72%,  and  of  water  9-04— 19-79%. 
The  colour  of  ochres  gradually  deepens  on  heating  at  100°  to  250°,  and  . 

between  230°and260°,  atadefinite  temperature  differing  with  the  ochre,  | 

changes  sharply  from  yellow  to  red.      Above  this  transition  tempera-  ^ 

ture  the  colour  deepens  until  700 — 800°,  and  at  about  900°  the 
material  undergoes  marked  contraction.  At  1000 — 1100°  it  usually 
changes  suddenly  to  black,  owing  to  conversion  of  ferric  oxide  into 
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the  magnetic  oxide.  One  variety  (from  Vaucluse)  became  magnetic 
whilst  still  yellow,  pointing  to  the  existence  of  an  allotropic  form  of 
ferric  oxide,  The  duration  of  heating  only  influences  the  colour 
below  700°  and  above  1000°.  The  rate  of  cooling  has  no  influence 
on  the  shade.  The  general  conclusion  is  that  the  colour  changes  are 
due,  in  part,  to  diminution  in  the  size  of  the  grains  and  not  solely  to 
dehydration.  In  this  respect  ochres  resemble  ferric  oxide  studied  by 
Woehler  and  Condrea  (Abstr.,  1908,  ii,  287).  W.  0.  W. 

Regularity  of  Composition  of  Butectic  Alloys.  K.  Loseff 
{J.  Russ.  Phys.  Chem.  Soc,  1911,  43,  375 — 392). — Among  the  various 
exceptions  to  the  regularity  in  the  composition  of  eutectics  indicated 
by  the  work  of  Gorboff  (Abstr.,  1910,  ii,  111)  there  occur  a  number 
of  cases  in  which  alloys  seem  to  contain  eutectics  differing  but 
slightly  from  one  or  other  of  the  pure  metals.  In  such  cases,  it  is, 
however,  almost  impossible  to  determine  the  composition  of  the 
eutectics  by  means  of  thermal  analysis.  In  these  instances,  the 
eutectic  composition  may  bo  determined  by  a  study  of  the  micro- 
structure,  and  the  author  applies  this  method  of  investigation  to 
alloys  of  (1)  cobalt  and  antimony,  and  (2)  nickel  and  antimony.  The 
results  obtained,  which  are  given  in  the  form  of  micro-photographs, 
and  in  case  (1)  also  as  an  equilibrium  curve,  show  that  it  is  highly 
improbable  that,  for  these  alloys,  eutectics  exist  approximating  to 
pure  antimony. 

The  alloys  of  nickel  and  antimony  exhibit  one  noteworthy 
peculiarity.  When  they  contain  between  57%  and  92*5%  by  weight 
of  nickel,  they  show  on  solidification  a  second  temperature-halt,  owing 
to  the  formation  of  crystals  of  the  compound  Ni^Sb  from  two  kinds  of 
solid  saturated  mixtures.  T.  H.  P. 

Molecular  Weight  of  Uranous  Oxide.  William  Oeciisner  de 
CoNiNCK  {Compt.  rend.,  1911,  152,  1179.  Compare  this  vol.,  ii,  403). 
— TJranic  hydroxide  was  reduced  in  a  current  of  hydrogen  at  dull 
redness.  The  mean  of  five  determinations  gave  270'66  as  the 
molecular  weight  of  uranous  oxide.  W.  O.  W. 
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The  Melting  Points  of  Minerals.  Arthur  L.  Day  and  Robert 
B.  SosMAN  (^mer.  J.  Sci,  1911,  [iv],  31,  341— 349).— Various  high 
temperature  deterniinations  made  during  the  last  five  years  in  the 
Geophysical  Laboratory  of  Washington,  and  already  published,  have 
been  re-calculated  on  the  basis  of  the  newly-determined  scale  with  the 
nitrogen  thermometer  (Day  and  Sosman,  Abstr.,  1910,  ii,  261). 
A  selection  of  these  are  : 
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Inversion  Points. 

a-Quartz  "^  ;8-quartz 575° 

Quartz  to  cristobalite     above  800 

Wollastonite  '^  pseudo-woUastonite about  1190 

a-MgSiOs  :^  clinoenstatite about  1375 

Andalusite  to  sillimanite  above  1300 

Kyanite  to  sillimanite  above  1300 

Melting  Points. 

Sillimanite.... 1816°      Anorthite 1550° 

a-MgSiOs 1557        Bytownite  (AbiAug)    1516 

o-CaSiO^  (pseudo- wollastonite)...     1540       Labradorite  (AbjAiig) 1477 

0-0328164 2130        Andesine-labvadorite  (AbiAnj) ...  1430 

Diopside  (MgSiOa.CaSiOg) 1391        Andesine  (AbgAnj) 1375 

Borax    741        Oligoclase-andesine        (AbgAnj), 

.Sodium  chloride 800  about  1345 

Sodium  sulphate 884       Albite below  1200 

Microcline  below  1200 

L.  J.  S. 

Amber  from  the  Galician  Carpathians.  J.  Niedzwiedzki 
{Zeitsch.  Kryst.  Min.,  1911,  49,  223;  from  Kosmos,  Lemberg,  1908, 
33,  529 — 535). — Amber  occurs  in  strata  of  Tertiary  age  over  a  wide 
area  in  tlie  eastern  Carpathians  of  Galicia  and  Roumania.  The 
material  found  in  a  bituminous  shale  of  XJpper-Oligocene  age  at 
Delatyn,  in  eastern  Galicia,  is  transparent  and  pale  yellow,  with 
patches  of  brownish-yellow  and  dirty  green  by  reflected  light ;  sp.  gr. 
1-044;  H  2— 2|.  Analysis  by  W.  Syniewski  gave:  0,  79-93%; 
H,  10-03%;  O,  [10-04];  S,  nil.  O.  Helm  determined  in  a  transparent 
sample  0"74%  succinic  acid,  and  in  a  brownish  sample  1-67%.  This 
variety  of  amber,  for  which  the  name  delatinite  is  suggested,  differs 
from  succinite  in  containing  rather  more  carbon,  much  less  succinic 
acid,  and  no  sulphur;  and  from  roumanite  in  the  absence  of  sulphur. 

L.  J.  S. 

Pressure  Acting  Alone  has  no  Effect  in  the  Trans- 
formation of  Opal  into  Quartz.  Giorgio  Spezia  {Zeitsch.  Kryst. 
Min.,  1911,  49,  208;  from  Riv.  min.  crist.  ital.,  1908,  35,  62—64). 
— The  author  showed  in  1898  that  opal  from  Baldissero,  when  heated 
for  seven  days  at  280 — 290°  in  a  dilute  solution  of  sodium  silicate, 
became  changed  into  quartz.  The  same  opal  was  kept  for  eight 
years  in  such  a  solution  at  the  ordinary  temperature  (never  exceeding 
30°),  but  under  a  pressure  of  1600  atmospheres:  in  this  experiment 
the  opal  remained  vinchanged.  L.  J.  S. 

Bauxite.     Andu]^  Gautier  [Rev.  gen.  Chim.  pure  appl.,  1910,  13, 

389 — 393). — A    history  of    the  discovery,  with    the   occun'ence,  and 

employment  of    bauxite  in  commerce ;    that   its   composition    varies 

greatly  in  different  localities  is  shown  by  the  following  analytical  results. 

White  Bauxite.  Red  Bauxite. 

.- ^— — — — — >  ,. ^ ^ 

Dried  at  100°.  Undried.         Dried  at  100°.        Undried. 

AloOg 59-8  59-6 

FcoOs 1-7  1-2 

TiOa    4-4  43 

SiOa    14-1  14-3 

HoO    200  20-6 
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59-9 

58-6 

23-9 

24-1 

3-6 

3-7 

1-5 

1-8 

11-1 

11-8 

F.  M.  G.  M 

ii.    498  ABSTRACTS   OF   CHEMICAL   PAPERS. 

Composition  of  a  Radioactive  Caucasian  Mineral.  N. 
SoKOLOFF  (/.  Euss.  Phys.  Chem.  Soc,  1911,  43,  439— 440).— A 
mineral,  occurring  in  the  Caucasus  in  solid,  black  masses,  D^^  6*4, 
and  exhibiting  marked  radioactive  properties,  was  found  to  contain 
76-01%  XJgOg,  1-70%  S,  and  20-00%  of  a  residue  insoluble  in  nitric 
acid  and  in  sodium  hydroxide  solution.  The  composition  of  this 
residue  is  : 


SiOg. 

Pb. 

FeA  +  AlA- 

MnO. 

ZnO. 

CaO. 

MgO. 

5-17 

4-50 

4-30 

0155 

0-166 

4-100 

0-203 

T.  H.  P. 

Zonal  Structure  and  Electrical  Properties  of  Cassiterite. 
Theodor  Liebisch  (Sitzungsber.  K.  Ahad.  Wiss.  Berlin,  1911, 
414 — 422). — Sections  cut  parallel  to  the  basal  plane  and  parallel  to 
the  principal  axis  of  crystals  of  cassiterite  show  a  well-marked  zonal 
structure.  The  dark  kernel  of  these  crystals  is  strongly  negative 
thermo-electrically  with  respect  to  copper,  whilst  the  paler  coloured 
shell  is  inactive.  When  placed  between  the  electrodes  of  an  electric 
wave  detector  the  dark  kernel  reacts  strongly,  whilst  the  paler  shell 
is  inactive.  For  this  reason  crystals  of  cassiterite  only  act  in  the 
detector  when  the  darker  coloured  pyramid  faces,  and  not  the  paler 
prism  faces,  are  in  contact  with  the  electrodes.  The  spark-spectra 
of  cassiterite  from  various  localities,  examined  by  G.  Eberhard,  show 
the  presence  of  twenty-one  different  metals  (including  scandium ; 
compare  Abstr.,  1910,  ii,  509).  Analysis,  by  R.  J.  Meyer,  of 
cassiterite  from  Schlaggenwald,  Bohemia,  gave  the  following  results : 
the  large  well-developed  crystal  used  for  analysis  was  transparent 
with  a  reddish  colour  in  fragments  from  the  prism,  and  it  gave  a  pale 
reddish  powder. 


SnOj. 

Ti02. 

SiOa. 

Fe^Oa.AlA- 

Rare  earths. 

Total. 

99-33 

0-44 

0-13 

0-17 

0-10 

100-17 

L.  J.  S. 

Gajite,  a  New  Mineral.  Fr.  Tucan  {Centr.  Min.,  1911, 
312 — 316). — The  mineral  was  found  in  limestone  near  the  village  of 
Plesce,  district  of  Gorski  kotar,  in  Croatia.  It  is  snow-white  and 
compact  with  an  irregular  fracture,  and  closely  resembles  magnesite 
in  appearance.  Under  the  microscope  it  shows  a  finely  granular 
texture,  with  the  cleavage  and  optical  characters  of  the  rhombo- 
hedral  carbonates;  sp.  gr.  2619;  H.  3-|.  It  is  readily  soluble  in 
acids  with  effervescence,  and  it  shows  the  'same  colour  reactions  (of 
Meigen  and  Lemberg)  as  does  aragonite.     Analysis  gave  : 

CaO.  MgO.  CO2.  H2O.  Total. 

37-08  23-85  32-34  6-67  99-94 

In  composition  the  material  thus  resembles  the  rocks  pencatito  and 
predazzite  (mixtures  of  calcite  and  hydromagnesite),  but  it  is  apparently 
homogeneous.  L-  J>  S. 
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Melanterite  and  Fibroferrite  from  the  Cetine  Mine,  Siena. 
Eknksto  Manasse  {Zeilsch.  Kryst.  Min.,  1911,  49,  202 — 203;  from 
Proc.  verb.  Soc.  Toscana  Sci.  Nat.,  1908,  17,  51 — 56). — Perfectly  fresh 
melanterite  forming  a  crystalline  crust  on  massive  marcasite  was 
found  in  the  antimony  mine  of  Cetine,  near  Rosia,  prov.  Siena. 
Analysis  I.  agrees  with  the  usual  formula  FeSO^jTHgO.  At 
temperatures  higher  than  160°  the  material  becomes  oxidised : 

Loss  at 


FeO.     Fe,Oa.  MgO.    80^.    Kp.      Total.  100°.   130°.  160°.  190°.  220°.    280°. 
1.26-92      uil.     trace     28-18  [44-90]  100-00  34-55  35-52  37-30     —      _        — 
II.     0-37     32-07     —       31-92    35-24      99-30  23-15  25-24  28-87  3178  34-98  35-24 

Fibroferrite  was  observed  on  one  specimen  of  melanterite  as  very 
tine,  straw-yellow  fibres  with  silky  lustre.  Between  crossed  nicols 
the  slender  needles  give  straight  extinction,  and  ai-e  fairly  strongly 
birefringent  with  positive  sign  in  the  direction  of  their  length. 
Analysis  II  agrees  with  the  formula  FegSgOg.lOHgO  or 

(SO4Fe).p,10H2O. 
The  whole  of  the  water  is  regarded  as  water  of  crystallisation ;  when 
it  is  being    expelled  the  colour  of   the  material   becomes  gradually 
darker.  L.  J.  8, 

Striiverite  from  the  Black  Hills,  South  Dakota.  Frank  L. 
Hess  and  Roger  C.  Wells  {Amer.  J.  Sci.,  1911,  [iv],  31,  432—442). 
— The  mineral  occurs  abundantly  as  small,  black  crystals  resembling 
columbite  in  appearance,  and  is  found  in  a  pegmatite-vein  in  the  Etta 
mine,  near  Keystone.  Associated  minerals  are  columbite  (in  crystals 
several  pounds  in  weight,  and  in  masses  reaching  600  lbs.),  cassiterite, 
beryl,  spodumene,  mica,  felspar,  and  quartz.  The  spodumene  is  met 
with  as  enormous  crystals  reaching  42  feet  in  length,  with  a  cross- 
section  of  3  by  6  feet ;  it  is  said  that  37  tons  were  mined  from  a 
single  crystal,  the  material  being  used  for  the  extraction  of  lithia. 
The  striiverite  crystals  are  tetragonal,  with  angles  near  to  those  of 
rutile  ;  but  being  twinned  on  e(lOI),  with  elongation  in  the  direction 
of  the  pyramid-edge  [(111),(111)],  they  present  an  orthorhombic  habit 
similar  to  crystals  of  mossite  and  tapolite. 

The  mineral  is  decomposed  by  fusion  with  sodium  hydrogen  sulphate, 
but  only  incompletely  by  fusion  with  sodium  carbonate.  It  is  decom- 
posed by  heating  in  chlorine,  and  by  this  means  a  separation  is 
effected  of  titanium  from  the  columbium  and  tantalum.  Somewhat 
variable  results  were  obtained  by  different  methods  (details  of  which 
are  given).  The  following  mean  analysis  approximates  to  the  formula 
FeO,(Ta,Ob),05,6Ti02. 
TiOj.         SuOa.        FeO.       TaaOg.       ObjOg.       SiOa-       H2O.       Total.       Sp.  gr. 

47-8  1-3  7-3  34-8  6-2  2-0  0-4  99-8  5-25 

The  mineral  thus  belongs  to  the  ilmenorutile-striiverite  series,  and 
contains  more  tantalum  than  the  original  striiverite  from  Craveggia, 
Piedmont  (Prior  and  Zambonini,  Abstr.,  1908,  ii,  398).  L.  J.  S. 

The  Composition  of  Helium-containing  Minerals.  Hans 
Lange   {Zeitsch.   Naturwiss.   tialle,    1910,   82,    Reprint,    34  pp.). — A 

34—2 
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close  examination  has  been  made  of  euxenite  from  the  granite- 
pegmatite  vein  of  Saterdal,  S.  Norway.  Single  crystal  fragments 
show  clearly  rhombic  habit.  The  hardness  is  6'5,  and  the  sp.  gr. 
4'62,  rising  after  ignition  to  5'06.  It  shows  the  same  behaviour  as 
fergusonite,  glowing  throughout  the  mass  with  a  bright  brownish-yellow 
light  when  heated  to  dull  redness.     The  analysis  showed  : 

NhPs.    TiO.,.      SnOa.      '^"^0^-    ZrO.,.    UO2.     (LaCeDi)203.     (YEiO.Os.     FeO. 
20-81     31-05       0-13        3-32      trace     5-95  2-52  24-68         4-79 

CaO.     MgO.     PbO.     K2O.     H2O.     CO2     NaandHe.       Total. 
0-56       0-04      0-64      0-13       3-99      O'OS        0-06  98-75% 

The  analysis  shows  1*53%  of  uncombined  titanic  acid,  the  ratio 
(TaNb)205  :  (TiSn)02  being  exactly  1  : 5,  in  agreement  with  Broegger's 
view  that  euxenite  and  polycrase  are  the  respective  end  members  of 
a  homoiomorphic  series  in  which  the  i-atio  MgOg ;  TiOg  varies  in 
stochieometric  proportion  between  the  limits  1  : 2  and  1:6.  On 
ignition  1-627  c.c.  of  helium  and  0-246  c.c.  of  nitrogen  are  evolved 
per  gram  of  euxenite.  The  helium  content  is  estimated  to  correspond 
with  a  period  of  accumulation  of  300  million  years. 

An  examination  of  the  red  fluorspar  from  Ivitgut,  Greenland, 
described  by  Thomsen,  showed  that  the  fluorspar  was  active  to  the 
photographic  plate,  whilst  the  surrounding  black  cryolite  was  inactive. 
The  fluorspar  was  separated  from  the  cryolite  and  divided  into  a 
heavier  and  lighter  portion  by  Thoulet's  solution.  The  lighter  part 
contained  4%  of  rare  earths  (equivalent  145)  containing  ThOg.  The 
heavy  part  consisted  of  a  non-fluorspar  mineral  containing  iron  and 
copper,  with  uranium  and  lead,  which  is  the  source  of  the  helium.  The 
fluorspar,  but  not  the  cryolite,  appears  to  be  able  to  absorb  and 
retain  the  helium. 

The  remaining  sections  of  the  paper  deal  with  the  analytical 
separation  of  tantalic,  niobic,  and  titanic  acids,  and  the  composition  of 
zirconium  oxychlorides.  The  oxychlorides  which  exist  are  stated  to 
be  ZrOClg  with  2,  4,  6,  8  molecules  of  water,  and  with  5h  molecules 
of  water  and  2  molecules  of  hydrogen  chloride,  five  in  all,  whilst  five 
others  which  have  been  described  do  not  exist.  F.  S. 

The  Formation  of  Minerals  during  Sintering.  Leopold 
Jesser  {Zentr.  hydraul.  Zemente,  1911,  2,  1 — 6). — Many  crystalline 
minerals  may  be  obtained  by  heating  mixtures  of  their  components 
to  a  sintering  temperature,  without  actual  fusion.  Using  amorphous 
silica,  kaolin,  calcite,  and  dolomite  as  raw  materials,  and  a  marl, 
containing  silica,  alumina,  and  lime  in  the  same  proportion  as 
melilite,  as  a  flux,  sintering  is  readily  brought  about  in  a  Portland 
cement  furnace.  Dolomite  and  silica  in  the  proportions  required 
to  give  diopside  yield  crystals  of  a  monoclinic  pyroxene  and  of  a 
mineral  resembling  akermanite,  but  not  identified  with  certainty. 
The  same  result  is  obtained  when  the  marl  is  replaced  as  flux  by 
sodium  hydroxide.  Mixtures  of  kaolin  and  lime  of  the  composition 
2Si02,Al203,CaO  with  sodium  hydroxide  yield  some  anorthite  and 
much  glass.  The  state  of  division  and  the  rapidity  of  heating  are 
important  factors  in  these  reactions. 
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Amorphous  iron,  obtained  from  the  oxalate,  is  rapidly  converted 
into  the  crystalline  form  by  heating  with  3%  of  sodium  in  a  porcelain 
crucible  over  a  Bunsen  burner.  C.  H.  D. 

Allophane,  Halloysite,  and  Montmorillonite.  Stanislaus 
J.  Thugutt  {Gentr.  Min.,  1911,  276). — The  colour  reactions  obtained 
for  these  minerals  with  organic  colouring  matters  (this  vol.,  ii,  210) 
had  previously  been  described  by  E.  Dittler  {Zeitach.  Chem.  Ind. 
Kolloide,  1909,  5,  96).  L.  J.  S. 

A  New  Type  of  Moldavite.  Ernst  Weinschenk  and  H. 
Steinmetz  {Gentr.  Min.,  1911,  231 — 240). — A  few  specimens  of  the 
type  described  were  found  in  prehistoric  burial  places  in  Bohemia  and 
Moravia  ;  they  have  the  form  of  small  glass  beads  with  peculiar 
surface  markings,  and  a  pale  yellow,  bluish-green,  or  brown  colour, 
but  they  resemble  one  another  in  their  sp.  gr.  of  2  "65 6  and  refractive 
index  of  1-571. 

Analysis  of  a  pale  yellow  bead  from  Oberkaunitz,  Moravia,  gave 
the  results  under  I.  Under  the  microscope  it  shows  the  characters 
of  a  colourless  glass.  The  material  fuses  readily  with  evolution  of 
abundant  gas  bubbles,  and  a  loss  of  weight  of  0'22%.  When  quickly 
cooled,  it  solidifies  again  as  a  glass,  but  if  the  cooling  is  delayed  by  only 
two  minutes  the  material  is  completely  devitrified.  In  composition 
this  very  basic  glass  is  quite  unlike  any  known  glasses  of  volcanic 
origin,  and  it  is  very  unlikely  that  it  is  an  artificial  product  dating 
from  prehistoric  times ;  it  is  probably  therefore  of  meteoric  origin  and 
to  be  classed  with  the  tektites  : 

SiOa-     AI2O3.     FeO.     MnO.     CaO.      MgO.  Alkalis  [diff.]. 

1.45-67       6-64       0-79       I'lO       27-49       2-60       [15-5]  (NagO,  little  KjO) 

II.  68-15  2-66  0-69       12-85       nil        [15-5]  (NagO). 

A  bead  of  somewhat  similar  appearance  found  with  Roman  remains 
at  Regensburg  gave  analysis  II ;  this  agrees  in  composition  with 
an  artificial  Roman  glass.  L.  J.  S. 

Minerals  from  Berks  County,  Pennsylvania.  Edgar  E.  Smith 
{ProG.  Acad.  Nat.  Sci.  Philadelphia,  1911,  62,  (1910),  538—540).— 
The  following  analyses  are  given  of  minerals  from  a  railway  cutting 
east  of  Reading.  I,  Laumontite,  chalky-white  with  vitreous  and 
pearly  lustre.  II  and  III,  Apophyllite,  colourless  to  white  crystals. 
lY,  Chabazite,  colourless  to  white  crystals.  Y,  Scolecite,  radiating 
needles.  YI,  Garnet  :  material  of  various  colours — black,  green, 
brown,  grey — was  found  ;  that  of  the  material  analysed  is  not  recorded, 
YII.,  Pyroxene,  light  green  crystals. 

Loss  on   Sp. 
SiOg.     AlA-  FeaOs.  FeO.    MiiO,   CaO.  MgO.     KgO.    NajO.  ignition,  gr. 
I.   52-12     22-2       _         _         _       11-89       _       _        _       14-12     2-253 
II.  52-03       0-28    trace     —        —      25-11       —      5-13     071     17-43     2-399 


III. 

51-95 

2-94 

— 

— 

23-68 

0-36 

4-47 

0-34 

15-81 

2-37 

IV. 

48-59 

18-49     — 

— 

— . 

8-78 

0-05 

0-69 

1-41 

22-01 

2-053 

V. 

47-04 

25-42     — 

— 

— 

9-86 

— 

— 

4-77 

13-60 

2-27 

VI. 

34-98 

5-82  26-82 

0-37 

0-08 

31-23 

0-57 





— 

3-6 

\^n. 

52-23 

3-58     -^ 

2-45 

1-55 

20-00 

18-31 

— 

— 

1-79 

3-187 

L.  J.  S. 
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Constitution  of  Zeolites.  Ennio  Baschieri  {Zeitsch.  Kryst.  Min., 
1911,  49,201—202;  from  Atti  Soc.  Toscana  Sci.  Nat.,  1908,  24, 
133—152.  Compare  Abstr.,  1909,  ii,  589).— The  following  zeolites, 
were  examined  by  Tschermak's  method  for  the  isolation  of  the  silicic 
acid,  Heulandite  from  Teigarhorn,  Iceland  (anal.  I.)  :  by  the  action 
of  strong  sulphuric  acid  at  55 — 60°  a  silicic  acid  was  obtained  which 
contained  19  "31%  HgO  at  the  decomposition  point,  corresponding  with 
the  formula  H^QSi^jO^^  (heulandite-acid).  Stilbite  from  Teigarhorn, 
Iceland  (anal.  II),  gave  an  acid  (D  1'954)  containing  in  different 
experiments  21-05,  20-93,  20-16%  HgO,  corresponding  with  H^oSi^-Oiy. 
Analcite  from  Seiser-Alp,  Tyrol  (anal.  Ill),  yielded  with  concentrated 
hydrochloric  acid,  acting  for  a  week  at  the  ordinary  temperature,  a 
pulverulent  acid  (D  1-841)  containing  21-31,  22-43,  21-60%  HgO, 
corresponding  with  Tschermak's  leucite-acid,  H^SigOg.  Apophyllite 
from  Seiser-Alp,  Tyrol  (anal.  IV),  yielded  a  flocculent  acid  (D  2  016) 
containing    12-39,    12-69%   HgO,    corresponding    with    datolite-acid. 


H^SiA- 

SiO^. 

Al,03. 

CaO. 

MgO. 

NaaO. 

K2O. 

H2O. 

Total. 

I.  58-99 

15-26 

6-80 

0-08 

2-03 

1-15 

15-72 

100-03 

II.  58-56 

16-72 

6-42 

— 

0-98 

0-30 

17-89 

100-87 

III.  56-49 

21-89 

0-56 

— 

11-39 

0-53 

8-73 

99-59 

IV.  52-39 

— 

24-90 

— 

1-09 

4-90 

16-22 

99-50 

The  author  proposes  a  classification  of  the  zeolites  based  on  these 
results,  results  which  are  adversely  criticised  by  the  abstractor 
(F.  Zambonini).  L.  J,  S. 

Fayalite  from  the  Island  of  Pantelleria,  Julius  Soellner 
{Zeitsch.  Kryst.  Min.,  1911,  49,  138— 151).— Small,  well-developed 
crystals,  1 — 2  mm,  across  and  of  varying  habit,  are  found,  together 
with  crystals  of  cossyrite  (Abstr,,  1909,  ii,  814),  quartz,  and  felspar,  in 
a  loose,  sandy  material  in  the  Cuddia  Mida  crater.  They  are  wine- 
yellow  to  yellowish-green,  transparent  to  translucent,  and  bright  on 
the  surface,  but  frequently  they  are  covered  with  a  skin  of  limonite. 
Axial  ratios  [a  :  6  :  c  =  0'46000  :  1  : 0-581 12],     Optical  constants  : 

o,  fi.  7.  y — a,  2V. 

Green  (Hg,  0-5461m)  1-80867     1-84304     1-85104     0-04237     50°31'15" 

Yellow  (Hg,  0 -57795m)  1-80442     1-83826     1-84625     0-04183     5ri'15" 

Analysis  by  M.  Dittrich  gave  : 

SiOg.     TiOg.      FegOa.    FeO.     MnO.     CaO,    MgO,      Alkalis.  H2O,    Total,  Sp.gr. 
28-89     1-19        5-08     56-05       3-39      0-74      3*11  0-42      1-07     99-94     4*24 

Neglecting  water  and  alkalis  and  calculating  the  whole  of  the  iron 
as  ferrous  oxide  (61-90%),  this  analysis  gives  the  formula 

10(Fe,Mn)2(Si,Ti)O4,l(Mg,Ca)2(Si,Ti)O4. 
These    determinations   of    the   optical   constants  and   percentage   of 
ferrous  iron  fall  into  their  proper  place  in  the  table  of  olivines  given 
by  Penfield  and  Forbes  (Abstr.,  1896,  ii,  373).  L,  J.  S. 

Composition  of  the  Mud  and  Water  of  Lake  Tinaksk, 
Astrakhan.  N.  W.  Sokoloff  {J.  Euss.  Phys.  CJiem.  Soc,  1911,  43, 
436 — 439), — The    water  of   this    lake  contains,  in  grams   per  litre, 
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Br,  0-501 ;  CI,  182-994;  SO3,  42-352  ;  Mg,  39-5676;  K,  0-8651 ;  and 
JSTa,  78-308.  The  percentage  composition  of  the  mud  of  the  lake 
(dried  at  120°),  which  exhibits  considerable  radioactivity,  is  :  clay  and 
sand  (insoluble  in  hydrochloric  acid),  28-7  ;  combustible  matter, 
20-826;  FeS,  3-655;  organic  sulphur,  0686;  SO3,  18-810;  SiOg 
(soluble),  1-200;  CO2,  4-824;  CaO,  14-300;  MgO,  4-610;  ALO„  + 
F2O3,  2-270;  total,  99-881.  T.  H  P. 
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The  Mechanism  of  the  Gaseous  Exchange  in  the  Lungs. 
R.  DU  Bois-Reymond  {Chem.  Zentr.,  1911,  i,  90 — 91;  from  Arch. 
Anat.  Physiol.,  Physiol.  Abt,,  1910,  257 — 278). — By  subjecting  cats' 
and  frogs'  lungs,  filled  with  nitrogen,  to  the  action  of  normal  blood, 
the  author  finds  that  oxygen  passes  from  the  blood  into  the  lung 
alveoles.  Simultaneously^  the  lobes  absorb  carbon  dioxide  from  the 
blood,  at  first  very  rapidly,  and  then  with  gradually  diminishing  speed. 

These  observations  contradict  the  view  that  the  gaseous  exchange 
is  due  to  the  activity  of  the  epithelial  cells.  It  is  to  be  considered  as 
a  purely  physical  equalisation  of  the  gaseous  tensions  in  the  blood  and 
air  contained  in  the  lungs. 

The  Influence  of  Breathing  Oxygen.  II.  Relationship  to 
Constitution.  Otto  Warburg  {Zeitsch.  fhysiol.  Chem.,  1911,  71, 
479 — 484.  Compare  this  vol.,  ii,  211). — These  experiments  with 
young  red-blood  corpuscles  of  the  bird  were  carried  out  on  the  lines 
of  the  author's  previous  work.  The  influence  of  various  aldehydes  and 
alcohols  on  the  oxidation  was  investigated.  The  aldehyde  compound 
formed  which  inhibits  oxidation  (and  is  much  more  effective  than  that 
of  the  corresponding  alcohol)  is  dissociable,  and  the  action  is  reversible; 
mere  washing  with  Locke's  solution  restores  the  oxidative  process. 

W.  D.  H. 

Carbon  Dioxide  Output  During  Decerebrate  Rigidity. 
Herbert  E.  Roap  {Proc.  Roy.  Sac,  1911,  83  B,  433— 434).— The 
abolition  of  decerebrate  rigidity  in  cats  by  means  of  intravenous  injec- 
tions of  curare  does  not  lower  the  carbon  dioxide  output,  and  hence  the 
postural  tonus  requires  very  little  expenditure  of  energy.  When  the 
tonus  of  the  decerebrate  preparation  is  abolished  by  decapitation,  a 
marked  fall  in  the  carbon  dioxide  output  is  produced,  and  this  is 
not  due  to  the  abolition  of  tonus  or  to  the  fall  in  blood-pressure. 

W.  J.  Y. 

Temperature-coefficient  of  the  Rate  of  the  Heart  Beat. 
Charles  G.  Rogers  {Amer.  J.  Physiol.,  1911,  28,  81— 93).— The  data 
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obtained  are  such  as  would  be  expected  if  the  heart  beat  were  the 
result  of  a  chemical  reaction,  but  certain  variations  indicate  that  the 
reaction  is  not  a  simple  one ;  one  has  to  deal  probably  with  a  series  of 
reactions  which  are  affected  differently  at  different  temperatures ; 
possibly  enzymic  action  is  involved,  as  Loeb  suggested.       W.  D.  H. 

The  Residual  Carbon  in  Human  Blood  under  Normal  and 
Pathological  Conditions.  Stefano  Mancini  {Biochem.  Zeitsch., 
1911,  32,  164 — 171). — By  residual  carbon  is  meant  the  carbon  still 
contained  in  blood  after  precipitation  of  the  proteins  by  phospho- 
tungstic  acid.  This  was  estimated  by  Spiro's  modification  of  Messinger's 
method.  The  normal  human  blood  contains  0-0765  gram  carbon  per 
100  c.c.  A  considerable  increase  was  found  in  cases  of  Malta  fever, 
bronchopneumonia,  cirrhosis  of  the  liver,  cancer,  interstitial  nephritis, 
and  especially  in  eclampsia  and  uraemia.  The  author  ascribes  the 
increase  to  colloidal  substances,  of  which  he  discusses  the  origin. 

S.  B.  S. 

The  Influence  of  Iodoform,  Chloroform,  and  Other  Sub- 
stances Soluble  in  Fat  on  Phagocytosis.  Hartog  J.  Ham- 
burger, J.  DE  Haan,  and  P.  Bubanovic  (Proc.  K.  Akad.  Wetensch., 
1911,  13,  982— 1002).— The  phagocytic  effect  was  measured  by 
determining  the  percentage  of  horse  leucocytes  which  take  up  charcoal 
particles,  the  experimental  method  being  the  same  as  that  repeatedly 
described  by  the  authors.  A  fresh  saturated  solution  of  iodoform 
(containing  0'001%)  in  0*9%  saline  was  found  to  considerably  increase 
the  phagocytic  effect,  especially  in  the  case  of  those  leucocytes  in 
which  this  effect  had  been  diminished  by  prolonged  keeping  (eighteen 
hours)  in  saline.  The  effect  was  still  noticeable  when  the  dilution  of 
the  iodoform  was  1  in  5  millions.  Old  iodoform  solutions  which  had 
been  exposed  to  light  and  in  which  the  iodoform  had  been  decomposed, 
exerted,  on  the  other  hand,  a  deleterious  effect.  The  favourable  effect 
is  due  therefore  to  the  iodoform  and  not  to  iodine  ions.  It  was 
assumed  therefore  that  the  effect  is  due  to  the  solubility  of  iodoform 
in  lipoids,  and  similar  results  were  obtained  with  other  lipoid 
substances  investigated,  namely,  chloroform,  benzene,  camphor, 
turpentine.  In  the  case  of  chloroform  and  benzene,  the  favourable 
effects  are  most  pronounced  in  more  dilute  solutions  (1  in  100,000), 
as  in  the  more  concentrated  solutions  the  substances  exert  a  toxic 
(narcotic)  effect  on  the  protoplasm.  The  increased  phagocytic  effect 
is  ascribed  to  the  diminution  of  the  surface  tension  of  the  lipoid 
membrane  of  the  cell  and  the  consequent  increased  capacity  for 
amoeboid  movement.  The  influence  of  these  factors  on  the  therapeutic 
action  of  iodoform  is  discussed,  and  the  analogy  is  pointed  out  of  the 
effects  observed  by  J.  Loeb  and  by  Lillie  on  certain  actions  of  lipoid 
soluble  substances  on  artificial  parthenogenesis.  S.  B.  S. 

Glycolysis.  II.  The  Influence  of  Phosphates  on  Oxidative 
Glycolysis.  Walther  Lob  {Biochem.  Zeitsch.,  1911,  32,  43 — 58). — 
In  salt-free  sugar  solutions,  neutral  hydrogen  peroxide  exerts  only  a 
very  slight  oxidative  action,  which  can  be  increased  by  increasing  the 
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hydroxyl  ion  concentration.  In  concentrations  equal  to  that  existing 
in  blood,  wlwch  only  diifers  slightly  from  pure  water,  the  oxidative 
capacity  can  be  markedly  increased  by  the  presence  of  phosphates. 
The  optimal  hydroxyl  ion  concentration  is  between />ji  =  8"302  and  7*070. 
When  Pjj  <  5-600,  even  in  the  presence  of  phosphates,  the  glycolysis 
is  not  greater  than  that  in  pure  water.  If  the  hydroxyl  ion  con- 
centration be  kept  constant,  glycolysis  increases  with  increasing 
quantities  of  phosphates.  By  replacing  phosphates  by  serum,  lecithin, 
disodium  glycerophosphate,  or  phenylethylamine,  no  glycolysis  takes 
place,  whilst  guanidine  and  piperidine  increase  the  action.  The 
phosphate  glycolysis  is  inhibited  or  completely  prevented  by  serum, 
lecithin,  sodium  glycerophosphate,  phloroglucinol,  potassium  iodide, 
and  Witte's  peptone,  and  especially  by  sodium  oleate.  S.  B.  S. 

Serological  Studies  by  the  Help  of  the  Optical  Method. 
XIV.  Emil  Abderhalden  and  E.  Rathsmann  (Zeitsch.  physiol.  Chem., 
1911,  71,  367 — 384). — The  serum  or  plasma  of  normal  dog's  blood 
does  not  invert  sucrose.  After  subcutaneous  or  intravenous  injection 
of  sucrose,  an  enzyme  is  found  in  the  blood  which  has  this  power. 
The  amount  of  cleavage  is  determined  polarimetrically.  In  the  present 
research  it  is  shown  that  the  same  result  follows  abundant  feeding 
on  sucrose.  W.  D.  H. 

Serological  Studies  by  the  Help  of  the  Optical  Method. 
XVI.  Emil  Abderhalden  and  Ernst  Kampf  {Zeitsch.  physiol.  Chem., 
1911,  71,  421 — 442). — The  plasma  or  serum  of  dogs  after  the  injection 
of  blood  from  an  animal  of  another  species  is  able  to  split  silk 
peptone,  whereas  the  injection  of  the  blood  of  the  dog  produces 
no  such  effect.  Anaphylaxis  was  not  observed  in  a  guinea-pig  by 
injecting  testis  or  ovary  substance  from  the  guinea-pig  of  either 
sex.  High  molecular  polypeptides  and  peptones  also  did  not  produce 
anaphylaxis.  W.  J).  H. 

Plastein  Formation.  Valdemar  Henriques  and  J.  K.  Gjaldbak 
(Zeitsch.  physiol.  Chem.,  1911,  71,  485 — 517). — If  pepsin  is  added  to  a 
concentrated  solution  of  the  products  of  peptic  digestion  containing 
hydrochloric  acid,  a  synthetic  process  occurs  which  can  be  measured 
partly  by  precipitation  with  tannic  acid,  and  partly  by  titration  with 
formaldehyde.  The  process  occurs  between  5°  and  70°.  The  synthetic 
product  differs  from  the  original  material ;  the  more  complete  the 
cleavage  of  the  latter,  the  less  complex  is  the  synthesised  substance, 
and  the  greater  the  quantity  formed.  W.  D.  H. 

The  Significance  and  Measurement  of  the  Acidity  of 
the  Gastric  Juice.  Leonor  Michaelis  and  Heinrich  Davidsohn 
{Chem.  Zentr.,  1911,  i,  170—171  ;  from  Zeitsch.  exper.  Path.  Ther.,  1901, 
8,  398—413). — The  usual  titration  methods  do  not  give  the  true 
acidity  of  the  gastric  juice,  and  the  author  therefore  recommends  the 
measurement  pf  the  acidity,  either  by  means  of  the  hydrogen  ion 
concentration  cell,  or  by  the  indicator  method  (Friedentbal,  Abstr., 
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1904,  ii,  288).  In  the  latter  method,  the  colorations  produced  by  the 
gastric  juice  with  methyl-violet,  tropaeolin,  Congo-red,  and  methyl- 
orange  are  compared  with  those  obtained  with  dilute  standard 
hydrochloric  acid  solutions,  the  same  indicators  being  used. 

The  concentration  of  hydrogen  ions  in  normal  gastric  juice  lies 
between  0-028  and  0-0015i\r.  F.  B. 

Action  of  Pepsin.  IV.  Emil  Abderhalden  and  Friedrioh 
Friedel  (Zeitsch.  physiol.  Chem.,  1911,  71,  449 — 454), — As  shown  in 
previous  papers,  pepsin  is  adsorbed  by  elastin.  It  can  be  dissolved 
out  from  the  elastin  and  retains  its  activity  ;  it  may  become  more 
active  if  left  long  in  contact  with  the  elastin.  The  transport  of  pepsin 
to  the  intestine  in  this  way  may  be  of  value.  Milk  curdled  in  the 
stomach  will  adsorb  pepsin  in  the  same  way.  W.  D.  H. 

The  Influence  of  the  Climate  of  High  Altitudes  on  the 
Metabolism  of  Man.  Georg  von  Wendt  {Chem.  Zentr.,  1911,  i, 
411  ;  from  Skand.  Arch.  Physiol.,  1910,  24,  247— 258).— Whilst 
residing  at  an  altitude  of  3000 — 4500  m,  above  sea  level,  the  author 
has  determined  his  daily  intake  and  output  of  nitrogen,  sulphur, 
phosphorus,  iron,  calcium,  magnesium,  sodium,  potassium,  and  chlorine, 
and  finds  that  in  the  case  of  nitrogen,  sulphur,  and  iron  the  balance 
is  positive.  The  retention  of  nitrogen  often  observed  in  meta- 
bolism experiments  in  the  Alps  is  due  to  the  formation  of  living 
material,  and  not  to  the  formation  of  intermediate  nitrogenous 
compounds.  F.  B. 

The  Dependence  of  Calcium  Metabolism  on  the  Organic 
Constituents  of  the  Pood  in  a  Grown  Dog,  with  Some 
Observations  on  Phosphoric  Acid  and  Magnesium  Meta- 
bolism. II  and  III.  Martin  Kochmann  and  Ernst  Petzsch 
{Biochem.  Zeitsch.,  1911,  32,  10 — 42). — The  calcium,  magnesium, 
phosphoric  acid,  and  nitrogen  were  estimated  in  the  ingesta  and 
egesta  with  various  diets  of  different  quantities  of  meat,  with  and 
without  additions  of  carbohydrates,  fats,  and  calcium  salts.  From  the 
results  of  the  present  and  former  communications,  the  authors  draw 
the  conclusion  that  it  is  not  possible  to  attain  a  calcium  equilibrium 
with  definite  minimal  quantities  of  this  element,  the  amount  necessary 
for  the  purpose  varying  with  different  diets.  By  adding  protein,  fat, 
or  carbohydrate  to  a  given  diet,  the  existing  calcium  equilibrium  is 
destroyed,  and  the  organism  loses  considerable  quantities  of  calcium, 
which  appears  to  be  eliminated  as  calcium  phosphate.  To  restore  the 
equilibrium  again,  larger  quantities  of  calcium  must  be  added  to  the 
diet  than  those  lost  by  the  organism.  The  added  calcium  appears  to 
be  retained  in  the  body  in  the  form  of  phosphate,  even  when  it 
is  administered  in  the  form  of  chloride.  The  loss  of  calcium  by  the 
organism  does  not  exert  any  deleterious  effect,  as  it  appears  to  act  as  a 
normal  protection  against  toxic  metabolism  products.  The  phosphoric 
acid  metabolism  is  dependent  both  on  the  nitrogenous  and  calcium 
metabolism,  in  addition  to  other  factors.  No  definite  conclusions  could 
be  dra^fp  fts  to  the  magnesium  metabolism.  S.  B.  S. 
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Purine  Metabolism.  VI.  Purine  Metabolism  under  the 
Influence  of  Diminished  Oxidative  Processes  of  the 
Organism.  Vittorio  Scaffidi  {Biochem.  ZeAtsch.,  1911,  32, 
101 — 107). — It  has  already  been  shown  by  the  author  (Abstr.,  1910, 
ii,  626)  that  the  fermentative  destruction  of  the  purine  bases  is 
an  oxidative  process,  and  also  that  in  the  absence  of  oxygen,  uric  acid 
is  readily  formed  by  certain  organs.  For  this  reason,  investigations 
of  the  output  of  iiric  acid  and  purine  bases,  under  conditions  of 
diminished  oxidation,  were  undertaken,  by  exposing  animals  to  an 
atmosphere  containing  relatively  large  quantities  of  carbon  dioxide. 
The  animals  employed  were  the  dog  (when  the  uric  acid  is  assumed 
to  owe  its  origin  to  an  oxidative  process)  and  the  duck  (where  the 
origin  is  probably  due  to  synthesis).  In  the  former  case,  the  exposure 
to  the  atmosphere  rich  in  carbon  dioxide  had  but  little  influence  on 
the  uric  acid  output,  whilst  in  the  latter  case  there  is  a  marked 
increase.  S.  B.  S. 

Calcium  Metabolism  in  Lac ta ting  Women  after  Use  of 
Mineral  Waters  Containing  Calcium  Hydrogen  Carbonate. 
Lorenzo  Coleschi  {Chem.  Zentr.,  1911,  i,  501  ;  from  Arch.  Farmacol 
sperim.,  1910,  10,  254 — 267). — The  calcium,  received  with  the  mineral 
water,  is  excreted  mainly  in  the  milk,  and  it  is  therefore  possible  to 
influence  favourably  the  nourishment  of  sucklings  by  the  administration 
of  water  containing  calcium  carbonate  to  lactating  women.         F.  B. 

"  Romauxankalk  "  in  Animal  Metabolism.  Oskar  Hagemann 
(Pfluger's  Archiv,  1911,  140,  158 — 164). — This  commercial  prepara- 
tion contains  calcium,  phosphoric  acid,  and  iron  in  organic  union,  and 
is  claimed  to  be  easily  assimilable.  Metabolic  experiments  on  sheep 
show  that  it  is  easily  digestible  and  assimilable,  the  addition  of  it  to 
the  diet  increasing  the  putting  on  of  calcium  and  phosphoric  acid  very 
considerably.  W.  D.  H. 

Effect  of  Parathyroidectomy  on  Metabolism.  Isidor  Green- 
WALD  (Amer.  J.  Physiol.,  1911,  28,  103 — 132). — The  excretion  of 
nitrogen  increased  after  the  removal  of  the  parathyroids  in  dogs, 
when  tetany  developed,  but  the  amount  of  urea  was  relatively  less. 
There  was  an  increase  in  creatine,  purine  substances,  undetermined 
nitrogen,  inorganic  sulphates,  and  neutral  sulphur.  Ammonia  and 
creatinine  were  unaffected.  Before  tetany  developed  there  was 
retention  of  phosphorus ;  after  tetany  developed  the  phosphorus 
excretion  rose.  The  increase  in  unknown  nitrogenous  compounds  is 
attributed  to  lessened  activity  of  the  liver.  No  evidence  that  tetany 
is  due  to  poisoning  by  ammonia  or  carbonic  acid  was  forthcoming. 

W.  D.  H. 

Absorption  of  Aluminium  from  Aluminised  Foods.  Matthew 
Steel  (Amer.  J.  Physiol.,  1911,  28,  94 — 102). — In  dogs,  alum  is 
readily  absorbed,  but  does  not  accumulate  in  the  blood.  If  aluminium 
chloride  is  given  intravenously,  from  5  to  11%  of  it  passes  into  the 
faeces  during  the  next  three  days,  but  whether  it  is  excreted  by  the 
liver  or  intestinal  wall,  or  both,  was  not  ascertained.  W.  D.  H. 
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The  Cleavage  of  Proteins  in  the  Alimentary  Canal  of 
Different  Kinds  of  Animals.  Emil  Abderhalden,  Wilhelm 
Klingemann,  and  Theodor  Pappenhusen  (Zeitsch. physiol.  Chem.,  1911, 
71,  411 — 420). — In  the  stomach-contents  of  dog,  ox,  sheep,  pig,  goose, 
and  hen,  no  amino-acids  or  but  the  merest  traces  were  found.  They  are 
in  all  cases  found  in  the  intestinal  contents ;  glycine,  alanine,  leucine, 
aspartic  acid,  glutamic  acid^  phenylalanine,  tyrosine,  and  cystine  were 
isolated.  In  the  pig  and  ruminants,  small  amounts  of  amino-acids 
were  always  found  in  the  stomach,  which  can  hardly  be  explained  in 
the  case  of  the  ruminants  by  the  action  of  enzymes  contained  in  the 
food.  Certain  difficulties  met  with  in  the  research  are  commented 
on.  W.  D.  H. 

The  Effect  of  Some  Local  Anaesthetics  on  Nerve.  W.  L. 
Symes  and  Victor  H.  Yelet  {Proc.  Boy.  6'oc.,  1911,  83  B,  421—432). 
— A  comparison  of  the  effects  of  cocaine,  stovaine,  and  its  homologues 
(compare  this  vol.,  ii,  516)  on  the  activity  of  frog's  nerve  was  made  by 
applying  these  substances  to  motor  nerves  between  the  stimulating 
electrodes  and  the  muscle. 

As  tested  in  this  way,  by  the  effect  on  the  conductivity  of  the 
nerve,  stovaine  and  its  homologues  as  well  as  Fourneau's  salt  are 
more  active  local  anaesthetics  than  is  cocaine.  The  anaesthetic  block 
in  individual  nerve  fibres  is  complete  or  else  zero,  throughout  a  wide 
range  of  intensity,  to  impulses  evoked  by  maximal  single  stimuli. 

This  block  is  usually  also  complete  for  impulses  evoked  by  tetanising 
stimuli  within  the  same  range,  but  when  not  complete  is  largely 
resistant  to  summation. 

Judged  by  the  effects  of  these  substances,  the  amplitude  of  a  motor 
nerve  impulse  is  either  maximal  or  zero  within  normal  limits  of 
stimulation. 

The  conditions  being  similar,  the  amplitude  of  a  muscle  twitch 
depends  on  the  number  of  fibres  involved.  W.  J.  Y. 

Lipoids  of  Animal  Organs.  Ernest  Gerard  and  M.  Yerhaeghe 
{J.  Pharm.  Ghim.,  1911,  [vii],  3,  385— 390).— Bang  has  defined 
"  lipoids "  as  those  constituents  of  cells  which  are  extracted  by 
ether  or  other  solvents  of  fats,  and  they  have  been  classified  by 
Thudichum  according  to  the  ratio  of  nitrogen  and  phosphorus  present. 
The  author  has  extracted  the  lipoids  of  a  number  of  carefully  cleaned 
specimens  of  animal  organs,  and  has  determined  the  percentage  of 
phosphorus  and  cholesterol  present.  The  figures  quoted  in  brackets 
give  in  order  (a)  the  percentage  of  lipoids  in  the  dry  organ  named, 
(6)  the  percentage  of  phosphorus  in  the  lipoids,  (c)  the  percentage  of 
cholesterol  in  the  lipoids,  and  {d)  the  melting  point  of  the  cholesterol : 
calf  thymus  (a  5-69,  h  2-29,  c  9-40,  d  148°),  sheep  thyroid  (a  8-79, 
h  1-81,  c  2-00,  d  145°),  calf  lung  (a  8-33,  h  1-90,  c  13-10,  d  148°),  pig 
liver  {a  14-03,  h  3-82,  c  3-85,  d  145-5°),  calf  pancreas  (a  34-40,  b  1-55, 
c  12-50,  d  146°),  calf  spleen  (a  13-38,  b  3-17,  c  14-70,  d  147°),  sheep 
kidney  (a  6*18,  b  2'75,  c  13-5,  d  145-5°),  sheep  suprarenal  capsules 
(a  22-26,  b  5-32,  c  3-00,  d  145-5°),  bull  prostate  gland  (a  13-09,  b  1-58, 
c  4-50,  d  144°),  cow  ovary  (a  6-56,  b  2-18,  c  6-50,  d  143°). 
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The  lipoids  were  in  most  cases  solid,  and  bright  yellow  or  yellowish- 
brown,  with  the  exception  of  those  from  the  liver,  which  were  black, 
whilst  those  from  the  suprarenal  capsules  darkened  rapidly  in  air. 
The  cholesterol  is  identical  with  that  of  biliary  calculi.  All  the 
lipoids  contained  oxy cholesterol,  as  indicated  by  Lifschiitz  (Abstr., 
1909,  ii,  77).  Further,  the  cholesterols  extracted  gave  rise  to  this 
product  on  exposure  to  light  and  air.  T.  A.  H. 

The  Depressor  Action  of  the  Suprarenals.  J.  Studzinski 
(Arch.  exp.  Path.  Pharm.,  1911,  65,  155). — The  depressor  substance 
in  extracts  of  suprarenal  tissue  is  not  choline,  but  Popielski's  vaso- 
dilatin.  W.  D.  H. 

Monoamino-acida  of  the  Whalebone  of  the  North  Whale. 
Emil  Abdeuhalden  and  Bernhard  Landau  {Zeitsch.  physiot.  Chem., 
1911,  71,  455— 466).— The  material  contained  13-3%  water,  1-03% 
ash,  and  15'47%  nitrogen.  Other  analytical  details,  especially  in 
relation  to  the  effect  of  hydrolysis  and  yield  of  monoamino-acids  in 
various  extracts  are  given  at  length.  W.  D.  H. 

Mineral  Composition  of  the  Bee.  Frederic  Aronssohn  {Compt. 
rend.,  1911,  152,  1183— 1184).— The  insects  dried  at  100—110° 
yielded  4-23%  of  ash  containing  the  following  elements  :  S  1-413%, 
01  0-294%,  I  0-0009%,  P  0-953%,  As  0*0000015%,  Si  0-034%,  Cu  0-006%, 
Fe  0-015%,  Mn  0-002%,  Zn  0-012%,  Al  0-010%,  Oa  0056%,  Mg  0-099%, 
K  0-025%,  Na  0049%,  Fluorine  doubtful.  W.  O.  W. 

The  Composition  of  the  Material  Spun  by  Oeceticus 
platensis.  Emil  Abdbrhalden  and  Bernhard  Landau  {Zeitsch. 
physiol.  Chem.,  1911,  71,  443 — 448). — This  South  American  animal 
(family  Psychidae)  builds  a  house  with  small  pieces  of  wood,  united  by 
a  web  which  it  secretes.  In  order  to  see  if  this  resembles  silk,  the 
monoamino-aoids  which  result  from  hydrolysis  were  estimated  ;  100 
grams  of  ash-free  material  gave  glycine  27-1  ;  alanine  18*8,  leucine 
0-75  ;  aspartic  acid  0-25  ;  glutamic  acid  2-35;  phenylalanine  1*8,  and 
proline  3*2  grams.;  tyrosine  was  absent.  The  material  contains  12-56% 
of  nitrogen,  and  17-4%  of  ash.  W.  D.  H. 

The  Partition  of  Bromine  in  the  Organism  after  the  Admin- 
istration of  Inorganic  and  Organic  Bromine  Preparations. 
Alexander  Ellinger  and  Yashiro  Kotake  {Arch.  exp.  Path.  Pharm., 
1911,  65,  87 — 119). — After  giving  sodium  bromide,  the  results  obtained 
confirm  those  of  Nencki  and  Schumow-Simanowski.  Most  bromine 
is  found  in  those  parts  which  are  normally  richest  in  chlorine.  Very 
much  the  same  follows  the  administration  of  ethyl  dibromophenyl- 
propionate.  A  small  part  of  the  bromine  in  the  urine,  however,  is  in 
organic  combination.  Some  is  excreted  by  the  intestinal  mucous 
membrane  and  is  found  in  the  faeces.  "  Sabromin  "  in  similar  doses 
leads  to  a  much  smaller  amount  of  bromine  in  the  blood,  aud  damages 
the  kidneys.  It  is  well  absorbed,  the  chief  bromine  dep6ts  being  the 
subcutaneous  tissue  and  liver,  which  is  not  the  case  with  the  other 
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two  compounds  investigated  ;  the  urine  contains  very  little  organically 
united  bromine,  and  the  brain  practically  none.  The  solubility  of 
organic  bromine  compounds  in  lipoids  gives  no  clue  to  their  partition 
in  the  body.  W.  D.  H. 

CoUoido-chemical  Analysis  of  Absorption  and  Secretion 
Processes.  Absorption  from  the  Peritoneal  Cavity.  Martin 
H.  Fischer  {Koll-chem.  BeiJiefte,  1911,  2,  304—342.  Compare  this 
vol.,  ii,  309). — Experiments  are  described,  in  which  the  author  has 
compared  the  quantities  of  liquid  absorbed  from  the  peritoneal  cavity 
in  a  given  time  after  the  injection  of  water,  aqueous  solutions  of 
methyl  and  ethyl  alcohol,  carbamide,  glycerol,  sucrose,  dextrose,  and 
various  salts  of  the  alkali  and  alkaline  earth  metals.  It  is  found  that 
the  absorption  phenomena  are  very  closely  similar  to  those  which  are 
exhibited  in  the  absorption  of  water  by  emulsion  colloids. 

In  reference  to  these  data  and  the  results  obtained  by  other 
observers,  the  author  discusses  the  processes  of  absorption  and 
secretion  by  functional  cells  from  the  colloido-chemical  point  of  view. 
According  to  the  view  put  forward,  the  selective  character  of  the 
absorption  and  secretion  of  dissolved  substances  is  determined  by  the 
distribution  of  the  dissolved  substances  between  the  three  phases, 
water,  secreting  and  absorbing  tissue,  blood.  The  phenomena,  which 
are  determined  by  the  tendency  towards  equilibrium  in  this  system, 
are  in  all  respects  analogous  to  those  which  are  found  in  the  unequal 
distribution  of  a  soluble  substance  between  water,  a  solid,  and  a  liquid 
colloid.  H.  M.  D. 

Variation  in  the  Composition  of  Cows'  Milk  with  Advance 
of  Lactation.  Charles  Crowther  and  Arthur  G.  Ruston  {Trans. 
Highland  and  Agric.  Soc.  Scotl.,  1911,  [v],  23,  93 — 102). — Fortnightly 
analyses  of  the  milk  of  each  cow  of  the  herd  at  the  Experiment  Farm 
of  Leeds  University  during  two  years.  The  records  include  thirty- 
three  periods  of  lactation  (26  cows). 

Whilst  the  results  show  that  the  composition  of  milk  with  advance 
of  lactation  may  differ  greatly  with  different  cows,  they  indicate  that, 
in  general,  the  milk  is  richest  in  total  solids,  fat,  and  proteins  during 
the  earliest  and  latest  periods  of  lactation,  and  poorest  in  these  con- 
stituents about  the  second  or  third  month.  The  sugar  content  tends 
to  decrease  steadily  with  advance  of  lactation  after  the  first  month  or 
so,  whilst  the  ash  remains  approximately  constant.  N.  H.  J.  M. 

BflFect  of  Pood  Deficient  in  Calcium  and  Phosphoric  Acid 
on  the  Secretion  of  Milk.  Gustav  Fingerling  (Landw.  Versuchs- 
Stat.,  1911,  75,  1 — 52). — When  milk-producing  animals  receive  in- 
sufficient  calcium  and  phosphorus  for  maintenance  and  for  milk 
production,  these  substances  are  for  some  time  provided  by  the 
organism  without  diminishing  the  activity  of  the  milk  glands.  As 
time  goes  on  the  milk  secretion  and  the  amounts  of  calcium  and 
phosphoric  acid  in  the  milk  will  fall  off.  The  production  of  milk 
will,  however,  gradually  increase  as  soon  as  sufficient  amounts  of  the 
two  substances  are  supplied  in  the  food. 
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The  percentages  of  calcium  and  phosphorus  in  milk  are  only  slightly 
affected  by  the  deficient  feeding,  and  tend  to  increase  rather  than 
diminish.  N.  H.  J.  M. 

The  Work  of  Concentration  of  the  Kidneys.  L.  Lichtwitz 
{Arch.  exj).  Path.  Pharm.,  1911,  65,  128 — 154). — In  a  case  of  diabetes 
insipidus  it  was  found  that  the  power  of  the  kidney  to  concentrate  the 
chlorine  ion  was  destroyed.  The  power  to  concentrate  chloi-ine  and 
sugar  is  independent  of  that  of  the  other  substances  investigated. 
There  is,  however,  a  correspondence  between  concentration  of  nitrogen 
iiud  phosphoric  acid,  and  of  purine  bases.  The  action  of  diuretics 
on  the  chlorine  curve  was  investigated,  but  there  is  no  similar  effect 
of  such  drugs  (except  calomel)  in  the  curve  of  nitrogen  and  phosphoric 
acid.  The  warming  of  the  neighbourhood  of  the  kidney  is  also  a 
factor  of  importance.  W.  D.  H. 

Osmotic  Work  of  the  Kidneys.  XII.  Iodide,  Nitrate, 
Sulphate,  and  Phosphate  are  Execreted  in  the  Urinary  Tubules. 
Ernst  Frey  {PJluger's  Archiv,  1911,  139,  512 — 531).— Sodium 
chloride  is  regarded  as  the  only  salt  which  is  separable  easily  from 
the  blood  into  the  urine  by  filtration ;  the  bromide  behaves  in  the 
same  way.  These  salts  are  also  considered  to  be  re-absorbed  in  the 
tubules.  Iodides,  sulphates,  and  phosphates  are  separated  by 
secretion  only  ;  in  the  separation  of  nitrates  both  processes  are  con- 
cerned.    None  of  these  salts  is  re-absorbed.  W.  D.  H. 

Urinary  Acidity.  Emil  von  Skramhk  {Zeitsch.  physiol.  Chem., 
1911,  71,  290 — 310). — The  titration  acidity,  and  the  electro-chemical 
acidity  of  urine  are  influenced  in  the  same  direction  by  diet,  both 
being  highest  on  a  meat  diet.  W.  D.  H. 

Commencement  and  Duration  of  the  Excretion  of  Arsenic 
in  Urine  after  the  Use  of  Ehrlich-Hata's  Preparation,  Di- 
hydroxydiaminoarsenobenzene.  Karl  Greven  {Chem.  Zentr., 
1910,  ii,  1764—1765  ;  from  Munch,  med.  WocL,  1910,57,  2079—2080). 
— When  the  preparation  is  injected  subcutaneously,  the  excretion  of 
arsenic  is  more  rapidly  completed  than  in  the  case  of  intramuscular 
injections.  The  simultaneous  administration  of  potassium  iodide 
apparently  shortens  the  duration  of  the  excretion,  whilst  in  the  cat-e 
of  mercury  the  duration  appears  to  be  increased.  F.  B. 

The  Property  of  Urine  of  Reducing  the  Blood  Pressure.  L. 
PopiELSKi  {Chem.  Zentr.,  1910,  ii,  1763  ;  from  Zentr.  Physiol.,  1910, 
24,  635 — 639). — The  substance  described  as  vasodilatin  (Abstr., 
1909,  ii,  593)  is  produced  by  every  injurious  influence  on  the  mor- 
photic  elements  of  the  blood.  A  decrease  of  blood  pressure  appearing 
after  the  introduction  of  any  substance  is  not  necessarily  due  to  the 
direct  action  of  the  substance,  but  may  be  caused  by  the  vasodilatin, 
produced  by  the  injury  of  the  morphotic  elements.  The  lowering  of 
the  blood  pressure  by  urohypotensin  (Abelous  and  Bardier,  Chem. 
Zentr.,  1910,  i,  673)  is  due  to  the  presence  of  a  substance  having 
hjemolytic  properties,  which  would  be  better  termed  urohaemolysin. 

F.  B. 
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Chylous  and  Pseudo-chylous  Ascites.  R.  L.  Mackenzie 
Wallis  and  Harold  A.  Scholberg  {Quart.  J.  Med.,  1911, 4, 153 — 204. 
Compare  Abstr.,  1910,  ii,  635). — As  the  result  of  the  examination 
of  two  additional  cases  of  pseudo-chylous  ascites  the  conclusions 
formerly  stated  are  confirmed.  A  scheme  of  procedure  is  given  for 
distinguishing  between  chylous  and  pseudo-chylous  ascites  by 
chemical  and  physical  methods,  as  well  as  an  historical  summary  of 
all  known  cases  of  this  nature.  E.  V.  S. 

The  Breakdown  of  Fatty  Acids  in  Diabetes  Mellitus. 
Julius  Baer  and  Leon  Blum  [Arch.  exp.  Path.  Pharm.,  1911,  65, 
33 — 34.  Compare  Abstr.,  1910,  ii,  227). — Corrections  in  two  of  the 
curves  given  in  the  authors'  previous  paper.  W.  D.  H. 

Protein  Metabolism  in  Phloridzin  Diabetes.  Charles  G.  L. 
Wolf  and  Emil  Osterberg  (Amer.  J.  Physiol.,  1911,  28,  71 — 80). — 
In  phloridzinised  dogs,  creatinine  increases  in  the  urine,  but  not  in 
proportion  to  the  catabolism  of  protein.  The  processes  giving  rise  to 
the  acetone  group  are  distinct  from  these,  and  there  is  also  no 
relationship  between  total  sulphur  metabolism  and  acetone  compounds, 
or  creatine.  W.  D.  H. 

The  Action  of  Chemical  Substances  on  Sugar  Excretion 
and  on  Acidosis.  III.  Julius  Baer  and  Leon  Blum  (Arch.  exp. 
Path.  Pharm.,  1911,  65,  1 — 33). — In  phloridzinised  dogs  the  adminis- 
tration of  glutaric  acid  decreases  the  output  of  sugar,  nitrogen,  and 
the  substances  which  lead  to  acidosis.  The  same  property  is  present 
in  a  whole  series  of  normal  dicarboxylic  acids,  in  which  the  number  of 
carbon  atoms  varies  from  five  to  eight.  The  action  is  not  changed  by  the 
substitution  of  CH*OH-groups  for  CHg-groups.  The  action  is  present 
in  incompletely  hydroxylated  acids,  and  in  certain  acids  which  may 
be  changed  into  such  hydroxy-acids.  W.  D.  H. 

Chemical  Changes  Produced  in  Milk  by  Bacteria  and  Their 
Relation  to  the  Epidemic  Diarrhoea  of  Infants.  Harold  A. 
Scholberg  and  R.  L.  Mackenzie  Wallis  {Local  Gov.  Bd.,  Med. 
Officer's  Rep.,  1911,  504 — 543). — Incubation  of  milk  for  fifteen  to 
twenty-four  hours  at  37°  leads  to  the  production  of  a  peptone-like  sub- 
stance, although  longer  periods  of  incubation  cause  it  to  disappear 
again.  During  the  summer  months,  peptones  appear  even  in  fresh 
samples  of  milk,  the  quantity  of  albumoses  and  peptones  present 
depending  on  the  age  of  the  niilk,  and  on  the  temperature  to  which  it 
has  been  exposed.  Investigations  on  the  pancreas  of  infants  show  that 
both  the  peptone-like  substance  and  the  peptones  have  a  toxic  effect. 
The  bacteriological  results  obtained  indicate  a  connexion  between  the 
production  of  these  substances  and  the  quantitative  and  qualitative 
bacterial  content.  They  are  formed  by  a  large  number  of  different 
sporing  and  non-sporing  varieties,  and  some  of  the  organisms  isolated 
produce  a  substance  which  can  replace  secretin  in  pancreatic  digestion 
experiments.  R.  V.  S. 
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Serological  Studies  with  the  Help  of  the  Optical  Method. 
XV.  Emil  Abderhalden  and  Benomar  Schilling  (Zeitsch.  phyaiol. 
Chem.,  1911,  71,  385 — 410). — Diphtheria  toxin  and  antitoxin  produce 
on  admixture  no  alteration  in  rotatory  power.  But  either  added  to  a 
solution  of  silk  peptone  (or  of  the  peptone  produced  by  diphtheria 
bacilli)  produces  cleavage  of  the  latter  in  different  degrees.  A  mixture 
of  toxin  and  antitoxin  is  inactive.  The  plasma  and  serum  of  a  dog 
which  has  received  an  injection  of  diphtheria  toxin  possess  the  same 
property.  Neither  substance  splits  glycyl-^-tyrosine.  Koch's  tuber- 
culin acts  like  the  diphtheria  products  ;  so  also  does  the  serum  from  a 
horse  with  catarrhal  pneumonia.  W.  D.  H. 

The  Occurrence  and  Diagnostic  Significance  of  a  Peptoly  tic 
Enzyme  in  the  Stomach  Contents.  L.  Kuttner  and  Georq 
Pulvermacher  {Chem.  Zentr.,  1911,  i,  27 — 28;  from  Berl.  klin. 
Woch.,  47,  2057 — 2059). — The  authors  recommend  the  use  of 
silk  peptone  instead  of  glycyltryptophan  for  the  detection  of  peptolytic 
enzymes  in  the  stomach  contents. 

The  gastric  juice  (5  c.c),  mixed  with  5  c.c.  of  an  aqueous  solution 
containing  5  grams  of  sodium  carbonate  and  25  c.c.  of  chloroform,  is 
treated  with  2  c.c.  of  a  20%  solution  of  silk  peptone  and  kept  for 
twenty-four  hours  at  37°.  The  mixture  is  boiled,  filtered,  and  the 
filtrate  concentrated  and  allowed  to  remain  in  ice.  The  presence  of  a 
peptolytic  enzyme  is  shown  by  the  separation  of  tyrosine.  The 
presence  of  blood  has  no  influence  on  the  reaction.  The  test  is  not  a 
specific  sign  of  gastric  carcinoma.  F.  B. 

Ionic  Action  of  the  Phosphoric  Acids.  Emil  Starkenstein 
{Biochem.  Zeitsch.,  1911,  32,  243 — 265). — In  comparing  the  physio- 
logical action  of  salts  of  the  different  phosphoric  acids,  and  also  of 
organic  phosphoric  acids,  the  number  of  anions  and  cations  present  in 
the  solutions  must  be  taken  into  account.  This  may  be  done  approxi- 
mately by  employing  equivalent  and  not  equimolecular  solutions. 

The  action  of  orthophosphates  is  the  same  qualitatively  as  that  of 
pyrophosphates,  but  smaller  effects  are  produced  by  the  former. 

The  alkali,  formed  by  hydrolysis  of  the  salts  in  solution,  plays  a 
considerable  part  in  the  effect  produced  by  intravenous  injections  of 
the  tetra-,  tri-,  and  to  some  extent  the  di-sodium  pyrophosphates, 
which  is,  however,  readily  distinguished  from  the  effect  produced  by 
the  salt. 

In  subcutaneous  injections  of  pyrophosphate  the  toxic  action  is 
produced  by  disproportionately  large  doses. 

There  is  no  difference  between  pyro-  and  ortho-phosphates  when 
administered  per  os,  since  the  former  are  transformed  into  the  latter  by 
the  gastric  juice.  The  toxicity  of  metaphosphates,  and  of  glycero-  and 
inositol-phosphates  is  ascribed  to  the  cations. 

In  the  case  of  glycerophosphates  the  whole  of  the  injection  is  found 
in  the  urine  within  twenty-four  hours  of  the  injection,  and  is  almost 
entirely  present  as  a  salt  of  free  phosphoric  acid. 

Glycerophosphoric  acid  is  not  a  constituent  of  normal  urine. 

W.  J.  Y. 
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Inhibition  of  Transudation  and  Exudation  by  Calcium  Salts. 
Richard  Chiari  and  Hans  Januschke  {Arch.  exp.  Path.  Pharm.,  1911, 
65,  120 — 127). — The  intravenous  or  subcutaneous  injection  of  calcium 
salts,  especially  the  chloride  (the  lactate  coming  next),  either  completely 
or  partly  inhibits  the  effusion  of  pleural  fluid  which  occurs  in  dogs 
and  rabbits  as  the  result  of  the  administration  of  sodium  iodide ,  thiosin- 
amine,  or  diphtheria-toxin  ;  it  acts  similarly  on  the  inflammatory 
oedema  produced  in  the  eye  by  the  inBtillation  of  abrinine  or  allyl 
thiocarbimide.  This  action  is  not  related  to  the  effect  of  calcium  salts 
on  blood-clotting.  Calcium  treatment  in  such  conditions  in  man  is 
recommended.  W.  D.  H. 

The  Behaviour  of  Gluconic  and  Saccharic  Acids  in  the 
Organism.  Eduard  Schott  {Arch.  exp.  Path.  Pharm.,  1911,  65, 
35_37)._p.  Mayer  {Zeitsch.  klin.  Med.,  47,  87)  stated  that  in 
rabbits,  gluconic  acid  given  subcutaneously  was,  in  part,  excreted  in  the 
urine  as  such,  and  in  part  as  saccharic  acid.  Baer  and  Blum  found  in 
diabetic  dogs  no  saccharic  acid  when  gluconic  acid  was  given.  In 
view  of  a  possible  difference  between  herbivora  and  carnivora,  Mayer's 
experiments  on  rabbits  'were  repeated,  and  no  saccharic  acid  was 
found  in  their  urine.  W.  D.  H. 

Behaviour  of  a- Amino-  and  a-Ketonic  Acids  in  Animals* 
Franz  Knoop  and  Ernst  Kertess  {Zeitsch.  physiol.  Chem.,  1911,  71> 
252—265.  Compare  Knoop,  Abstr.,  1910,  ii,  880  ;  also  Embden  and 
Schmitz,  this  vol.,  ii,  53). — A  dog  when  fed  with  a-amino-y-phenyl- 
butyric  acid  yielded  in  the  urine  the  ^-modification  of  this  acid, 
[ajn  -29-65°,  the  acetyl  derivative  of  the  acid,  [ajo  +  20°,  and 
(i-a-hydroxy-y-phenylbutyric  acid,  [ajo  -H  12-94°.  In  addition,  hippuric 
acid  was  formed,  indicating  degradation  of  the  amino-acid  through  the 
ketonic  acid  to  the  next  lower  fatty  acid. 

When  fed  with  the  a-ketonic  acid  the  products  were  c?-a-hydroxy- 
y-phenylbutyric  acid,  acetylaminophenylbutyric  acid,  and  hippuric  acid. 

The  formation  of  the  same  hydroxy-acid  in  both  instances  and  in 
larger  quantity  from  the  ketonic  acid  is  confirmatory  of  the  con- 
version of  the  amino-  into  the  ketonic  acid  in  the  animal.  The 
acetylamino-acid  is  also  in  each  instance  derived  from  a  probably 
inactive  intermediate  compound,  and  not  by  direct  acetylation  (see 
also  Neubauer  and  Warburg,  this  vol.,  ii,  53).  E.  F.  A. 

Pharmacological  and  Chemo-therapeutic  Studies  in  the 
Toluidine  Series.  Hermann  Hildebrandt  {Arch.  exp.  Path.  Pharm., 
1911,  65,  59—86). — The  author  has  shown  previously  that  dimethyl- 
o-toluidine  is  hsemolytic,  and  blood  pigment  passes  into  the  urine  of 
rabbits  treated  with  it.  Others  have  shown  a  similar  action  is  pos- 
sessed by  other  members  of  the  series ;  the  present  research  continues 
this  work.  The  bromine  derivative,  jo-bromodimethyl-o-toluidine,  is 
less  toxic ;  the  dibromo-derivative  is  still  less  hsemolytic.  Dimethyl- 
jo-toluidine  is  as  strong  a  hsemolytic  as  the  ortho-compound.  Com- 
parisons were  made  between  these  and  other  haemolysins,  and 
researches   on   immunity  instituted.      The  rdle  of  choleBterol  as  an 
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anti-hsemolysin  is  discussed,  so  also  are  the  relationships  between  the 
pharmacological  reactions  and  the  chemical  constitution  of  these 
substances.  W.  D.  H. 

The  [Physiological]  Action  of  Phenolphthalein.  Fritz  C. 
KoEHLER  {Ghem.  Zentr.,  1911,  i,  579  ;  from  Sckweiz.  Woch.  Chem. 
Pliarm.,  1910,  48,  802). — Phenolphthalein  has  no  action  on  the 
intestine  when  the  contents  of  the  latter  are  acid.  The  action 
apparently  occurs  only  when  the  intestinal  contents  have  an  alkaline 
reaction.  F.  B. 

Chemical  Constitution  and  Physiological  Action.  Wolfgang 
Heubner  {Verh.  Ges.  deut.  Naturforsch.  Aerzte.,  1911,  11,  466 — 469). 
—It  was  observed  that  Avhereas  phenacetin  converts  haemoglobin  into 
methaemoglobin,  the  same  result  was  not  produced  by  the  di-o-dimethyl 
derivative.  A  systematic  investigation  was  therefore  undertaken  with 
various  benzene  derivatives  to  determine  the  particular  grouping  to 
which  the  methsemoglobin-forming  property  is  due.  It  was  found  that 
quinol,  catechol,  and  pyrogallol  possess  the  property,  whereas  resor- 
cinol  and  phloroglucinol  do  not.  The  former  substances  can  be 
converted  into  quinone,  and  as  this  substance  readily  converts  hsemo- 
globin  into  methsemoglobin,  it  is  assumed  that  those  benzene  derivatives 
which  oxidise  to  quinone  are  methsemoglobin  producers.  With 
haemoglobin  in  absence  of  oxygen,  methsemoglobin  is  not  formed  with 
these,  although  this  happens  with  quinone  itself  ;  in  fact,  the  latter 
substance  acts  more  readily  on  haemoglobin  than  on  reduced  haemo- 
globin. The  reaction  between  quinone  and  methaemoglobin  is  a 
molecular  one.  In  presence  of  oxygen,  less  than  molecular  quantities 
produce  the  effect,  the  quinone-forming  substance  acting  in  this  case 
catalytically.  The  difference  between  the  action  of  methsemoglobin- 
formers  in  vitro  and  in  the  animal  were  also  investigated ;  in  vitro  the 
actions  on  blood  of  different  animals  are  similar,  but  differences  are 
observed  in  animals.  This  is  ascribed  to  the  dift'erence  in  the  meta- 
bolism of  the  injected  quinone  formers.  The  results  do  not  explain 
the  differences  between  phenacetin  and  its  dimethyl  derivative,  or 
between  various  other  chloro-substituted  anilines  which  were  in- 
vestigated. S.  B.  S. 

Elimination  of  Colouring  Matters  by  the  Animal  Organism. 
Paul  Sisley  and  Charles  Porcher  (Gompt.  rend.,  1911,  152, 
1062 — 1064). — Ingestion  per  os  of  Orange  I  by  dogs  is  followed  in 
forty-eight  hours  by  the  appearance  of  aniline-/)-suIphonic  acid  and 
4-amino-a-naphthol  in  the  urine.  Crystalline  Ponceau  and  chrysoidine 
behave  in  a  similar  manner.  The  fact  that  reduction  products  do  not 
appear  in  the  urine  when  these  dyes  are  injected  subcutaneously,  points 
to  reduction  in  the  former  case  having  taken  place  in  the  alimentary 
canal,  probably  through  the  agency  of  bacteria.  Urine  decolorises 
Ponceau  with  production  of  a-naphthylamine,  but  if  previously 
sterilised  this  reaction  does  not  occur.  W.  O.  W. 

Comparative  Action  of  Strophantin  and  Digitoxin  on  the 
Toad's  Heart.  L.  Rodolico  {Ghem.  Zentr.,  1911,  i,  246;  from 
Arch.  Farm,  sperim.,  1910,  10,  233 — 244). — The  action  of  digitoxin  is 
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not  identical  with  that  of  strophantin.  Small  doses  of  the  latter 
produce  a  vigorous  systole,  the  heart  remaining  in  a  state  of  half 
contraction.  Digitoxin,  even  after  repeated  injection,  does  not 
have  the  same  action,  Strophantin,  in  doses  of  0*12  mg.  and  less, 
brings  about  systolic  stoppage  ;  this  never  occurs  with  digitoxin. 

F.  B. 

I.  The  [Physiological]  Action  of  Homocholine.  II.  The 
Glycine  in  Crab  Extract.  Ernst  Berlin  (Chem.  Zentr.,  1910,  ii, 
1766;  from  Zentr.  Physiol.,  1910,  24,  587— 589).— I.  Intravenous 
injection  of  small  doses  of  synthetic  y-homocholine  in  cats  causes  a 
strong  diminution  of  the  blood-pressure ;  larger  doses  also  produce  a 
great  increase  in  the  salivary  and  lachrymal  secretions,  and  finally 
death  through  stoppage  of  respiration.  In  frogs,  the  heart's  rate  is 
diminished.     Choline  hydrochloride  has  a  similar  action. 

II.  The  glycine  present  in  the  fraction  of  crab  extract  not  pre- 
cipitated by  phosphotungstic  acid  is  converted  by  exhaustive  methyl- 
ation  into  betaine,  and  was  isolated  as  such  in  considerable  quantity. 

F.  B. 

Certain  Physical  and  Physiological  Properties  of  Stovaine 
and  its  Homologues.  Victor  H.  Yeley  and  W.  L.  Symes  (Proc. 
Roy.  Soc,  1911,  83  B,  413 — 420).— The  substances  employed  in  the 
experiments  were  stovaine  and  its  methyl,  ethyl,  amyl,  phenyl,  and 
benzyl  homologues,  as  well  as  a  new  salt  prepared  by  Fourneau,  namely, 
propyl  dimethylaminobenzoyloxyisobutyrate,  which  may  be  regarded 
as  intermediate  in  chemical  structure  between  cocaine  hydrochloride 
and  stovaine,  but  differs  from  these  in  that  it  gives  an  acid  reaction. 

The  densities  of  these  derivatives  show  a  decrease  in  each  series 
with  increase  of  molecular  weight,  but  this  decrease  does  not  vary 
uniformly  with  each  Cil„  group  added  to  the  molecule. 

On  the  central  nervous  system  and  on  the  circulation,  Fourneau's 
salt  is  less  active,  and  methylstovaine  no  more  active  than  stovaine. 
Amylstovaine  is  less  active  on  the  central  nervous  system,  whilst  it 
produces  a  somewhat  greater  depression  of  blood  pressure,  which  is, 
however,  more  gradual  in  onset.  W.  J.  Y. 

The  Action  of  Morphine  and  Opium  Preparations  (Panto- 
pon) on  the  Digestive  Canal.  Otto  Cohnheim  and  Georg  Modra- 
KOWSKi  {Zeitsch.  physiol.  Chem.,  1911,  71,  273 — 289). — In  dogs 
morphine  and  opium  cause  no  delay  in  the  emptying  of  the  stomach, 
but  inhibit  the  secretion  of  gastric  juice.  In  the  case  of  morphine, 
an  abundant  spontaneous  flow  of  the  juice  occurs  some  hours  later, 
and  this  is  still  greater  if  all  the  opium  alkaloids  are  given.  The 
amount  of  pancreatic  juice  is  lessened.  The  constipation  produced  is 
believed  to  be  partly  due  to  the  smaller  quantity  of  fluid  secreted. 

W.  D.  H. 

[Physiological]  Action  of  Chloromorphides.  Erich  Harnack 
and  Hermann  Hildebrandt (-4rc/i.  exp.  Path.  Pharm.,\2\\,  66, 38 — 53). 
— Care  should   be  taken  that  commercial  ajoomorphine  should  be  free 
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from  chloromorphides.  Ohloromorphides  act  on  animals  (cold  and  warm 
blooded)  very  like  acetyl  derivatives  of  morphine,  causing  paralysis 
and  reflex  tetanus,  and  are  much  more  toxic  than  morphine.  The 
a-  is  more  powerful  than  the  /3-base.  They  are  not  emetics,  but 
anti-emetics.  W.  D.  H. 

[Physiological  Action  of]  Thebaine,  Morphothebaine,  The- 
benine,  and  Some  of  their  Derivatives.  Hermann  Hildebrandt 
{Arch.  exp.  Path.  Pharm.,  1911,  ^,  54 — 58). — In  dogs,  thebaine  in 
certain  doses  antagonises  the  emetic  action  of  ajoomorphine.  The 
action  of  morphothebaine  is  much  weaker.  Thebaine  is  readily 
converted  into  thebenine,  a  phenanthrene  derivative  with  an  open- 
chain  containing  nitrogen,  and  in  this  and  similar  derivatives  there 
is  no  anti-emetic  action.  W.  D.  H. 

Physiological  Action  of  Aromatic  Mercury  Compounds.  I. 
Ferdinand  Blumenthal  (Biochem.  Zeitsch.,  1911,  32,  59 — 73). — 
Numerous  experiments  on  animals  were  carried  out  with  the  sodium  salt 
of  diaminodiphenylmercuridicarboxylic  acid,  Hg[CgHg(NH2)*C02Na]2. 
Animals  and  rabbits  were  chiefly  employed.  The  latter,  when  of 
2^  kilos,  weight,  could  tolerate  doses  of  1  gram  of  the  drug  when 
administered  subcutaneously.  Mercury  is  in  this  form,  therefore, 
about  30  times  less  toxic  than  in  the  form  of  sublimate.  In  vitro 
experiments  show  that  the  substance  has  powerful  bactericidal  and 
also  spirochetocidal  properties.  S.  B.  S. 

The  Increase  of  the  Toxic  Action  of  Potassium  Chloride 
by  Low  Concentrations  of  Sodium  Chloride.  Jacques  Loeb 
and  Hardolph  Wasteneys  {Biochem.  Zeitsch.,  1911,  32,  155 — 163). — 
The  addition  of  sodium  chloride  to  potassium  chloride  increases  the 
toxic  action  of  the  latter  on  Fundulus  when  less  than  8  or  10  mols. 
of  sodium  salt  to  one  of  potassium  salt  are  present.  If  the  proportion 
is  increased,  however,  to  15  mols.,  the  toxic  action,  as  shown  in 
the  previous  communication  (this  vol.,  ii,  420),  is  diminished.  The 
action  is  due  to  the  sodium  ions,  as  shown,  when  sodium  sulphate  is 
substituted  for  the  chloride.  Concentrations  of  sodium  chloride  which 
increase  the  toxic  action  of  the  potassium  salts  are  themselves  non- 
toxic, and  the  fish  can  exist  in  them  for  an  indefinite  length  of  time. 

S.  B.  S. 

Chemical  Changes  in  Phosphorus  Livers.  Julius  Wohlge- 
muth {Biochem.  Zeitsch.,  1911,  32,  172). — The  author  claims  priority 
for  the  discovery  that  the  phosphorus-containing  nucleoproteins 
resist  destruction  more  than  the  other  phosphorus-free  proteins  (compare 
Slowtzoff,  this  vol.,  ii,  315).  S.  B.  S. 

The  Antagonistic  Action  of  Cholesterol  to  the  Glucosidic 
Heart  Poisons  as  Determined  by  Investigations  on  the 
Isolated  Prog's  Heart.  Theodor  KaraiJlow  {Biochem.  Zeitsch., 
1911,  32,  145 — 154). — In  view  of  the  observation  by  Windaus,  that 
digitonin   combines    with    cholesterol,   and   is    presumably    therefore 
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rendered  non-toxic,  the  effect  of  cholesterol  on  the  toxic  action  of 
various  glucosides  when  perfused  in  Ringer's  solution  through  the 
isolated  frog's  heart  was  investigated.  It  is  found  that  the 
cholesterol  acts  antagonistically  only  to  the  true  saponins,  such  as 
digitonin,  but  has  no  de-intoxicating  action  on  the  true  heart  poisons, 
such  as  strophanthin,  antiarin,  digitalein.  Helleborein  occupies  an 
intermediate  position,  in  that  it  is  only  partly  deprived  of  its  toxic 
action  by  cholesterol.  S.  B.  S. 


Chemistry  of  Vegetable  Physiology  and  Agriculture. 


Pigments  as  Product  of  Oxidation  by  Bacterial  Action. 
Martinus  W.  Beyerinck  (Proc.  K.  Akad.  Wetensch.  1911,  13, 
1066 — 1077). — The  oxidation  of  quinic  acid  to  protocatechuic  acid  is 
brought  about  by  numerous  species  of  bacteria,  and  the  action  can  be 
readily  demonstrated  by  the  addition  to  the  medium  of  ferric  salts. 
Micrococcus  calco-aceticus  and  B.  fluorescens  non  liquefaciens  possess 
this  faculty  in  a  high  degree.  The  oxidation  of  quercitol  to  pyrogallol 
is  only  caused  by  certain  varieties  of  Pseudomonas  aromatica,  which 
can  be  isolated  from  spontaneously  infected  ("  aromatic  ")  green  malt 
extract  and  aromatic  milk.  Melanine  can  be  formed  from  tyrosine  by 
certain  vibrios  isolated  from  sea-water  and  sewage  (Microspira 
tyrosinatica).  A  vinegar  bacterium  {Acetohacter  melanogenum)  can 
produce  a  caramel-like  substance  from  peptone.  The  oxidation 
function  does  not  appear  to  be  a  constant  property  of  bacteria,  as 
organisms  which  are  similar  in  all  other  respects  differ  from  one 
another  in  their  capacity  for  producing  pigments.  S.  B.  S. 

Phenomena  of  Fermentation  are  Actions  of  Digestion. 
Study  of  Denitriflcation  in  the  Vegetable  Kingdom.  Pierre 
Maz6  {Ann.  Inst.  Pasteur,  1911,  25,  289— 312).— The  reduction  of 
nitrates  does  not  modify  the  nature  of  the  fermentations  produced  by 
denitrifying  microbes.  Denitriflcation  by  anaerobic  ferments  which 
produce  hydrogen  may  take  place  without  the  formation  of  inter- 
mediate products.  Hydrogen  is  the  chemical  agent  employed  by 
anaerobic  microbes  in  assimilating  the  nitrogen  of  nitrates,  the  sulphur 
of  sulphuric  acid,  and  possibly  the  phosphorus  of  phosphates.  The 
most  active  denitrifying  organisms  may  be  considered  as  those  which 
are  best  adapted  for  assimilating  nitric  acid. 

The  higher  plants  reduce  nitrates  with  formation  of  nitrous  acid 
and  of  gaseous  derivatives  of  nitrous  acid  under  some  conditions. 
In  0'1%  solutions  of  potassium  nitrite,  higher  plants  give  rise  to 
liberation  of  oxygen  in  absence  of  light.  Higher  plants  develop 
normally  when  supplied  with  nitrites  as  the  only  source  of  nitrogen. 

N.  H.  J.  M. 
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The  Germicidal  Action  of  Arsenic  and  Antimony  Compounds 
on  Bacillus  typhosus.  Gilbert  T.  Morgan  and  E.  Ashley 
Cooper  (Ith  Intern.  Congr.  Appl.  Chem.,  1909,  Sect.  lY  AI,  365—366). 
— The  germicidal  action  of  atoxyl  and  its  derivatives  on  Bacillus 
typhosus,  as  determined  by  the  Rideal- Walker  test,  is  very  slight,  as 
is  that  of  potassium  arsenate  and  potassium  dicamphorylarsinate. 
The  much  greater  activity  of  di-iodomethylarsinic  acid  is  due  to  the 
presence  of  iodine.  Potassium  arsenite  is  more  active  than  phenol. 
Triphenylantimony  hydroxynitrate  is  very  active.  The  high  germicidal 
action  of  compounds  of  tervalent  arsenic  may  be  due  to  the  formation 
of  additive  compounds  with  proteins.  C.  H.  D. 

Extraction  of  Zymase.  Alexander  von  Lebedeff  {Compt.  rend., 
1911,  152,  1129.  Compare  this  vol.,  i,  248). — The  observations  of 
Kayser  (this  vol.,  i,  421)  are  confirmed  by  the  author  in  a  communica- 
tion to  be  published  shortly.  W.  0.  W. 

Amount  of  Glycogen  in  Differently-fed  Yeast  Cultures. 
WiLHELM  Henneberg  {Bied.  Zentr.,  1911,  40,  277 — 278;  from 
Zeitsch.  Spiritusind.,  1910,  33,  242). — Glycogen  may  occur  both  in 
abnormal  and  normal  yeast.  It  is  also  stored  up  in  pure  sugar 
solutions  and  under  conditions  of  insufficient,  exclusive  nutrition,  so 
that  its  presence  is  no  indication  either  of  normal  yeast  or  of  the 
normal  composition  of  the  nutritive  solution. 

The  production  of  peptone  under  some  conditions  is  hindered  by 
poisonous  substances,  such  as  organic  ammonium  salts  ;  ammonium 
sulphate  and,  under  some  conditions,  calcium  sulphate  are  very 
unfavourable. 

Yeast  cells  containing  more  than  about  53%  of  protein  usually 
contain  no  glycogen  or  very  little.  It  is  therefore  very  probable  that 
yeast  cells  in  potato  mashes,  concentrated  mashes,  and  worts  will  not, 
as  a  rule,  accumulate  much  glycogen.  N.  H.  J.  M. 

The  Influence  of  Arsenates  and  Arsenites  on  the 
Fermentation  of  the  Sugars  by  Yeast  Juice.  Arthur  Harden 
and  William  J.  Young  [Proc.  Roy.  Soc,  1911,  83  B,  451).— The 
addition  of  sodium  or  potassium  arsenate  to  a  mixture  of  yeast  juice 
and  sugar  produces  a  large  acceleration  in  the  rate  of  fermentation. 
This  enhanced  rate  differs  from  that  produced  by  phosphate,  in  that  it 
continues  long  after  a  chemical  equivalent  of  carbon  dioxide  has  been 
evolved,  whilst  the  arsenate  is  found  in  the  free  state  throughout  the 
fermentation.  As  in  the  case  of  phosphate,  there  is  a  certain 
optimum  concentration  of  arsenate,  corresponding  with  which  there  is 
a  maximum  rate  of  fermentation. 

The  total  fermentation  produced  depends  on  the  concentration  of 
arsenate  employed,  and  may  be  either  higher  or  lower  than  that  given 
in  the  absence  of  arsenate. 

The  dextrose  and  mannose  are  similarly  affected  by  yeast  juice  in 
presence  of  arsenate,  whilst  Isevulose  differs  from  these  two  sugars  in 
that  it  is  much  more  rapidly  fermented,  and  the  optimum  concentra- 
tion of   arsenate   is  much   higher.      This   acceleration   produced   by 
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arsenate  is  due  to  an  increase  in  the  rate  of  hydrolysis  of  the  hexose- 
phosphate  of  the  juice  by  the  enzyme,  hexosephosphatase,  resulting  in  an 
increased  supply  of  phosphate.  The  action  of  arsenate  is  therefore 
essentially  different  from  that  of  phosphate,  and  it  has  been  found 
that  it  cannot  replace  phosphate  in  the  fundamental  reaction  of 
alcoholic  fermentation. 

The  rate  of  auto-fermentation  of  yeast  juice  and  that  of  the 
fermentation  of  glycogen  are  considerably  increased  by  the  addition  of 
arsenates,  and  this  is  mainly  due  to  an  acceleration  in  the  rate  of 
action  of  the  diastatic  enzyme  of  yeast  juice,  whereby  a  greater  supply 
of  sugar  is  afforded. 

Arsenites  produce  a  similar  effect  to  arsenates,  but  in  a  much  less 
marked  degree. 

A  total  inhibition  of  fermentation  is  produced  by  large  concentrations 
of  either  arsenates  or  arsenites.  W.  J.  Y. 

Fermentations  with  Yeast  in  the  Absence  of  Sugar.  II. 
Carl  Neuberg  and  L.  Tir  [Biochem.  Ztitsch.,  1911,  32,  323—331). — 
Yeast  has  been  found  to  evolve  carbon  dioxide  in  the  presence  of 
solutions  of  salts  of  the  following  acids :  formic,  acetic,  butyric,  glyoxylic, 
lactic,  pyruvic,  Z-/S-hydroxy butyric,  malic,  (^-/-glyceric,  <i-gluconic, 
methylsuccinic,  oxalic,  maleic,  fumaric,  succinic,  c?-tartaric,  <i-sac- 
charic,  tricarballylic,  aconitic,  citric,  aspartic,  glycerophosphoric, 
and  oxalacetic,  and  also  in  the  presence  of  (i^-alanine,  silk  peptone,  and 
lecithin. 

Since  the  same  effect  is  produced  with  these  substances  by  zymin 
and  hefanol  in  the  presence  of  toluene,  the  phenomenon  is  considered 
as  separable  from  the  life  of  the  cell,  and  as  bound  up  with  the  process 
of  respiration,  of  which  alcoholic  fermentation  is  probably  a  special 
instance.  W.  J.  Y. 

The  Transformation  of  Amino-acids  into  Hydroxy-acids 
by  Moulds.  Felix  Ehrlich  and  K,  A.  Jacobsen  {Ber.,  1911,  44, 
888 — 897). — The  authors  have  examined  the  action  of  a  large  number 
of  yeasts,  moulds,  and  allied  organisms  on  amino-acids,  and  find  that 
the  majority  of  the  yeasts  and  even  organisms  which  are  only 
remotely  related  to  them  possess  the  power  of  fermenting  amino-acids, 
in  the  presence  of  sugar  with  the  formation  of  alcohols.  Thus 
jo-hydroxyphenylethanol  is  produced  by  the  fermentation  of  tyrosine 
with  Dematium  pullulans  (compare  Ehrlich,  this  vol.,  i,  127). 

The  nature  of  the  products  obtained  in  the  fermentation  of  amino- 
acids  by  moulds  varies  accordingly  as  the  action  proceeds  in  the 
presence  or  absence  of  carbohydrates.  In  the  latter  case,  a  more  or 
less  complete  degradation  of  the  amino-acid  molecule  takes  place.  A 
similar  degradation  also  occurs  with  some  moulds  during  fermentation 
in  the  presence  of  sugars,  whilst  in  other  cases  the  greater  part  of  the 
molecule  remains  intact. 

The  fermentation  of  amino-acids  with  Oidium  lactis  in  the  presence 
of  dextrose,  invert  sugar  or  lactose,  and  of  nutritive  salts  gives  rise 
to  the  formation  of  hydroxy-acids  in  almost  quantitative  yields,  and 
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this  therefore  furnishes  a  very  convenient  method  for  the  preparation 
of  hydroxy-acids  in  the  optically-active  form. 

d-a-Hydroxy-jS-p-hydroxyphenylpropionic  acid, 

OH-C6H4-CH2-CH(OH)-C02H, 
is  obtained  together  with  a  small  quantity  of  /)-hydroxyphenylethanoI 
by  the  fermentation  of  Z-tyrosine  with  Oidium  lactis  in  the  presence 
of  invert  sugar.  It  crystallises  in  long,  colourless,  silky  needles, 
m,  p.  169°,  [a]u  +  18"4°.  The  corresponding  i-acid  was  obtained  by 
Kotake  (Abstr.,  1910,  i,  384)  from  the  urine  of  dogs  suffering  from 
phosphorus  poisoning,  so  that  this  is  the  first  example  of  the  formation 
of  enantiomorphously  related  isomerides  from  one  and  the  same 
optically  active  substance  by  the  plant  and  animal  organism 
respectively. 

The  fermentation  of  c?-^phenylalanine  similarly  yields  cZ-a-hydroxy- 
)8-phenylpropionic  acid  (McKenzie  and  Wren,  Trans.,  1910,  97,  1355), 
together  with  small  quantities  of  phenylethanol  and  a-bydroxy-)8-jo- 
hydroxyphenylpropionic  acid,  the  formation  of  the  last-named  substance 
being  due  to  autolysis  of  the  mould  with  the  formation  of  tyrosine, 
which  is  then  transformed  into  the  corresponding  hydroxy-acid. 

l-a-Ifydroxy-fi-3'indolep9'opionic  (l-indolelactic)  acid, 
C8H6N-CH2-CH(OH)-C02H, 
obtained  in  a  similar  manner  by  the  fermentation  of  ^tryptophan, 
crystallises  in  felted,  silky  needles,  m.  p.  99°,  [aj^  -  5-34°.  It  gives  a 
yellow  precipitate  with  mercuric  sulphate,  a  brownish-red  coloration 
with  Millon's  reagent,  and  a  flocculent  precipitate  with  bromine 
water.  With  dimethylaminobenzaldehyde  and  strong  sulphuric  acid 
it  develops  a  bluish-green  coloration.  Aqueous  solutions  of  the  acid  on 
evaporation  become  reddish-violet  in  colour. 

In  some  cases  the  fermentation  of  amino-acids  by  moulds  results  in 
the  formation  both  of  the  corresponding  hydroxy-acid  and  an  alcohol. 
Thus  in  the  fermentation  of  tyrosine  by  Monilia  Candida,  half  the  amino- 
acid  is  converted  intoa-hydroxy-/3-/?-hydroxyphenylpropionicacid,there- 
mainder  being  transformed  into  tyrosol  (/»-hydroxyphenylethyl  alcohol). 

In  view  of  the  ease  with  which  the  fermentation  of  amino-acids  by 
Oidium  lactis  and  other  moulds  occurs,  the  authors  consider  that 
hydroxy-acids  are  far  more  widely  distributed  in  nature  than  has 
hitherto  been  imagined.  The  aroma  of  many  kinds  of  cheese  would 
appear  to  be  due  to  the  presence  of  hydroxy-acids,  either  free  or  in  the 
form  of  derivatives,  produced  by  the  combined  action  of  Oidium  lactis 
and  Penicillium.  F.  B. 

The  Biochemical  Aspect  of  Carbon  Dioxide  Assimilation  in 
Green  Plants.  Viktor  Gkafe  {Biochem.  Zeitsch.,  1911,  32,  114—129). 
— The  action  of  formaldehyde  on  green  plants  (Phaseolus  vulgaris)  was 
investigated  by  exposing  them  in  pots  to  the  action  of  formaldehyde 
vapour  under  glass  shades.  The  vapour  was  obtained  from  pure  form- 
aldehyde solutions  of  known  strength  and  quantity  in  open  basins,  and 
control  experiments  were  made  under  similar  bell-jars  with  the  same 
quantities  of  formaldehyde  solution,  under  which  no  plants  were 
exposed.  The  formaldehyde  left  in  the  vessel  after  exposure  was 
estimated  by  Romyn's  method.     By  this  means  it  was  found  that 


ii.   522  ABSTRACTS   OF   CHEMICAL   PAPERS. 

plants  can  tolerate  formaldehyde  vapour  to  a  much  greater  extent  than 
was  formerly  believed,  and  that  the  formaldehyde  was  used  up  by  the 
plants  (in  maximum,  1  mg.  per  plant).  The  amount  of  formaldehyde 
which  could  be  tolerated  without  injury  from  May  to  December  was 
found  to  be  about  half  as  small  as  that  which  could  be  tolerated 
between  December  and  March.  The  action  takes  place  in  presence  of 
chlorophyll  and  light,  for  if  an  etiolated  plant  is  exposed  to  form- 
aldehyde vapour  in  quantities  which  are  not  injurious  to  a  green  plant, 
and  then  exposed  to  light,  it  shows  the  symptoms  of  formaldehyde  intoxi- 
cation. The  chlorophyll  appears  to  exert  a  protective  influence  against 
formaldehyde  poisoning.  The  plants  exposed  to  the  aldehyde  contain 
more  reducing  sugar  than  control  plants  grown  under  similar  con- 
ditions without  the  aldehyde,  but  do  not  contain  more  starch ;  in  fact, 
experiments  showed  that  formaldehyde  is  injurious  to  the  amylase, 
which  is  supposed  to  be  the  agent  concerned  in  the  synthesis  of  starch 
from  sugar.  S.  B.  S. 

Behaviour  of  Organic  and  Inorganic  Substances  in 
Vegetable  Organisms.  I.  Ettore  Vassallo  {Gazzetta,  1911,  41, 
i,  342 — 352). — The  author  has  devised  an  apparatus  for  the  rapid 
administration  of  substances  in  solution  to  the  roots  of  plants.  By 
its  means  as  much  as  121*3  c.c,  of  0"5%  sodium  chloride  solution  were 
absorbed  by  a  plant  in  forty-eight  hours.  Robust  roots  are  found  to 
withstand  a  pressure  exceeding  80  cm.  of  mercury.  T.  H.  P. 

Action  of  Methyl  and  Other  Alcohols  on  Green  Plants  and 
Micro-organisms.  Thomas  Bokgrny  {Centr.  Bakt.  Par.,  J  911, 
ii,  30,  53 — 64). — Phenols  are  in  general  less  favourable  than  true 
alcohols  of  the  fatty  series. 

Methyl  alcohol  is  suitable  as  a  source  of  carbon  for  several 
bacteria,  and  is  utilised  by  algge  and  flowering  plants.  Peas  and 
beans  grown  in  water-cultures  grew  better  in  presence  of  0*5 — 1"0% 
of  methyl  alcohol  than  without  alcohol.  Ethyl  alcohol  is  utilised  by 
bacteria,  but  not  by  higher  plants.  The  higher  monohydric  alcohols 
are  also  not  utilised  by  flowering  plants. 

Polyhydric  alcohols  of  the  fatty  series,  such  as  ethylene  glycol, 
glycerol,  and  many  carbohydrates,  are  mostly  suitable  as  sources  of 
carbon.  N.  H.  J.  M. 

The  Action  of  Useful  and  Harmful  Stimulators  on  the 
Respiration  of  Living  and  Killed  Plants.  Nicolaus  Iwanoff 
(Biochem.  Zeitsck.,  1911,  32,  74 — 96). — Experiments  were  made  on  the 
influence  of  the  addition  of  sodium  phosphates  on  the  respiratory 
processes  of  both  living  and  killed  plants,  the  material  employed 
being  chiefly  wheat  embryos  and  the  stems  of  bean  plants,  which  were 
investigated  both  in  the  living  condition  and  after  being  killed  either 
by  acetone  or  submission  to  a  low  temperature.  Estimations  were 
made  of  the  carbon  dioxide  which  was  evolved  in  an  atmosphere  of 
air  in  some  cases,  and  in  an  atmosphere  of  hydrogen  in  others. 
Disodium  phosphate  stimulates  the  respiration  in  the  case  of  wheat 
embryos  both  of  the  living  and  killed  material,  and  also  increases  the 
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respiratory  quotients.  In  the  case  of  bean  plants,  1 — 2%  solutions  of 
phosphate  exert  no  influence  on  the  respiration  of  the  living  plant. 
In  the  case  of  the  killed  plant,  however,  the  carbon  dioxide  output  is 
increased  27%  by  1%  phosphate,  and  62%  by  2%  phosphate.  This 
takes  place  in  an  atmosphere  of  hydrogen,  and  is  at  the  expense  of  the 
primary  aerobic  processes.  Phosphate  exerts  no  action  in  secondary 
oxidative  processes  (namely,  after  addition  of  a  dextrose  solution). 
Monopotassium  phosphate  inhibits  respiration;  the  autolysis  products 
of  yeast  increase  it.  The  influence  of  quinine,  sodium  selenate,  arbutin, 
and  other  substances  on  the  respiratory  processes  was  also  investigated  ; 
most  of  these  act  deleteriously.  S.  B.  S. 

The  Formation  of  Hordenine  during  the  Germination  of 
Barley.  Torquato  Torquati  {Chem.  Zentr.,  1911,  i,  166  ;  from  Arch. 
Farmacol.  sperim.,  1910,  10,  62—71,  97— 119).— The  author  has 
determined  the  hordenine  content  at  five  different  stages  in  the 
germination  of  barley.  The  amount  is  greatest  during  the  first  four 
days,  and  then  gradually  diminishes. 

Hordenine  is  not  present  in  ungerminated  barley,  neither  could  it*be 
detected  during  the  germination  of  wheat,  peas,  and  lupins. 

A  method  for  the  estimation  of  hordenine  is  described.  F.  B. 

Nitrate  and  Nitrite  Assimilation.  Oskar  Baudisch  {Ber., 
1911,  44,  1009 — 1013). — The  author's  experiments  on  nitrate  and 
nitrite  assimilation  were  guided  by  the  idea  that  the  nitrosyl  group, 

IN'OH  or   IN-^TT,  would  behave  similarly  to  the  aldehyde  group, 

'G-^rj,  in  a  physiological-chemical  sense,  since  both  groups  are  very 

reactive. 

When  a  solution  of  potassium  nitrite  in  a  mixture  of  water  and 
excess  of  methyl  alcohol  is  exposed  to  diffused  daylight  or  a  mercury 
lamp,  oxygen  is  split  off  from  the  nitrite  molecule  after  a  short  time  ; 
the  methyl  alcohol  is  oxidised  to  formaldehyde,  which  combines  with 
the  IN'OK-group,  giving  the  salt  of  formhydroxamic  acid,  according 
to  the  equation:  CH3-0H  + KNOg^OH-CHINOK  +  HgO.  The 
formhydroxamic  acid  was  isolated  and  identified.  A  solution  of 
potassium  nitrate  acts  similarly,  being  first  reduced  to  nitrite.  After 
exposure  to  the  light  the  nitrite-methyl  alcohol  solution  is  strongly 
alkaline,  and  gives  a  precipitate  of  silver  hyponitrite  with  silver 
nitrate.  It  also  contains  formaldehyde,  so  that  "  alkali-fiesion  "  of  the 
hydroxamic  acid  has  taken  place  according  to  the  equation : 
CHO-NH-OK=H-COH-i-:N-OK  and  2:N0K  =  K2N202.  On  pro- 
longed exposure  to  light  both  the  nitrite  and  formhydroxamic  acid 
disappear,  the  final  products  being  ammonia  or  amines. 

Ethyl  alcohol  gives  similar  results  to  methyl  alcohol.  With 
both  alcohols  there  is  no  reaction  in  the  dark,  even  at  the  boiling 
point. 

Nitrates  and  nitrites  are  readily  reduced  by  aldehydes  under  the 
influence  of  light ;  hydroxamic  acids  are  intermediate  products,  but 
the  reduction  proceeds  rapidly  to  ammonia  or  the  amines.     Probably 
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in  this  case  an  "acid  fission"  takes  place:  CH0'N'H*0H  +  H20  = 
H'COgH  +  NHg'OH.  Light  also  brings  about  the  reduction  by 
carbohydrates,  phenols,  naphthols,  and  aldoximes.  With  laevulose, 
carbon  monoxide  is  evolved  ;  acetaldoxime  gives  acetamide. 

A  pure  dilute  aqueous  solution  of  potassium  nitrate  is  reduced 
to  ammonia  by  prolonged  exposure  to  the  light  from  a  mercury 
lamp. 

From  the  above  experiments  the  author  draws  the  conclusion  that 
the  nitrate  and  nitrite  assimilation  in  the  green  parts  of  plants  is  a 
photo-chemical  process.  T.  S.  P. 

The  Stimulative  and  Toxic  Effects  of  Various  Chromium 
Compounds  on  Plants.  Paul  Koenig  (Landw.  Jahrh.,  1910,  39, 
775 — 916), — A  comprehensive  study  of  the  action  of  chromium  on 
plant  life ;  the  action  of  chromium  salts,  dichromates,  and  chromates 
in  varying  concentrations,  either  alone  or  in  conjunction  with  lime, 
phosphoric  acid,  and  various  salts,  was  observed  on  characteristic 
representatives  of  numerous  natural  orders,  both  in  soil  and  water 
cvfltures ;  and  the  toxic  and  stimulative  concentrations  for  each  family 
recorded  in  tables.  The  results  obtained  by  other  workers,  that  the 
higher  the  degree  of  oxidation  of  chromium  the  more  toxic  its  effect, 
were  confirmed,  a  wheat  plant  being  killed  by  a  0'0064%  solution  of 
sodium  dichromate,  whereas  it  required  a  0-5%  solution  of  chromium 
sulphate  to  give  a  similar  result.  Theanalysisof  the  soils  and  plants,  with 
various  methods  of  estimating  their  chromium  content  are  described, 
whilst  to  ensure  freedom  from  varying  climatic  influences  the 
experiments  were  repeated  several  years  in  succession,  and  the  mean 
results  carefully  noted.  The  red  coloration  given  by  sodium  1  :  8-di- 
hydroxynaphthalene-3  : 6-disulphonate  in  the  presence  of  chromium 
was  found  to  be  satisfactory  for  the  identification  of  traces  of  chromium 
in  plant  ash.  F.  M.  G.  M. 

Investigation  of  Nitrogen  Assimilation  by  Foliage  Leaves. 
Richard  Otto  and  W.  D.  Kooper  {Landw.  Jahrh.,  1910,  39, 
999 — 1004). — An  account  of  experiments  on  the  assimilation  of 
atmospheric  nitrogen  by  the  foliage  leaves  of  higher  plants.  Leaves 
of  Aesculus  Hippocastanum  were  picked  in  the  mornings^and  evenings 
of  sunny  days  at  intervals  covering  a  period  of  four  months,  carefully 
dried,  and  the  nitrogen  content  of  the  morning  and  evening  pickings 
estimated  and  compared. 

The  morning  leaves  were  found  invariably  to  contain  slightly  more 
nitrogen,  from  which  it  is  considered  extremely  improbable  that  higher 
plants  are  capable  of  directly  assimilating  atmospheric  nitrogen  through 
their  leaves.  F.  M.  G.  M. 

The  Aldehyde  of  Leaves.  Hartwig  Franzen  {Verh.  Ges.  deut. 
Naturforsch.  Aerzte,  1911,  11,  35 — 37). — On  steam  distillation  the 
fresh  and  finely  macerated  leaves  of  the  hornbeam  give  a  peculiarly 
smelling  distillate  containing  an  aldehydic  compound  (compare  Reinke, 
Abstr.,  1882,  243).  The  addition  of  w-nitrobenzhydrazide  to  the  dis- 
tillate gives  a  condensation  product,  which  from  alcohol  or  benzene 


VEGETABLE   PHYSIOLOGY   AND   AGRICULTURE.  ii.   525 

forms  slender,  yellow  needles,  which  sinter  at  160°,  and  have  m.  p. 
167 — 168°.  Hydrolysis  with  sulphuric  acid  gives  the  free  aldehyde 
as  a  colourless  oil  with  a  peculiar  pungent  odour,  b.  p.  47 — 48°/ 17  mm. 
The  hydrazone  prepared  from  the  aldehyde  by  condensation  with 
benzhydrazide  forms  colourless  leaflets,  m.  p.  112 — 113°.  Oxidation 
of  the  aldehyde  with  silver  oxide  by  Delepine's  method  produced  an 
acid  of  m.  p.  32 — 33°,  which  was  identified  as  A«-hexenoic  acid, 
CH3-[CH2]2-CH:CH-C02H.  The  aldehyde  must  therefore  be  A«- 
hexenoic  aldehyde,  CsHg'COH,  and  analyses  of  the  above  condensation 
products  confirm  this. 

The  same  aldehyde  was  found  to  occur  in  the  leaves  of  the  maple, 
acacia,  poplar,  vine,  chestnut,  oak,  eagle  fern,  elder,  lupin,  black  alder, 
clover,  walnut  and  hazel-nut.  From  the  leaves  of  the  horse-chestnut 
and  the  lime  much  smaller  quantities  of  the  aldehyde  were  obtained, 
but  they  were  accompanied  by  another  aldehyde  which  gave  a 
hydrazone  with  m-nitrobenzhydrazide  having  the  m.  p.  237 — 238°. 

From  the  above  results  the  conclusion  is  drawn  that  A*-hexenoic  alde- 
hyde occurs  in  all  plants  containing  chlorophyll.  It  is  very  probable 
that  it  stands  in  genetic  relation  with  glucose,  as  may  be  seen  by  com- 
paring the  formula  CH3-[CH9]2-CH:CH-C0H  and 

OH-CH2-[CH-OH]4-COH.  T.  S.  P. 

A  Lipolytic  Enzyme  in  Sweet  Almonds.  Maeio  Tonegutti 
(Chem.  Zentr.,  1911,  i,  332;  from  Staz.  spei'im.  agrar.  ital.,  1910,  43, 
723 — 734). — Details  of  experiments  are  given,  indicating  the  presence 
of  a  lipolytic  enzyme  in  sweet  almonds.  F.  B. 

Occurrence  of  Sucrose  in  the  Dry  Roots  of  Certain 
Plants  of  the  Aristolochiaceae,  and  of  a  Glucoside  Decom- 
posed by  Bmulsin  in  those  of  Asarum  europoeum.  M. 
Lesueur  (/.  Pharm.  Chim.,  1911,  [vii],  3,  399— 403).— Trials  with 
invertase  and  emulsin  on  aqueous  solutions  of  alcoholic  extracts  of  the 
roots  of  Aristolochia  longa,  A.  Serpentaria,  and  Asarum  europoeum 
showed  that  all  three  contained  sucrose,  whilst  the  third  also  contained 
a  small  quantity  of  a  substance  (glucoside  ?)  which  was  decomposed  by 
emulsin.  The  quantity  of  sucrose  present  was  small  except  in  the  first 
named.  T.  A.  H. 

Content  and  Distribution  of  Hydrogen  Cyanide  in  the 
Bamboo.  0.  Walter,  T.  Krasnoselskaya,  N.  Maksimoff,  and 
W.  Malschewsky  {Bull.  Acad.  Sci.  St.  Petersburg,  1911,  [vi], 
397 — 426). — The  authors  have  investigated  the  occurrence  of  hydrogen 
cyanide  in  different  varieties  of  bamboo,  using  the  Prussian-blue  test 
and  Guignard's  picrate  paper  for  detecting  the  acid,  and  titration  with 
silver  nitrate  for  estimating  it.  The  general  results  deducible  from 
the  numerical  data  are  as  follows. 

The  young  shoots  of  the  bamboo  contain,  in  their  growing  parts, 
hydrogen  cyanide  to  the  extent  of  0-145%  of  their  weight,  or  1*5%  of 
the  dry  weight.  The  distribution  of  the  acid  in  the  shoot  is  extremely 
irregular,  very  little  occurring  at  the  nodes  or  in  the  upper  parts  of 
the  internodes,  but  a  considerable  quantity  in  the  growing  parts.     In 


ii.    526  ABSTRACTS   OF   CHEMICAL   PAPERS. 

the  initial  state  of  development  of  the  shoot,  the  bud  situated  on  the 
root-stock  contains  a  very  large  store  of  hydrogen  cyanide,  which  is 
gradually  transferred  and  consumed  as  growth  proceeds.  When  the 
food-supply  of  the  plant  is  restricted,  the  amount  of  the  acid  in  the 
shoot  diminishes  considerably,  but  the  diminution  rarely  occurs  in  the 
lower  parts  of  the  shoot.  The  grown-up  parts  of  bamboos  (the  leaves 
and  stem)  are  quite  free  from  hydrogeo  cyanide,  and  the  bamboo  is 
hence  distinguished  as  a  special  type  of  cyanogenetic  plant. 

Hydrogen  cyanide  occurs  in  the  bamboo,  not  in  the  free  state,  but 
in  the  form  of  a  very  unstable  compound,  which  is  readily  decomposed 
by  boiling  water,  although  not  by  boiling  alcohol.  T.  H.  P. 

Composition  of  Bananas.  Kiyohisa  Yoshimura  {Zeitach.  Nahr. 
Genussm.,  1911,  21,  406 — 411). — In  order  to  ascertain  what  changes 
take  place  in  the  composition  of  bananas  during  the  ripening  of  the 
fruit,  the  author  made  analyses  of  unripe  bananas,  and  of  the  same 
at  intervals  after  they  had  been  stored  in  a  warm  room.  The  dry 
substance  of  the  unripe  fruit  contained  68"  16%  of  starch,  but  no 
sugar ;  after  the  lapse  of  three  weeks,  the  fruit  (dry  substance)  con- 
tained 14-48%  of  starch,  19-83%  of  invert  sugar,  and  49-95%  of 
sucrose.  These  results,  in  conjunction  with  those  obtained  at  the  end 
of  one  week's  and  two  weeks'  storage  respectively,  show  that  the  starch 
is  first  of  all  converted  into  sucrose,  and  that  the  latter  is  gradually 
inverted  by  the  enzyme  (invertin)  present  in  the  fruit,  so  that  there  is 
no  definite  ratio  between  the  quantities  of  sucrose  and  invert  sugar. 
The  quantity  of  tannin  in  the  dry  substance  (1"7%)  remained  constant 
during  the  ripening  process.  W.  P.  S. 

Reversibility  of  the  Enzymatic  Action  of  Castor  Oil 
Seeds.  Moritz  Krausz  (Zeitsch.  angew.  Chem.,  1911,  24,  829 — 831). 
— Olive  oil  is  completely  decomposed  into  fatty  acids  and  glycerol  by 
the  action  of  the  enzyme  occurring  in  castor  oil  seeds,  provided  that 
the  glycerol  formed  be  removed  from  the  mixture  from  time  to  time. 
The  enzyme  is  also  capable  of  forming  glycerides  from  a  mixture  of 
fatty  acids  and  glycerol;  at  the  end  of  four  days,  a  mixture  consisting 
of  100  grams  of  oleic  acid,  100  grams  of  glycerol,  80  c.c.  of  iVyiO-acetic 
acid,  and  20  grams  of  the  dry  ferment  was  found  to  contain  11*1%  of 
neutral  oil  having  a  saponification  number  of  180-3,  and  an  iodine 
number  of  88-4.  This  oil  consisted  of  a  mixture  of  mono-,  di-,  and 
tri-olein.  W.  P.  S. 

Caulerpa  prolifera.  Henri  Micheels  {Bull.  Acad.  Roy.  Belg., 
1911,  110 — 179). — This  sea-weed  simulates  the  higher  plants  in  form, 
and  possesses  rhizoids  (points  of  attachment),  rhizome,  and  leaves,  and 
has  the  peculiarity  that  when  parts  of  it  are  detached  from  the  plant 
they  form  new  members. 

The  present  paper  gives  the  results  of  experiments  designed  to 
determine  the  influence  of  environment  and  certain  physical  conditions 
on  the  proliferation  of  detached  leaves  of  the  plant.  Critical  resumes 
are  also  given  of  the  numerous  papers,  mostly  from  botanical  journals, 
already  published  on  the  physiology  of  this  plant.  The  experimental 
results  are  tabulated  in  detail  in  the  original. 
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The  chief  results  obtained  are  as  follows  :  Proliferation  does  not 
take  place  at  the  expense  of  leaf  tissue,  but  represents  an  actual  gain 
in  weight.  The  sea-water  used  at  the  Zoological  Station  at  Naples, 
containing  42'986  to  43*939  grams  of  total  solids  per  litre,  is  more 
favourable  to  proliferation  than  sea-water  collected  over  one  kilometre 
from  the  coast  and  containing  probably  about  38'634  grams  of  total 
solids  per  litre.  Natural  sea-water  is  more  favourable  to  proliferation 
than  artificial  sea-water.  The  addition  of  alkalis  to  sea- water  tends  to 
inhibit  proliferation  of  the  leaves,  whilst  the  addition  of  minute 
quantities  of  acids  to  some  sea-waters  improves  them  in  this  respect, 
probably  by  destroying  their  slight  alkalinity.  Proliferation  takes 
place  in  leaves  placed  in  vessels  completely  filled  with  sea-water,  but 
to  a  greater  extent  when  air  is  also  present,  or  when  a  continuous 
stream  of  sea-water  is  maintained ;  it  is  inhibited  to  some  extent 
in  filtered  sea-water.  Small  quantities  of  distilled  water  added  to  sea- 
water  favour  proliferation,  but  larger  quantities  tend  to  reduce  it. 
These  effects  are  due  to  change  in  composition,  not  to  alteration 
of  osmotic  pressure.  The  value  of  A  for  the  liquid  expressed  from 
the  plant  is  -  0*55°,  whilst  that  of  the  surrounding  sea-water  is 
-  2-269°. 

Proliferation  does  not  take  place  in  the  absence  of  light,  whether 
air  is  present  or  not.  The  carbon  dioxide  necessary  for  proliferation 
is  probably  provided  by  the  microplankton  of  sea-water.  The  author 
confirms  Winterstein's  observations  (Abstr.,  1909,  ii,  746)  as  to  the 
loss  of  oxygen  when  sea-water  is  exposed  to  light.  With  reference  to 
the  influence  of  light  of  different  wave-lengths  on  proliferation,  it 
is  shown  that  the  less  refrangible  portion  of  the  spectrum  inhibits  it, 
and  that  neither  infra-red  nor  ultra-violet  rays  are  necessary.  The 
plant  is  not  injuriously  affected  by  exposure  to  ultra-violet  rays  from 
a  Uviol  lamp.  Proliferation  is  retarded,  but  not  stopped,  when  the 
temperature  is  reduced  to  4°.  The  passage  of  an  electric  current 
through  sea-water  kills  the  plant,  but  "  cathodic  liquors  "  from  sea- 
water,  prepared  as  described  already  (Abstr.,  1910,  ii,  883),  favour 
proliferation,  whilst  "  anodic  liquors  "  kill  the  plant.  T.  A.  H. 

The  Fruit  of  the  Cornus  paniculatum.  Guinnevere  Sheets 
(Chem.  News,  1911,  103,  172 — 173). — The  sugars  present  arelsevulose 
and  dextrose,  and  are  stated  to  constitute  78'98%  of  the  dried  fruit. 
Tartaric,  citric,  and  acetic  acids  were  found,  the  last  named  probably 
resulting  from  fermentation  ;  0-56%  of  nitrogen  was  present.  The 
oils  appear  to  be  palm  oil  and  cocoa-nut  oil.  Analysis  of  the  ash  is 
also  given.  E.  J.  R, 

So-called  "  Lichen  quercinus  viridis."  Emanuel  Senft  (Chem. 
Zentr.,  1911,  i,  506;  from  Pharm.  Post.,  1910,  43,  1017—1019).— 
The  drug  consists  mainly  of  the  lichen  Evernia  prunasti,  and 
contains  atranoric,  usnic,  and  evernic  acids.  The  last-mentioned  acid 
is  characteristic  of  the  lichen.  It  crystallises  in  lustrous,  colourless 
prisms,  m.  p.  164 — 170°,  dissolves  in  strong  sulphuric  acid  and  alkalis 
with  a  yellow  colour,  gives  a  red  coloration  with  ferric  chloride,  and 
when  boiled  with  barium  hydroxide,  is  decomposed  into  everninic  acid, 
CgHj^O^,  orcinol,  and  carbon  dioxide.  I'-  B« 
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Fresh  Gentian  Root,  and  a  Preparation  from  the  Same, 
"  Dialys6  Golaz."  James  Burmann  {Chem.  Zentr.,  1911,  i,  165—166; 
from  Schweiz.  Woch.  Chem.  Pharm.,  1910,48,  755— 758).— The  author 
gives  an  account  of  the  constituents  of  gentian  root,  and  describes  the 
preparation  and  properties  of  "  dialys^  Golaz."  The  latter  is  a  yellow, 
fluorescent  liquid,  obtained  by  dialysing  the  fresh,  crushed  root  with 
65%  alcohol  in  tbe  absence  of  air.  It  contains  the  glucosides, 
gentiopicrin  and  gentiamarin.  F.  B. 

Basic  Substances  in  Extract  of  Mushroom.  Feiedrich 
KuTSCHER  {Chem.  Zentr.,  1911,  i,  497;  from  Zentr.  Physiol.,  1910, 
24,  775 — 776). — The  aqueous  extract  of  mushrooms  contains  arginine, 
choline,  betaine,  and  a  substance,  CgH^gOoNg.  The  latter  compound, 
isolated  in  the  form  of  its  aurichloride,  gives  Pauly's  diazo-reaction, 
and  also  the  tryptophan  and  Millon's  reaction ;  it  appears  to  be  a 
trimethyl  derivative  of  histidine.  F.  B. 

Rhamnus  Oathartica  Bark.  Alexander  Tschirch  and  H. 
Bromberger  {Arch.  Pharm.,  1911,  249,  218 — 223.  Compare 
Binswanger,  Jahrh.  Fort.  Pharm.,  1848,  185,  470,  and  Tschirch  and 
Polacco,  Abstr.,  1900,  i,  681). — An  alcoholic  extract  of  the  bark  on 
standing  deposited  rJiamnosterol,  CjgHggOg,  m.  p.  83 — 85°,  which  was 
crystalline  and  colourless  and  gave  the  reactions  of  a  phytosterol. 

The  portion  of  the  extract  insoluble  in  water  contained  ( 1 )  emodin, 
identical  with  that  present  in  the  bark  of  Rhamnus  frangula ;  (2)  an 
isoemodin,  C^gHjoOg,  which  decomposed  above  305°,  crystallised  in 
long,  red  needles,  gave  a  bluish-violet  solution  with  alkali,  and 
furnished  an  acetyl  derivative,  m.  p.  233° ;  (3)  chrysophanol,  m.  p. 
196°,  identical  with  the  " chrysophanic  acid"  obtained  from  senna 
(Tschirch  and  Hiepe,  Abstr.,  1900,  i,  681);  (4)  rhamnofluorin, 
Cj^HjgOg,  which  decomposed  at  220°,  formed  ash-grey  crystals,  gave  a 
greenish-yellow,  fluorescent  solution  in  alcoholic  ammonia,  and  did  not 
reduce  Fehling's  solution,  and  (5)  fat. 

The  portion  of  the  extract  soluble  in  water  yielded  tannin,  dextrose, 
and  small  quantities  of  emodin  and  of  a  brown,  microcrystalline 
substance,  which  reduced  Fehling's  solution  in  the  cold  and  gave  a  deep 
brown  coloration  with  alkalis.  T.  A.  H. 

Some  Constituents  of  Extractum  Secalis  cornuti.  R.  Enge- 
LAND  and  Friedrich  Kutscher  {Chem.  Zentr.,  1910,  i,  1762;  from 
Zentr.  Physiol.,  1910,  24,  589 — 591). — When  oxidised  with  calcium 
permanganate,  agmatine,  the  base  contained  in  secale  extract,  gave 
guanidine,  guanidinobutyric  acid  and  succinic  acid. 

Uracil  occurs  in  the  bases  of  secale  extract,  which  are  not  pre- 
cipitated by  silver  nitrate  and  ammonia.  The  extract  also  contains 
succinic  acid,  lactic  acid,  and  a  substance  giving  Millon's  reaction. 

F.  B. 

Action  of  Ultra-violet  Light  on  the  Green  Husks  of  Vanilla. 
JeanPougnet  {Compt.rend.,  1911,  152,  1184 — 1186.  Compare  Abstr., 
1910,  ii,  993).— Heckel  (Abstr.,  1910,  ii,  63)  was  unable  to  detect  the 
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formation  of  vanillin  when  the  green  husks  were  treated  with  anaes- 
thetics, such  as  chloroform  and  ether.  On  exposure  to  ultra-violet 
light,  however,  the  odour  of  this  substance  became  perceptible,  the 
action  being  accelerated  by  immersing  the  pod  in  a  solution  of  man- 
ganous  chloride.  The  odour  is  more  rapidly  developed  in  mature 
plants  which  have  lost  their  green  colour.  W.  0.  W. 

Fruit  of  Viburnum  lentago.  C.  B.  Gillette  {Chem.  News, 
1911,  103,  205— 206).— On  extraction  with  alcohol  the  fruits  yielded 
56 — 57%  of  dry  matter,  and  on  subsequent  extraction  with  water 
2*0 — 2 "5%.  In  these  extracts  dextrose  and  Isevulose  were  detected. 
The  residue  on  extraction  with  ether  gave  4*25%  of  oil,  expressed  on 
the  original  fruits.  This  oil  was  amber-yellow  in  colour,  dried  on 
exposure  to  air  in  thin  films,  had  saponification  number  218,  and 
yielded  25%  of  unsaponifiable  matter.  The  whole  fruits  contained 
0"14%  nitrogen.  Malic  acid  and  tannin  were  detected.  A  detailed 
analysis  of  the  ash  showed  phosphoric  oxide,  potassium,  sodium,  and 
aluminium  as  the  predominant  constituents.  T.  A.  H. 

The  Chemistry  of  Barley  Glumes.  K.  Geys  (Zeitsch.  ges. 
Brauwesen,  1910,  33,  347 — 349). — The  aqueous  hydrochloric  acid 
extract  obtained  from  barley  glumes  yielded  a  substance  found  to  be 
identical  with  phytin ;  this  on  heating  at  140 — 150°  with  30% 
sulphuric  acid  under  pressure  was  hydrolysed  according  to  the 
equation  :  3O2H8O9P2  -f-  SHgO  =  6  H3PO4  -t-  G^R^^Oq,  yielding  inositol 
(m.  p.  208°)  and  phosphoric  acid;  whilst  the  ash  contained  P=17*7%, 
Ca  20-5%,  and  Mg  2-3%. 

The  work  of  Posternak  (Abstr.,  1903,  ii,  679,  680)  and  of  Neuberg 
and  Brahn  (Abstr.,  1907,  i,  1097  ;  1908,  i,  394)  is  discussed. 

F.  M.  G.  M. 

Chemistry  and  Analysis  of  Wines  :  A  Criticism  of  Methods 
and  Interpretation  of  Results.  C.  von  der  Heide  and  W.  I. 
Baragiola  {Landw.  Jahrh.,  1910,  39,  1021 — 1081). — A  comprehensive 
physical  and  chemical  study  of  various  wines  of  Moselle  type.  The 
vintages  of  various  soils  are  compared,  and  the  possible  influence  of 
the  latter  on  the  products  discussed.  The  organic  and  inorganic  con- 
stituents, densities,  total  acidity,  and  ratio  of  acids  to  bases  were 
estimated,  and  the  probable  form  of  existence  of  each  in  the  living  plant 
studied  from  a  chemical  and  physical  point  of  view.        F.  M.  G.  M. 

How  Lead  Arsenate  is  Eliminated  at  Vintage.  L.  Moeeau 
and  E.  Yinet  {Compt.  rend.,  1911,  152, 1057—1060.  Compare  Abstr., 
1910,  ii,  443). — An  account  of  further  experiments  in  support  of  the 
observations  recorded  previously.  In  consequence  of  the  large  amount 
of  lead  and  arsenic  removed  with  the  skins  and  sediment,  wine  from 
grapes  treated  with  lead  arsenate  contains  a  proportion  of  this  substance 
comparable  with  that  existing  naturally  in  the  untreated  product. 

W.  0.  W. 

[Colloids  in  Relation  to  Agriculture.]     E.  Ramann  (KoU-Chem. 
Beihefte,  1911,  2,  285 — 303). — An  account  is  given  of  the  connexion 
VOL.  C.  ii.  36 
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between  surface  energy  and  th^  colloidal  state,  and  of  the  application 
of  the  principles  of  colloidal  chemistry  to  the  changes  which  take 
place  in  the  soil  in  relation  to  plant  growth.  H.  M.  D. 

Biological-Chemical  Processes  in  Soils.  Contribution  to  the 
Nitrogen  Question.  W.  Mooser  (Landw.  Versuchs-Stat,  1911,  75, 
53 — 106). — From  the  results  of  experiments  on  nitrification  and  on 
the  losses  of  ammonia  in  soils  containing  various  amounts  of  calcium 
carbonate  to  which  an  ammonium  salt  has  been  added,  the  conclusion 
is  drawn  that  nitrification  cannot  always  be  due  to  the  action  of 
nitrifying  organisms  alone ;  the  amount  of  free  ammonia  liberated  in 
very  calcareous  soils  would,  it  is  considered,  render  bacteriological 
nitrification  impossible. 

According  to  Liechti  and  Mooser  {Landw.  Jahrh.  Schweiz.,  1906,  1), 
very  large  amounts  of  aromatic  compounds  are  applied  to  the  land  in 
liquid  manure,  the  amounts  of  benzoic  acid  being  at  least  400 — 500 
kilos,  per  hectare,  and  of  phenols,  34 — 83  kilos. 

Experiments  on  the  disappearance  of  jo-cresol  added  to  soils  indicate 
that  it  is  due  to  the  chemical  action  of  some  soil  constituent,  possibly 
a  protein  in  the  colloidal  state.  In  any  case  no  deterioration  of  soil 
fertility  is  to  be  feared  as  the  result  of  applying  substances,  such  as 
"  carbolineum,"  containing  cresol.  N.  H.  J.  M. 

Effect  of  Previous  Heating  of  Soil  on  the  Growth  of  Plants 
and  the  Germination  of  Seeds.  F.  Fletcher  {Cairo  Sclent.  J., 
1910,  4,  Reprint,  6  pp.). — Pot  experiments  with  maize  grown  in  soil 
yielded  0  to  314  mg.  of  fresh  produce  (mean  145 '5  mg.).  The  same 
soil  when  previously  heated  at  95°  gave  36  to  353  (mean  151  "7)  mg. 
of  fresh  substance,  whilst  after  heating  at  170°,  the  soil  yielded  835 
to  1470  (mean  1056)  mg.  of  fresh  substance.  The  higher  results 
obtained  with  soil  previously  heated  is  attributed  to  toxic  plant  excreta 
being  rendered  insoluble,  and  consequently  innocuous.  It  is  suggested 
that  the  toxic  substance  may  be  an  alkaloid  dihydroxystearate 
(compare  Schreiner  and  Shorey,  this  vol.,  ii,  147). 

Germination  experiments  are  described  in  which  lupins  (5),  Tripolium, 
(berseem),  and  Sesamum  seeds  (30  each)  were  sown  in  soil  which  had 
been  heated  at  about  185°,  and  in  soil  which  had  not  been  heated. 
All  the  lupins  and  most  of  the  other  seeds  failed  to  germinate  in  the 
heated  soil,  whilst  all  the  lupins  and  Sesamum  seeds  germinated  in  soil 
which  had  not  been  heated. 

Lupin  seeds  which  were  placed  in  extracts  of  the  two  soils  showed  a 
a  much  higher  rate  of  imbibition  in  extracts  of  soil  which  had  not  been 
heated  than  in  extracts  of  the  heated  soil. 

The  conclusion  is  drawn  that  the  retarded  germination  is  due  to  a 
decrease  of  imbibition,  which  is  attributed  to  the  production  of  soluble 
organic  substances  and,  consequently,  increased  osmotic  activity 
(compare  Pickering,  J.  Agric.  Sci.,  1908,  2,  411).  N.  H.  J.  M. 

[Composition  of  Rain-water :  British  Guiana.]  John  B.  Harrison 
{Brit.  Guiana  Dej)t.  Sci.  Agric.  Rep.  for  1909-10,  15 — 18.  Compare 
ibid.,  Eeps.  for  1890-1904;  Hall  and  Bovell,  Abstr.,  1910,  ii,  994; 
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Aufray,  this  vol.,  ii,  224). — The  amounts  of  nitrogen  as  ammonia  and 
nitrates  and  of  chlorine  have  been  estimated  in  monthly  samples  of 
rain-water  collected  at  Georgetown  since  1890.  The  average  yearly 
results  since  1904,  and  the  avei'age  for  the  twenty  years,  are  as 
follows  : 


Rainfall, 

Per  million. 

Per  acre  (lb.). 

N.  as 

N.  as 

"* 

N.  as 

N.  as 

Total 

'' 

inches. 

ammonia 

nitrates. 

Chlorine. 

ammonia. 

nitrate?. 

nitrogen. 

Chlorine 

1904. 

.   84-98 

0-045 

0  020 

7-02 

1-93 

0-84 

2-77 

132-5 

1905. 

.  75-66 

0-020 

0-074 

6-58 

1-00 

3-77 

4-77 

no-7 

1906. 

.101-25 

0-007 

0-050 

7-18 

0-34 

2-50 

2-84 

161-5 

1907. 

.117-65 

0-011 

0  028 

6-05 

0-64 

1-62 

2-26 

158-2 

1908. 

.  88-72 

0-015 

0-022 

7-96 

0-66 

0-96 

1-62 

157-0 

1909. 

.105-76 

0-015 

0-070 

6-35 

0-78 

3-60 

4-38 

149-2 

-1909. 

.  99-27 

0-018 

0-034 

5-16 

1-01 

1-89 

2-90 

129-2 

Of   the   total    nitrogen  (average    of   twenty   years)    34*8%    was   in 
the  form  of  ammonia,  and  65*2%  as  nitrates.  N.  H.  J.  M. 
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A  New  Arrangement  for  the  Correct  Reading  of  Burettes. 
GusTAV  GoETZE  {Zeitsch.  anal.  Chem.,  1911,50,  373). — A  suitable  tube 
is  taken  about  4  cm,  long,  and  in  the  centre  is  etched,  by  means  of 
hydrofluoric  acid,  a  complete  ring,  such  as  is  found  on  the  necks  of 
measuring  flasks  or  the  stems  of  pipettes.  The  tube  is  just  wide 
enough  to  readily  slide  over  the  burette  when  moved  up  and  down  by 
means  of  the  fingers  and  thumb.  The  mark  is  then  placed  against  the 
lower  point  of  the  meniscus,  and  an  accurate  reading  of  the  burette 
scale  is  thus  ensured  ;  in  the  case  of 
dark-coloured  liquids,  the  top  of  the 
meniscus  is  observed.  The  two  ends 
of  the  tube  may  be  also  inserted  in 
suitable  metallic  rings  which  are  fitted 
with  two  small  springs ;  these  press 
against  the  burette  tube,  and  hold  the 
little  tube  steadily  at  any  desired 
point.  L.  DE  K. 


Simplified  Gravimetric  Analysis. 
M.  H.  Palomaa  {Chem.  Zentr., 
1910,  ii,  1775—1776  ;'  from  Annalen 
Finn.  Akad.  Wiss.,  A  2.  No.  5). — A 
large  number  of  more  or  less  serious 
sources  of  error  in  ordinary  analysis 
may  be  avoided  by  using  an  apparatus 

described  by  the  author.    The  operations,  such  as  precipitation,  decanta- 
tion,  filtration,  washing,  heating,  and  weighing,  are  all  conducted  in  a 
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single  apparatus.  Tho  course  of  the  washing  is  controlled  by  determina- 
tion of  the  physical  constants  of  the  washing  liquid.  The  reagents  are 
dissolved  just  before  they  are  wanted.  The  flask  A,  of  Jena  glass, 
carries  a  side-tube,  to  which  at  jB  a  perforated,  round  platinum  disc 
has  been  sealed,  which  serves  as  filter  bottom,  and  is  covered  by 
means  of  a  small  pipette  with  pulped  asbestos.  After  the  substance 
to  be  analysed  has  been  placed  in  the  weighed  flask  and  the  precipita- 
tion carried  out  as  usual,  the  filtration  is  carried  out  by  inclining  the 
flask  and  by  suction.  As  will  be  seen  from  the  figure,  both  flask  and 
the  vessel  intended  for  receiving  the  filtrate  are  fixed  on  a  common, 
movable  arm.  L.  dk  K. 

Estimation  of  Dissolved  Oxygen.  Ludwig  W.  Winkler  {Zeitsch. 
angew.  Chem.,  1911,  24,  831—832). — A  2^-sodium  chloride  solution, 
saturated  with  air,  may  be  used  as  a  standard  in  the  process  described 
previously  by  the  author  (this  vol.,  ii,  329) ;  1000  c.c.  of  this  solution, 
at  0°  and  760  mm.  pressure,  contain  4*69  c.c.  of  dissolved  oxygen  ;  at 
5°  4-24  c.c. ;  at  10°,  3-85  c.c. ;  at  15°,  3-51  c.c.  ;  at  20°,  3-23  c.c. ;  at 
25°,  3-00  c.c.  ;  and  at  30°,  2-83  c.c.  W.  P.  S. 

Method  for  Measuring  the  Degree  of  Vitiation  of  a  Con- 
fined Atmosphere.  H.  Henriet  and  M.  Bouyssy  {Compt.  rend., 
1911,  152,  1180 — 1181). — By  a  method  based  on  titration  of  con- 
densed water  with  potassium  permanganate,  the  author  has  only 
been  able  to  detect  the  presence  of  reducing  substances  corresponding 
with  1  mg.  of  oxygen  absorbed  in  the  air  of  a  park,  and  of  21  mg. 
per  100  cu.  metres  in  that  of  a  workroom  containing  twenty 
occupants.  In  the  latter  case  the  volume  of  the  room  was  104  cu. 
metres,  and  the  windows  were  kept  closed  for  twenty-four  hours. 

w.  o.  w. 

The  Estimation  of  Halogens  According  to  the  Method 
of  Baubigny  and  Chavanne.  Hermann  Emde  (Chem.  Zeit.,  1911, 
35,  450 — 452). — The  author  has  subjected  the  method  of  Baubigny 
and  Chavanne  for  the  estimation  of  halogens  in  organic  compounds 
(compare  Abstr.,  1903,  ii,  510;  1904,  ii,  203;  1908,  ii,  530)  to  a 
thorough  test,  and  recommends  it  strongly  in  preference  to  the  Carius 
method.  In  many  cases  in  which  the  Carius  method  is  unsatisfactory, 
it  readily  gives  good  results  in  a  short  time,  as,  for  example,  in  the 
determination  of  iodine  in  iodoglidin. 

The  author  recommends  that  in  the  determination  of  chlorine  and 
bromine  in  the  same  compound,  they  should  first  be  weighed  together 
as  the  silver  salts,  and  then  the  silver  bromide  transformed  into 
silver  chloride  by  means  of  chlorine,  and  the  total  chloride  weighed. 

T.  S.  P. 

Estimation  of  Very  Small  Amounts  of  Bromine  in  Presence 
of  Chlorides  and  Iodides.  Henri  Baubigny  {Bull.  Soc.  chim., 
1911,  [iv],  9,  352 — 354). — In  connexion  with  Clausmann's  statement 
(this  vol.,  ii,  329)  that  it  is  impossible  to  estimate  satisfactorily 
bromine  in  presence  of  large  quantities  of  chlorides,  the  author  recalls 
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the  process  previously  described,  which  is  sufficiently  accurate  for  the 
purpose  (Abstr.,  1897,  ii,  385  ;  1903,  ii,  510).  W.  0.  W. 

Presence  of  Bromine  in  Human  Organs.  A.  Labat  (.Bull. 
Soc.  chim.,  1911,  [iv],  9,  393 — 398). — After  critisising  adversely  the 
methods  of  other  investigators  for  the  detection  and  estimation  of 
small  quantities  of  bromine  in  presence  of  iodine,  a  modification  of 
Baubigny  and  Rivals'  method  is  described.  To  5-10  c.c.  of  an  aqueous 
solution  of  the  halogen  is  added  O'l  c.c.  of  an  alcoholic  fluorescein 
solution  (0"25%)  and  five  drops  of  ammonia.  With  0*03  mg.  of 
bromine,  a  red  coloration  is  developed,  whilst  with  twice  this  amount 
the  solution  shows  the  characteristic  absorption  spectrum  of  eosin. 
This  is  distinguished  from  the  fluorescein  and  iodofluorescein  spectra 
by  the  displacement  of  the  band  between  the  green  and  blue  towards 
the  right  and  the  appearance  of  a  very  narrow  band  in  its  place. 

In  the  case  of  animal  organs,  the  material  is  calcined  with  one-fifth 
its  weight  of  magnesium  oxide,  extracted  with  water,  and  the  solution 
distilled  with  ferric  alum  ;  iodine  is  estimated  in  the  distillate.  The 
residue  is  filtered,  treated  with  potassium  chromate  and  sulphuric 
acid,  and  distilled  in  a  current  of  air,  the  vapours  being  condensed  in 
a  fluorescein  solution  which  is  examined  as  above  for  bromine. 

This  method  has  shown  the  presence  of  bromine  in  the  human 
thyroid  gland.  W.  0.  W. 

Estimation  of  Sulphur  by  the  Carius  Method.  Giuseppe 
Anelh  {Gazzetta,  1911,  41,  i,  334 — 341). — The  various  methods  for 
estimating  sulphur  in  the  crude  products  containing  bitumen  consist 
in  oxidising  the  sulphur  to  sulphuric  acid,  the  bitumen  being  estimated 
by  difference. 

The  author  has  investigated  the  method  in  which  the  oxidation  is 
effected  by  means  of  fuming  nitric  acid  in  sealed  tubes,  and  finds  that 
this  procedure  always  gives  results  in  excess  of  the  theoretical  values, 
the  divergence  varying  with  the  nature  of  the  glass  of  the  sealed  tube, 
and  amounting,  in  some  cases,  to  6%.  These  high  results  are  found 
to  be  due  to  the  attack  of  the  glass  by  the  sulphuric  acid  formed,  but 
no  satisfactory  correction  could  be  applied  for  the  silicic  acid  dissolved. 
When  an  organic  compound  containing  a  limited  proportion  of  sulphur 
is  being  analysed,  the  error  produced  in  the  above  manner  is  negligible, 
although  somewhat  high  values  are  usually  obtained.  With  sulphur 
itself  or  with  compounds  containing  much  sulphur,  barium  nitrate  in 
slight  excess  over  the  theoretical  amount  must  be  introduced  into  the 
Carius  tube  with  the  nitric  acid  (compare  Rupp,  Abstr.,  1908,  ii,  982). 

T.  H.  P. 

Estimation  of  the  Proportion  of  Sublimed  Sulphur  in  a 
Mixture  of  Different  Sulphurs.  Taurel  and  Griffet  (Compt. 
rend.,  1911,  152,  1182 — 1183). — Sublimed  sulphur  consists  of  micro- 
scopic globules  of  crystallised  sulphur  enclosed  in  pellicles  of  the 
amorphous  form  insoluble  in  carbon  disulphide.  This  solvent, 
however,  is  able  to  penetrate  the  outer  layers  and  remove  the  interior 
without  altering  the  size  or  shape  of  the  globule.     The  proportion  by 
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volume  of  sublimed  sulphur  in  mixtures  may  be  determined  by  shaking 
equal  weights  of  the  material  with  petroleum  and  carbon  disulphide 
respectively,  and  observing  the  volume  occupied  by  the  deposits  after 
ten  minutes'  centrifugation  in  graduated  tubes,  W,  O.  W. 

A  Rapid  Method  for  the  Estimation  of  Sulphur  in  Coal  Gas, 
or  of  Ammonium  Sulphate.  Herbert  Blair  (J.  Soc.  Chem.  Ind., 
1911,  30,  397 — 398). — Ammonia  can  be  determined  with  rapidity  and 
accuracy  by  making  use  of  Malfatti's  reaction,  the  formation  of  hexa- 
methylenetetramine  and  liberation  of  acid  by  treating  a  solution  of  an 
ammonium  compound  with  formaldehyde.  The  reaction  proceeds 
quantitatively  according  to  the  reaction  iNH^Cl  +  GCHgO  =  C^Hj2^4  + 
4HCI  +  6H2O,  and  the  acid  liberated  can  be  titrated  with  standard 
alkali,  using  phenolphthalein  as  indicator. 

For  the  estimation  of  sulphur  in  coal  gas,  the  liquor  obtained  in 
the  "  Referee's  test  "  is  made  up  to  500  c.c,  and  50  c.c.  boiled  for  two  or 
three  minutes  to  remove  carbon  dioxide.  To  the  hot  solution,  10  c.c. 
of  a  neutral  30%  solution  of  formaldehyde  are  added,  and  the  solution 
at  once  titrated  with  iVyiO-potassium  hydroxide  solution.  As  the 
volume  of  potassium  hydroxide  solution  used  is  considerable,  the 
method  can  be  utilised  for  the  determination  of  sulphur  in  a  small 
volume  (1  or  2  cu.  ft.)  of  gas,  and  the  whole  operation  can  be  completed 
in  an  hour. 

In  the  determination  of  ammonium  sulphate,  the  sample  is  dissolved 
in  water,  and,  as  it  is  always  acid,  the  solution  neutralised  with 
potassium  hydroxide.  An  aliquot  portion  is  then  boiled  for  a  few 
minutes,  10  c.c.  of  neutral  formaldehyde  solution  added,  and  the 
liquid  allowed  to  boil  for  a  few  seconds.  Ic  is  then  titrated  with  the 
standard  potassium  hydroxide.  T.  S.  P. 

Exact  Estimation  of  Nitrogen  in  Certain  Organic  Com- 
pounds. Rudolf  Fabinyi  (Jth  Intern.  Congr.  Appl.  Chem.,  1909, 
Sect.  IV  AI,  171 — 173). — Asaraldoxime  hydrochloride  is  oxidised 
quantitatively  by  ferric  chloride,  yielding  nitrous  oxide  : 

2CHR:N0H  +  4FeCl3  +  2H2O  = 

2CHR:0  +  4FeCl2  +  4HC1  +  N2O  +  H2O. 
It  is  found  that  this  reaction  is  a  general  one  for  aldoximes  and 
ketoximes.  Instead  of  measuring  the  nitrous  oxide  evolved,  it  is 
advisable  to  use  a  volumetric  method.  0*2 — 0*4  Gram  of  the  oxime 
is  oxidised  with  an  excess  of  a  10 — 12%  solution  of  ferric  chloride,  the 
concentration  of  which  has  been  determined  iodometrically.  The 
oxidation  is  carried  out  in  hot,  slightly  acid  solution,  the  gas  evolved 
escaping  through  a  tube  which  dips  into  hot  water.  When  oxidation 
is  complete,  the  flask  is  allowed  to  cool,  water  being  drawn  back  into 
it.  The  separated  aldehyde  is  removed  by  filtration  after  diluting  to 
a  known  volume,  and  a  definite  fraction  of  the  filtrate  is  taken,  mixed 
with  potassium  iodide  solution,  and  titrated  with  thiosulphate.  The 
nitrogen  estimation  is  correct  to  0-05%.  C.  H.  D. 

Easy  Method  for  Detecting  Nitrites.  Abistide  DANi  {Bull. 
Soc.  chim.y   1911,   [iv],  9,   354 — 355). — A  solution   containing   0*02 
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gram  of  synthetic  indole  in  150  c.c.  of  95%  alcohol  forms  a  sensitive 
reagent  for  the  estimation  of  nitrites.  The  liquid  to  be  examined  is 
treated  with  2 — 5  c.c.  of  this  solution ;  on  the  addition  of  sulphuric 
acid  a  red  coloration  rapidly  appears.  The  reaction  is  sensitive  to  the 
extent  of  1  in  2,500,000,  and  may  be  used  in  water  analysis  when 
other  methods  give  doubtful  results.  W.  0.  W. 

Estimation  of  Nitrites.  Erwin  Rupp  and  Franz  Lehmann 
{Arch.  Pharm.,  1911,  249,  214 — 217). — The  process  depends  on  the 
oxidation  of  the  nitrite  by  freshly  liberated  bromine,  and  the 
estimation  of  the  excess  of  bromine  by  the  addition  of  an  iodide 
and  titration  of  the  iodine  liberated. 

Sodium  nitrite  (25  grams)  is  dissolved  in  water,  the  solution  made 
up  to  500  c.c,  and  10  c.c.  of  this  placed  in  a  250  c.c.  stoppered  bottle. 
To  this,  50  c.c.  of  a  solution  containing  0'8351  gram  of  potassium 
bromate  and  3  grams  of  potassium  bromide  per  litre  are  added,  and  the 
mixture,  after  addition  of  10  c.c.  of  dilute  sulphuric  acid,  is  shaken 
and  left  in  the  dark  for  thirty  minutes.  Potassium  iodide  (0"5  gram) 
is  then  added,  and  after  two  minutes  the  liberated  iodine  is  titrated  by 
iV^/10-sodium  thiosulphate  solution.  T.  A.  H. 

Simple  Method  for  the  Estimation  of  Phosphorus  in 
Phosphorised  Oils.  Otto  Frey  {Chem.  Zentr.,  1911,  i,  425 — 426  ; 
from  Pharm.  Post,  969 — 970). — A  quantity  of  the  sample  equivalent 
to  about  O'Ol  gram  of  phosphorus  is  placed  in  a  300  c.c.  porcelain 
dish,  and  fifteen  drops  of  fuming  nitric  acid  are  added,  one  drop  at  a 
time.  When  the  action  is  over,  15 — 20  c.c.  of  the  same  acid  are  added 
at  once,  and  the  liquid  is  heated  on  the  water-bath  until  no  more  red 
fumes  are  evolved.  After  adding  50  c.c.  of  water  and  again  warming 
and  adding  a  little  wax  or  paraffin,  the  liquid  is  allowed  to  cool  and 
filtered. 

The  solution  is  then  made  up  to  a  definite  volume,  and  in  an  aliquot 
part  of  this  the  phosphoric  acid  is  determined  by  the  volumetric 
molybdate  method  (dissolving  the  yellow  precipitate  in  standard 
alkali,  boiling  off  the  ammonia,  and  titrating  the  excess  of  alkali  with 
standard  acid).  L.  de  K. 

Estimation  of  Phosphorus  in  Milk.  Emile  Fleurent  and 
LuciEN  Levi  (Compt.  rend.,  1911,  152,  1015.  Compare  this  vol.,  ii, 
445). — Although,  as  pointed  out  by  Bordas  and  Touplain  (this  vol.,  ii, 
438)  and  confirmed  by  the  present  authors,  the  total  loss  of  phosphorus 
during  the  calcination  of  milk  ash  is  inconsiderable,  yet  if  calculated 
as  a  percentage  of  the  amount  in  organic  combination,  it  is  found  to 
form  21*3%  of  this  portion  of  the  phosphorus.  W.  O.  W. 

Estimation  of  Phosphorus  in  Milk.  Fr^d.  Bordas  and  F. 
Touplain  (Compt.  rend.,  1911,  152,  1127 — 1128.  Compare  this  vol., 
ii,  438). — A  reply  to  Fleurent  and  Levi  (preceding  abstract). 

W.  0.  w. 

Colorimetric  Method  for  the  Estimation  of  Phosphoric 
Acid.  Napoleone  Passerini  (Gazzetta,  1911,  41,  i,  182 — 186). — 
The  estimation  of  phosphoric  acid  in  soils  by  means  of  the  brown 
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coloration  which  potassium  ferrocyanide  produces  with  a  solution  of  a 
molybdate  or  phosphomolybdate  (comDare  Pagnoul,  Methode  pour 
V Analyse  de  la  terre  arable,  Paris,  1903,  44)  presents  the  disadvantage 
that  the  coloration  obtained  is  unstable  and  rapidly  changes  its  tone. 

The  method  devised  by  the  author  makes  use  of  the  colour  formed 
by  molybdic  acid  with  gallic  acid,  this  colour  being  extremely  stable 
and  varying  from  yellow  to  orange  to  red  according  to  the  proportion 
of  molybdic  acid  present ;  the  yellow  or  but  faintly  orange  tint  is  the 
most  suitable  to  employ. 

Ten  grams  of  the  air-dried,  powdered  rock  or  soil,  placed  in  a  flask 
of  about  200  c.c.  capacity,  are  moistened  with  water  and  boiled  for  an 
hour  on  the  sand-bath  with  30-40  grams  of  concentrated  nitric  acid, 
the  larger  amount  being  used  for  soils  rich  in  lime.  The  liquid  is 
allowed  to  settle  for  a  few  moments,  and  the  turbid  liquid  introduced 
into  a  250  c.c.  graduated  flask;  the  residue  is  washed  repeatedly  with 
small  amounts  of  water,  the  whole  of  the  liquid  being  finally  made  up 
to  250  c.c.  Fifty  c.c.  of  the  filtered  solution  are  evaporated  to  dryness, 
and  the  residue  heated  for  an  hour  on  the  water-bath  and  extracted 
with  nitric  acid  and  boiling  water,  the  volume  being  made  up  to  50  c.c. 
Twenty-five  c.c.  of  this  solution,  after  filtration,  are  treated  with 
2  c.c.  75%  ammonium  nitrate  solution  and  25  c.c.  of  molybdate 
reagent,  and  left  for  twenty-four  hours.  The  precipitate,  after  washing 
with  1%  nitric  acid  solution  until  the  washings  give  no  yellow 
coloration  with  gallic  acid,  is  dissolved  in  the  least  possible  quantity  of 
ammonia  solution  (1  :  4),  the  solution  being  diluted  to  about  100  c.c, 
boiled  as  long  as  ammonia  is  evolved,  cooled,  made  up  to  100  c.c,  and 
used  for  the  colorimetric  estimation. 

The  standard  phosphate  solution  contains  0*01  grams  P2O5  per  litre 
and  may  be  prepared  by  precipitating  10  c.c.  of  a  solution  containing 
1"9153  grams  CaHPO^  per  litre  with  2  c.c.  75%  ammonium  nitrate 
solution  and  25  c.c.  of  molybdate  reagent,  and  proceeding  as  above,  the 
volume  being  made  up  to  1  litre  after  dissolving  the  precipitate  in 
ammonia.  This  solution  remains  unchanged  for  a  very  long  time,  and, 
before  it  is  used,  a  definite  volume  is  boiled  to  expel  most  of  the 
ammonia  and  made  up  to  volume  again.  1 — 2  c.c.  of  this  solution  are 
stirred  into  a  mixture  of  15  c.c  of  water  and  2  c.c.  of  cold  saturated 
gallic  acid  solution,  the  colour  being  matched  by  running  into  15  c.c. 
of  water  and  2  c.c.  of  gallic  acid  solution  the  liquid  to  be  tested.  The 
gallic  acid  solution  keeps  for  some  days,  if  prepared  with  sterile  water. 

T.  H.  P. 

Estimation  of  Phosphoric  Acid  as  Magnesium  Ammonium 
Phosphate.  Gunner  Jorgensen  {Zeitsch.  anal.  Chem.,  1911,  60, 
337_343.  Compare  ibid.,  1906,  45,  287,  306).-— A  reply  to  Bube 
(Abslr.,  1910,  ii,  804).  The  author  upholds  his  own  theories  as  to 
the  formation  of  true  magnesium  ammonium  phosphate.      L.  de  K. 

Refraotrometric  Estimation  of  Phosphates  in  Urine.  J. 
Amann  {Chem.  Zentr.,  1911,  i,  354;  from  Schweiz.  Woch.  Chem. 
Pharm.,  43,  766 — 768). — Fifty  c.c.  of  the  urine  are  precipitated  with 
20  C.C.  of  magnesium  mixture,  and  after  fifteen  minutes  the  precipitate 
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is  washed  as  usual  and  finally  with  a  little  alcohol.  After  removing 
the  adhering  liquid  by  centrifugal  action,  the  precipitate  is  dried  for 
fifteen  to  twenty  minutes  at  110°,  and  then  placed  with  the  filter  in  a 
beaker  containing  10  c.c.  of  5%  sulphuric  acid.  The  solution  is 
examined  in  the  Zeiss  immersion  refractometer,  and  also  the  acid 
itself.  The  difference  in  the  observations  represent  the  phosphoric 
oxide,  reference  being  made  to  a  table  constructed  by  the  author. 
If  the  amount  of  phosphoric  oxide  does  not  exceed  4  grams  per  litre, 
a  5%  solution  of  citric  acid  may  be  substituted  for  the  sulphuric  acid. 

L.  DE  K. 

The  Behaviour  of  Uranyl  Salts  of  Dibasic  Phosphoric 
Acids  with  Indicators.  Emil  Starkenstein  {Biochetn.  Zeitsch., 
1911,  32,  235 — 242). — Orthophosphoric  acid  gives  the  same  titration 
value  with  uranyl  acetate  when  either  cochineal  or  potassium  ferro- 
cyanide  is  employed  as  indicator.  On  the  other  hand,  glycero- 
phosphoric  acid  forms  a  soluble  uranyl  salt,  and  can  be  titrated  with 
uranyl  acetate  with  cochineal  as  indicator,  but  not  with  potassium 
ferrocyanide,  since  in  this  case  the  colour  change,  corresponding  with 
the  formation  of  insoluble  uranyl  ferrocyanide,  takes  place  at  once. 
The  two  hydrogen  valencies  replaceable  by  the  uranyl  group  thus 
correspond  in  the  case  of  glycerophosphoric  acid  with  a  weaker  acid 
than  in  that  of  orthophosphoric  acid. 

Pyrophosphoric  and  inositolphosphoric  acids  behave  to  uranyl 
acetate  in  the  presence  of  cochineal  exactly  like  orthophosphoric  acid, 
but  in  presence  of  potassium  ferrocyanide  give  only  half  the  titration 
value.  In  these  acids,  therefore,  two  of  the  four  replaceable  hydrogen 
valencies  correspond  in  strength  with  those  in  orthophosphoric  acid, 
and  form  an  insoluble  uranyl  salt,  whilst  the  other  two  are  similar 
to  those  in  glycerophosphoric  acid,  and  cannot  be  titrated  in  presence 
of  potassium  ferrocyanide. 

Metaphosphoric  acid  forms  a  soluble  uranyl  salt  containing  two 
molecules  of  the  acid,  and  thus  the  titration  value  in  presence  of 
cochineal  is  only  half  that  of  orthophosphoric  acid,  whilst  it  cannot  be 
titrated  in  presence  of  potassium  ferrocyanide.  W.  J.  Y. 

Reaction  of  Pyrophosphates  with  Luteocobaltic  Chloride. 
M.  Sese  {Anal.  Fis.  Quim.,  1911,  9,  82— 84).— The  precipitate  yielded 
by  pyrophosphates  with  luteocobaltic  chloride  has  the  form  of  lustrous, 
silky  plates,  that  given  by  metaphosphates  being  pulverulent,  and  less 
deeply  red-coloured. 

The  metaphosphate  precipitate  is  soluble  in  hydrochloric  acid,  and 
insoluble  in  acetic,  the  reverse  obtaining  in  the  case  of  the  pyro- 
compound.  G.  D,  L. 

Estimation  of  Arsenic  in  Urine  after  the  Administration  of 
Salvarsan.  Alfred  Heiduscka  and  Theodor  Biechy  (Apoth.  Zeit., 
1911,  No.  15,  Reprint  3  pp.). — Five  hundred  c.c.  of  the  urine  are 
mixed  with  12^  c.c.  of  crystallised  aluminium  sulphate  solution,  and 
dilute  ammonia  is  added  to  strongly  alkaline  reaction.  After  boiling 
for  half-an-hour,  the  supernatant  liquid  is  drawn  off,  and  again  treated 
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with  aluminium  sulphate  and  ammonia.  If  much  arsenic  is  suspected, 
a  third  treatment  may  be  advisable.  The  two  precipitates,  which 
contain  all  the  arsenic,  are  drained,  and  then  distilled  with  50  c.c.  of 
36%  hydrochloric  acid  with  addition  of  5  grams  of  ferrous  sulphate. 

The  apparatus  consists  of  a  300  c.c.  Schott's  distilling  flask  placed 
slanting,  and  the  acid  vapours  are  passed  through  a  conical  flask 
containing  100  c.c.  of  water  and  25  grams  of  potassium  hydroxide  : 
the  flask  is  fitted  with  a  two-bulb  funnel  tube,  containing  dilute 
potassium  hydroxide  solution,  thus  acting  as  a  seal.  After  distilling 
three-fourths  of  the  acid,  the  alkaline  liquid  is  completely  neutralised 
with  hydrochloric  acid,  and  the  arsenic  is  titrated  iodometrically  as 
usual. 

The  distillation  process  may  be  applied  to  "Salvarsan"  without  any 
previous  treatment,  but  only  very  small  quantities  (6 — 30  mg.)  should 
be  used.  L.  de  K. 

Uniform  Method  for  the  Estimation  of  Carbon  in  all  Iron 
Alloys.  A.  Stadeler  {Metallurgie,  1911,  8,  268— 270).— The  total 
carbon  in  iron  alloys  which  are-  insoluble  in  acids  may  be  esti- 
mated by  the  method  due  to  Wiist,  of  fusing  with  antimony  and  tin  in 
a  stream  of  oxygen.  1'5 — 2*5  Grams  of  a  mixture  of  3  parts  of 
antimony  and  1  part  of  tin  are  mixed  with  0'3  to  0  5  gram  of  the  alloy, 
and  placed  in  a  large  porcelain  boat  in  a  Jena  glass  tube.  The  tem- 
perature should  reach  900",  as  the  results  obtained  at  800°,  although 
concordant,  are  uniformly  low,  except  in  the  case  of  spiegeleisen,  which 
gives  satisfactory  results  at  the  lower  temperature.  The  method  is 
particularly  suitable  for  alloys  which  are  not  attacked  by  chromic  acid 
mixture,  and  for  which  the  only  available  method  has  been  hitherto 
that  of  attack  by  chlorine.  Brittle  ferro-alloys  should  be  finely  powdered, 
but  special  steels  may  be  used  as  fine  drillings.  C.  H.  D. 

A  Wet-method  for  the  Estimation  of  Carbon  in  Organic 
Substances.  Franz  Tangl  and  Georg  von  Kereszty  {Biochem. 
Zeitsch.,  1911,  32,  266 — 273). — A  description  is  given  of  the 
apparatus  and  the  method  of  procedure  employed  by  the  authors  for 
the  estimation  of  carbon  in  animal  and  vegetable  products,  by  a  slight 
modification  of  the  method  of  Messinger  (Abstr.,  1890,  1467). 
The  method  consists  essentially  in  adding  sulphuric  acid,  drop  by  drop, 
to  a  mixture  of  potassium  dichromate  and  the  substance  or  liquid  to 
be  analysed  contained  in  a  special  flask.  The  gases  evolved  are 
carried,  by  means  of  a  current  of  dry  air  freed  from  carbon  dioxide, 
first  through  a  combustion  tube  containing  hot  copper  oxide,  and  then 
over  hot  lead  dioxide  to  remove  halogens;  the  carbon  dioxide  is 
finally  absorbed  in  a  solution  of  baryta,  and  estimated  by  titration. 

The  method  gives  good  results.  W.  J.  Y. 

Estimation  of  Silicon  in  Vanadium  and  Molybdenum  and  in 
their  Iron  Alloys.  Woldemar  Trautmann  {Zeitsch.  angew.  Chem., 
1911,  24,635 — 636). — In  the  case  of  vanadium,  the  sample  is  dissolved 
in  concentrated  hydrochloric  acid,  and  the  solution,  after  dilution,  is 
decanted  through  a  filter.     The  insoluble  residue  of  silica  is  washed 
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twice  with  water,  then  with  10%  hydrochloric  acid  until 
it  is  free  from  green  colour ;  it  is,  finally,  washed  with  hot 
water,  ignited,  and  weighed.  For  the  estimation  of  silicon  in 
molybdenum  and  iron-molybdenum  alloys,  the  metal  is  dissolved 
in  aqua  regia,  the  solution  evaporated,  and  the  residue  treated 
with  concentrated  hydrochloric  acid  containing  a  small  quantity  of 
nitric  acid.  After  being  heated,  the  mixture  is  diluted,  filtered,  and 
any  remaining  traces  of  basic  iron  salts  are  removed  from  the  residue 
of  silica  by  treatment  with  5%  hydrochloric  acid.  W.  P.  S. 

A  New  Volumenometer  for  Determining  the  Specific 
Gravity  of  Cement.  N.  S.  Borch  {Zentr.  hydraul.  Zemente.,  1911, 
2,  17 — 19). — The  cement  is  introduced  into  a  vessel  previously  filled 
with  light  petroleum  to  a  certain  mark.  By  means  of  an  air-bulb, 
petroleum  is  then  forced  out  of  this  vessel  into  a  narrow  graduated 
side-arm,  until  the  level  of  the  original  mark  is  reached  in  the  main 
vessel.  The  height  of  the  column  is  then  read  to  0*01  c.c.  A  large 
ground  stopper  forms  a  foot,  and  is  removed  for  cleaning. 

C.  H.  D. 

Racemic  Acid  as  an  Analytical  Reagent.  Andre  Kling  {Bull 
Soc,  chim.,  1911,  [iv],  9,  355 — 361). — Racemic  acid  gives  an  almost 
immediate  precipitate  with  solutions  of  calcium  or  strontium  acetate 
containing  one  part  of  the  metal  in  10,000,  whereas  in  a  barium 
solution  (3 — 5%)  a  crystalline  precipitate  appears  only  after  several 
hours.  Owing  to  the  fact  that  the  precipitate  in  the  first  case  always 
contains  appreciable  quantities  of  barium  if  this  metal  is  also  present, 
the  process  does  not  admit  of  quantitative  application,  even  when  the 
precipitation  is  carried  out  a  second  time.  Calcium  and  strontium 
may  be  estimated,  however,  in  presence  of  magnesium  if  the  solution 
is  acidified  with  phosphoric  acid,  and  the  former  may  be  determined 
in  presence  of  iron  or  aluminium  after  the  addition  of  citric  acid. 

W.  0.  w. 

Laboratory  Methods.  Ernst  Murmann  {Oesterr.  Chem.  Zeit., 
1910,  13,  227—228,  Compare  Abstr.,  1909,  ii,  343,  828,  9^0).— The 
author  recommends  that :  (1)  A  somewhat  great  excess  of  hydrochloric 
acid  be  present  and  a  few  drops  of  alcohol  added  to  facilitate  the 
precipitation  of  barium  sulphate.  (2)  One  drop  of  ether  be  added  to 
freshly  precipitated  potassium  perchlorate  to  aid  filtration.  (3)  When 
magnesium  ammonium  phosphate  is  dissolved  in  acetic  acid  and  the 
magnesium  estimated  as  oxalate,  high  results  are  obtained,  owing  to 
co-precipitation  of  phosphoric  acid ;  various  means  of  overcoming  this 
difficulty  are  discussed.  (4)  The  precipitation  of  ammonium  magnesium 
arsenate  is  facilitated  by  the  addition  of  alcohol.  (5)  Pure  lime, 
carefully  hydrated  and  dried,  is  recommended  in  place  of  soda-lime  for 
the  absorption  of  carbon  dioxide.  (6)  Pure  water  can  be  obtained 
by  one  distillation  if  all  spraying  is  prevented  by  passage  of  the 
vapour  through  a  layer  of  lentil-like  aggregates  of  quartz. 

F.  M.  G.  M. 

Adaptation  of  the  Tap-Funnel  to  Rapid  Blectroanalysis 
■with  Stationary  Electrodes.  T.  Slater  Price  and  Alfred  W. 
T.  Hyde  {J.  Soc.  Chem.  Ind.,  1911,  30,  391— 396).— The  difficulty  in 
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the  use  of  the  ordinary  tap-funnel  with  stationary  electrodes  is  that 
some  of  the  electrolyte  remains  in  the  neck  of  the  funnel,  thus 
escaping  electrolysis.  This  difficulty  may  be  overcome  by  using  a 
funnel  with  a  three-way  tap,  such  as  is  used  at  the  bottom  of  a  Hempel 
gas  burette,  one  way  being  for  the  delivery  of  liquid  in  the  ordinary 
manner,  the  other  being  connected  with  a  rubber  hand-bellows  (or 
Shenstone  water-blower),  by  means  of  which  air  bubbles  may  be 
blown  through  the  solution.  In  this  way  the  electrolyte  in  the  neck 
of  the  funnel  may  be  mixed  with  the  rest  of  the  solution  from  time  to 
time  during  the  electrolysis,  and  incidentally  the  stream  of  bubbles 
stirs  the  electrolyte. 

The  electrodes  mainly  used  consisted  of  a  cylindrical  sand-blasted 
platinum  gauze  cathode,  and  a  cylinder  of  similar  gauze  for  the  anode. 
It  was  found  that  satisfactory  results  were  obtained  in  the  deposition 
of  copper,  nickel,  and  zinc.  In  the  deposition  of  copper,  a  concen- 
tration of  less  than  1  c.c.  of  concentrated  nitric  acid  per  70  c.c.  of 
electrolyte  is  inadvisable,  whilst  a  concentration  of  2  c.c.  of  nitric  acid 
may  be  used  with  advantage ;  the  salt  used  was  copper  sulphate. 
With  a  sufficient  amount  of  nitric  acid,  previous  heating  of  the 
electrolyte  is  unnecessary,  but  a  final  temperature  of  60 — 70°  does  not 
prevent  the  deposition  of  the  copper  with  2  c.c.  of  concentrated  nitric 
acid  per  70  c.c.  of  electrolyte  (compare  Frary  and  Peterson,  Trans. 
Amer.  Electrochem.  Soc,  1910,  17,  295). 

Nickel  gave  good  results  with  the  ordinary  ammonium  sulphate- 
ammonium  hydroxide  electrolyte. 

Zinc  was  satisfactorily  deposited  from  the  sodium  sulphate,  sodium 
acetate,  acetic  acid  electrolyte,  about  0'5  c.c.  of  glacial  acetic  acid  per 
70  c.c.  of  electrolyte  giving  the  best  results. 

Experiments  on  the  deposition  of  copper,  in  which  a  Hildebrand 
electrode  was  used  as  the  cathode,  and  in  which  the  oxygen  evolved  at 
the  anode  was  made  to  pass  through  the  cathode,  showed  that  oxygen 
has  no  deleterious  effect  on  the  cathode  deposit  (compare  Blasdale  and 
Cruess,  Abstr.,  1910,  ii,  1112). 

The  ajithors  are  of  the  opinion  that  rotating  electrodes  are  to  be 
preferred  to  stationary  ones  in  usual  practice.  T.  S.  P. 

The  Use  of  Ether  in  Metal  Analysis.  Feanz  Mylius  and  Karl 
HuTTNER  {Ber.,  1911,  44,  1315—1327.  Compare  this  vol.,  ii,  444).— 
In  order  to  test  the  use  of  ether  in  analytical  separations,  experiments 
have  been  carried  out  with  the  more  important  metallic  chlorides,  both 
in  aqueous  and  hydrochloric  acid  solution.  Silver  and  lead  chlorides, 
which  are  practically  insoluble  in  ether,  are  not  appreciably  extracted 
by  ether,  either  in  aqueous  or  hydrochloric  acid  solution.  Copper, 
zinc,  nickel,  platinum,  and  palladium  chlorides  are  only  extracted  in 
traces,  whereas  from  strong  hydrochloric  acid  solutions  (20%)  iridium 
chloride  is  extracted  in  considerable  quantities.  Iron,  arsenic, 
antimony,  tin,  and  tellurium  chlorides  are  scarcely  extracted  by  ether 
from  aqueous  solutions,  but  readily  from  hydroclxloric  acid  solutions. 
From  solutions  of  chloroauric  acid,  which  contain  also  at  least  2%  of 
free  -hydrochloric  acid,  ether  extracts  over  90%  (up  to  98%)  of  the 
salt ;  mercuric  chloride  behaves  in  the  opposite  manner,  ether  extract- 
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ing  69%  of  the  salt  from  aqueous  solutions,  but  practically  nothing 
from  hydrochloric  acid  solutions.  Both  in  the  case  of  mercury 
chloride  and  gold  chloride  the  formation  of  double  salts  with  lead, 
copper,  sodium,  or  potassium  chloride  diminishes  the  extraction  of  the 
mercury  or  gold  by  the  ether,  the  diminution  being  the  most  marked 
in  the  case  of  the  latter  metal. 

The  above  results  are  applied  to  the  use  of  ether  in  quantitative 
separations.  Mercury  may  be  separated  from  traces  of  silver,  lead, 
zinc,  copper,  and  tin  when  the  metals  are  present  as  chlorides  in  pure 
aqueous  solution,  by  extraction  with  ether.  For  the  separation  of 
arsenic,  antimony,  tin,  and  tellurium  from  other  metals,  the  method 
offers  no  advantages.  It  is,  however,  of  importance  in  the  case  of  gold 
alloys  containing  platinum  metals  ;  the  solution  in  aqua  regia  can  be 
directly  extracted  with  ether  to  remove  the  gold,  which  is  then 
estimated  in  the  ethereal  extract. 

Analysis  of  German  double-crowns  ("  Doppelkronen  "),  1900-1907, 
gave  the  following  results  : 


Au. 

Cu. 

Ag. 

Pb. 

Fe. 

M,Co. 

As. 

Pt. 

Pd. 

In. 

90-0 

9-57 

0-37 

0-01 

0-013 

trace 

trace 

0-023 

0-01 

trace 

T.  S.  P. 

The  Estimation  of  Soluble  Mercuric  Salts  at  Great 
Dilutions.  Henry  R.  Procter  and  R.  A.  Seymour- Jones  (J.  Soc. 
Chetn.  Ind.,  1911,  30,  404 — 405). — Advantage  is  taken  of  the  fact 
that  in  the  presence  of  certain  organic  acids,  such  as  formic  or  citric, 
mercuric  sulphide  is  not  precipitated  on  treatment  of  a  mercuric 
chloride  solution  with  hydrogen  sulphide,  but  remains  in  the  coloured 
colloidal  form  in  solution.  This  colour  is  perfectly  definite  for  definite 
concentrations  of  the  chloride  and  acid  if  the  liquid  has  been 
saturated  with  hydrogen  sulphide,  and  is  directly  proportional  to  the 
concentration  of  the  original  mercuric  chloride  solution. 

For  carrying  out  the  process,  a  standard  solution  of  mercuric 
chloride  containing  1  part  by  weight  in  10,000  parts  of  water  and  also 
1%  by  weight  of  formic  acid  is  saturated  with  hydrogen  sulphide. 
The  solution  to  be  estimated  is  made  into  a  1%  formic  acid  solution, 
saturated  with  hydrogen  sulphide,  and  its  colour  then  compared  with 
that  of  the  standard  in  a  Schmidt  and  Haensch  dipping  colorimeter, 
or  in  a  Lovibond  tintometer.  T.  S.  P. 

Separation  of  Cerium  by  Potassium  Permanganate.  Edwin  J. 
Roberts  {Amer.  J.  Sci.,  1911,  [iv],  31,  350— 352).— The  boiling 
solution  of  the  rare  earths  containing  nitrates  only,  is,  if  necessary, 
neutralised  with  sodium  carbonate,  and  solution  of  potassium 
permanganate  is  added  until  the  red  colour  becomes  permanent.  An 
excess  of  an  alkaline  solution  of  potassium  {)ermanganate  (1  mol.  of 
permanganate,  4  mols.  of  sodium  carbonate)  is  then  added  slowly  with 
constant  stirring,  and  should  the  colour  become  entirely  bleached,  a 
little  more  of  the  pure  permanganate  should  be  added.  After  boiling  for 
ten  minutes,  during  the  latter  part  of  which  time  the  solution  should  be 
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kept  quite  neutral  to  litmus  by  means  of  sodium  carbonate  solution, 
the  precipitate,  consisting  of  manganese  and  cerium  hydroxides,  is 
collected  and  washed  with  boiling  water  until  the  filtrate  no  longer 
gives  a  precipitate  with  ammonia.  The  filtrate,  which  is  free  from 
cerium,  is  boiled  with  a  few  drops  of  alcohol,  and,  after  filtering,  the 
other  earths  are  precipitated  with  oxalic  acid. 

The  cerium  precipitate  is  dissolved  in  strong  hydrochloric  acid  ;  the 
solution  is  diluted,  and  precipitated  with  oxalic  acid.  The  cerium 
oxalate  is  re-converted  into  nitrate,  which  is  then  once  more  submitted 
to  the  permanganate  process,  when  a  perfectly  pure  cerium  salt  is 
obtained.  L.  de  K. 

The  Precipitation  of  Aluminium  Hydroxide  in  the  Granular 
Form.  W.  E.  Taylor  (CAem.  News,  1911,  103,  169).— Instead  of 
precipitating  aluminium  hydroxide  by  ammonia  in  boiling  solution, 
the  author  carries  out  the  operation  at  66°,  subsequently  boiling  as 
usual.  The  precipitate  is  then  granular,  and  filters  both  rapidly  and 
easily.  E.  J.  E,. 

The  "Hughes  Reaction"  of  Potassium  Iodide  on  Paper,  and 
its  Bearing  on  the  Question  of  Acidity  in  Paper.  James  Strachan 
{Chem.  News,  1911,  103,  193 — 195). — The  brownish-violet  coloration 
which  is  obtained  when  certain  paper  is  moistened  with  potassium 
iodide  solution  and  exposed  to  light  ("Hughes  reaction")  is  due  to 
the  mutual  decomposition  of  alum  and  potassium  iodide  in  the  pores 
of  the  paper,  and  is,  therefore,  a  sensitive  test  for  the  detection  of 
acidity  due  to  alum.  A  paper  which  gives  an  intense  reaction  on  the 
application  of  the  test  must  be  regarded  with  suspicion  as  to  its  value 
for  purposes  of  permanent  records.  W.  P.  S. 

Detection  and  Estimation  of  Small  Quantities  of 
Manganese,  Particularly  in  Organic  Substances.  Gabriel 
Bertrand  [Bull.  Soc.  chim,,  1911,  [iv],  9,  361 — 370.  Compare 
Baubigny,  Abstr.,  1903,  ii,  184,  335,  512).— The  material  is 
incinerated  at  dull  redness,  the  ash  warmed  with  a  little  hydrochloric 
acid,  treated  with  sulphuric  acid,  and  the  solution  evaporated  and 
again  ignited  at  dull  redness.  The  residue  is  dissolved  in  nitric  acid 
(D  1*33),  and  diluted  with  three  times  its  volume  of  water.  The  volume 
of  solution  should  be  10  c.c.  ;  5  drops  of  10%  silver  nitrate  solution 
are  then  added,  and  at  least  0*1  gram  of  potassium  persulphate.  On 
gently  heating,  the  coloration  due  to  permanganic  acid  appears,  and 
persists  after  boiling  the  solution  to  decompose  excess  of  persulphate. 
Unless  this  is  done,  the  solution  becomes  yellow.  The  amount  of 
manganese  is  then  estimated  colorimetrically.  Details  are  also 
given  for  the  use  of  lead  peroxide  as  the  oxidising  agent. 

W.  O.  W. 

The  Colorimetric  Estimation  of  Iron.  Hilary  Lachs  and 
Hans  Friedenthal  {£i»cliem.  Zeitsch.,  1911,  32,  130— 136).— The 
red  colour  of  ferric  thiocyanate  is  due  to  the  undissociated  salt, 
which  is  found  to  be  at  its  maximum  in  the  presence  of  2iV-hydro- 
chloric  acid.  Under  these  conditions  it  is  readily  extracted  from 
aqueous  solution  by  ether  (or  amyl  alcohol),  and  can  be  colorimetrically 
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estimated  in  the  ethereal  solution,  for,  as  the  removal  of  the 
undissociated  salt  disturbs  the  equilibrium,  re-combination  of  the 
dissociated  salt  occurs  progressively  until  practically  the  whole  of  the 
ferric  thiocyanate  has  passed  into  the  ether  in  the  undissociated 
condition.  As  standards,  varying  fractions  of  a  cubic  centimeter 
of  solutions  containing  10"*  to  10"^  grams  iron  per  c.c.  were 
diluted  with  water  to  1  c.c,  to  which  was  added  1  c.c.  6iV^-hydro- 
chloric  acid  (iron-free)  solution,  and  1  c.c.  concentrated  potassium 
thiocyanate  solution.  The  colour  was  extracted  from  these  with 
1  c.c,  ether.  In  miilk  the  iron  was  estimated  by  dissolving  the  ash 
from  5  c.c.  with  1  c.c.  6iV^-hydrochloric  acid,  to  which  solution  1  c.c.  of 
water  and  1  c.c.  thiocyanate  solution  were  added.  The  extract  obtained 
from  this  by  1  c.c.  ether  was  compared  with  the  standards.  Milk  was 
found  by  this  method  to  contain  1  '3  mg.  iron  per  litre.  By  centri- 
fuging  milk  at  8000  revolutions  per  minute,  it  could  be  separated  into 
layers.  The  upper  layers  containing  the  fat,  and  the  lowest  layer 
(precipitate)  containing  the  caseinogen,  etc.,  were  found  to  contain 
iron,  whereas  the  middle  layer  (milk-serum)  was  free  from  iron. 

S.  B.  S. 

A  New  Reaction  for  Ferrous  Oxide  and  the  Separation  of 
Iron  and  Aluminium.  K.  "W.  Charitschkoff  {Chem.  Zeit,  1911, 
35,  463). — A  solution  of  naphthenic  acid  in  light  petroleum  extracts 
quantitatively  the  ferrous  oxide  from  aqueous  solutions  of  ferrous 
salts.  The  reaction  is  as  delicate  as  in  the  case  of  copper  salts 
(compare  Abstr.,  1910,  ii,  549),  the  light  petroleum  layer  becoming 
coloured  chocolate-brown. 

This  reaction  may  be  used  to  separate  iron  and  aluminium.  The 
iron  salts  are  first  reduced  to  the  ferrous  state,  and  the  solution 
extracted  with  the  naphthenic  acid  solution  ;  the  aluminium  remains 
in  the  aqueous  layer.  T.  S.  P. 

Estimation  of  Ferrous  Iron  in  Silicates  According  to 
the  Pebal-Dolter  Method.  Max  Dittrich  {Ber.,  1911,  44, 
990 — 991). — Minerals  and  rocks  which  are  strongly  basic,  poor  in 
silica,  and  rich  in  magnesia,  as,  for  example,  olivine,  do  not  always 
readily  dissolve  in  a  mixture  of  hydrofluoric  and  sulphuric  acids  when 
treated  according  to  the  Pebal-Dolter  method.  The  difficulty  can  be 
overcome  by  mixing  quartz  with  the  powdered  mineral.  The  quartz 
must  not  be  too  finely  powdered  ;  precipitated  silica  cannot  be  used, 
since  it  is  completely  dissolved  by  the  hydrofluoric  acid  before  the 
mineral  is  attacked.  T.  S.  P. 

Estimation  of  the  Amount  of  Tin  in  Tinplate  used  for 
Canning  Preserved  Food.  Wllfrid  W,  0.  Beveridqe  {J.  Roy. 
ArrriTj  Med.  Corps,  1911,  Eeprint,  1 — 21). — The  results  are  given  of 
an  investigation  carried  out  with  the  oljject  of  ascertaining  the  pro- 
portions of  tin  in  tinplate  which  should  be  used  so  as  to  obtain  a 
well-tinned  and  serviceable  can  suitable  for  preserved  foods.  The 
process  employed  for  estimating  the  tin  consisted  in  dissolving  the  tin 
from  a  measured  and  weighed  piece  of  the  tinplate  in  a  warm  solution 
of  dry  chlorine  in  carbon  tetrachloride,  and  weighing  the  remaining 
unattaeked  iron  plate.     The  loss  in  weight  gave  the  quantity  of  tin 
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present.  As  the  result  of  examinations  of  various  tinplates  and  tin 
cans,  it  is  recommended  that  for  cans  to  hold  preserved  meats,  the 
amount  of  tin  per  box  of  112  plates  measuring  14  by  20  inches  should 
be  at  least  25  lb.,  or  0"036l  gram  of  tin  per  sq.  inch  (both  sides  of 
the  plate) ;  for  making  fruit  cans,  the  layer  of  tin  should  be  not  less 
than  35  lb.  per  112  plates,  or  0'0506  gram  per  sq.  inch  (both  sides). 
For  biscuit  and  similar  tins  probably  2*25  lb.  of  tin,  or  0'0325  gram  per 
sq.  inch,  would  be  sufficient.  One-twentieth  of  the  surface  of  the  top, 
bottom,  and  sides  of  a  can,  respectively,  should  be  taken  for  analysis, 
and  the  lowest  amount  found  on  a  given  surface  should  be  quoted. 
The  surface  of  the  tinplate  should  not  be  extensively  marked  by  pin- 
holes as  shown  by  the  Walker  test  (an  acid  solution  of  potassium 
ferricyanide),  although  at  the  present  time  a  certain  number  of 
pinholes  appears  to  be  inevitable.  W.  P.  S. 

Pertitanic  Acid  and  its  Influence  on  the  Volumetric 
Estimation  of  Iron  in  Titaniferous  Minerals.  Edmund  Knecht 
and  Eva  Hibbert  {J.  Soc.  Chem.  Ind.,  1911,  30,  396— 397).— The 
direct  estimation  of  ferric  iron  in  the  presence  of  titanic  salts  presents 
no  difficulty  if  any  of  the  recognised  reduction  methods  (stannous 
chloride,  sodium  hyposulphite,  or  titanous  chloride)  are  employed. 
If,  however,  refractory  titaniferous  minerals  or  ores  have  to  be  dealt 
with,  fusion  has  to  be  resorted  to,  and  under  certain  conditions  this 
operation  may  give  rise  to  erroneous  results. 

The  quickest  method  of  dealing  with  such  ores  is  found  to  be  fusion 
with  potassium  hydroxide  in  a  nickel  crucible  or  dish ;  minerals  such 
as  rutile  or  ilmenite  can  be  completely  resolved  by  heating  over  a 
Bunsen  flame  for  ten  minutes.  The  fusion  is  taken  up  with  water, 
transferred  to  a  beaker,  and  strongly  acidified  with  sulphuric  acid, 
when  both  iron  and  titanium  pass  into  solution.  Some  pertitanic 
acid  is  formed  during  the  fusion,  however,  and  it  is  necessary  to 
remove  this  by  titrating  the  solution  with  Kpermanganate  to  a  slight 
pink  colour  before  determining  the  iron  by  titration  with  titanous 
chloride. 

The  amount  of  pertitanic  acid  formed  is  not  inconsiderable, 
especially  if  the  fusion  is  continued  for  any  length  of  time.  If  silver 
vessels  are  used  for  the  fusion,  the  amount  formed  is  very  small.  The 
production  of  pertitanic  acid  does  not  appear  to  depend  on  the 
presence  of  iron,  since  pure  titanic  oxide  also  gives  rise  to  it. 

T.  S.  P. 

Analysis  of  Perro- Vanadium  and  Estimation  of  Vanadium 
in  the  Presence  of  Arsenic.  Woldemar  Trautmann  {Zeit.  anal. 
Chem.,  1910,  50,  371 — 372).— The  alloy  is  decomposed  by  a  double 
fusion  with  a  mixture  of  equal  parts  of  sodium  hydroxide  and 
peroxide.  The  aqueous  extracts  of  the  fusions  are  then  united,  and, 
after  adding  an  excess  of  sulphuric  acid,  heated  to  boiling  and  fully 
oxidised  with  permanganate. .  After  adding  a  sufficiency  of  sulphurous 
acid,  the  excess  of  sulphur  dioxide  is  boiled  off  in  a  current  of 
carbon  dioxide,  and  the  vanadium  is  then  titrated  with  standard 
permanganate. 
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It  is  stated  by  the  author  that  arsenic  acid,  if  present,  is  not 
reduced  by  sulphur  dioxide  in  the  circumstances.  Arsenious  acid  is 
quantitatively  oxidised  by  permanganate  in  presence  of  a  sufficiency 
of  sulphuric  acid  at  the  boiling  heat,  but  an  attempt  to  base  on  this 
fact  an  estimation  of  arsenious  acid  in  presence  of  vanadium  was  not 
successful.  L.  de  K. 

Analytical  Methods  Employed  ia  the  Estimation  of  Caout- 
chouc. The  Estimation  of  Caoutchouc  as  Tetrabromide. 
Otto  Korneck  {Gummi  Zeit.,  1910,  25,  4—9,  42—46,  77—87,  424). 
— A  series  of  papers  devoted  to  the  description  and  discussion  of 
numerous  methods  advocated  for  the  analysis  of  rubbers,  with  a  large 
number  of  examples  showing  that  the  same  rubber  gives  divergent 
results  under  the  varying  methods  employed  by  different  workers. 
The  methods  discussed  are  :  (1)  By  difference;  (2)  direct  precipitation, 
and  (3)  by  means  of  derivatives,  whilst  the  work  of  Ditmar,  Jacobsen, 
Fendler,  Schneider,  Spence,  Budde,  and  Harris  is  reviewed,  and  the 
results  compared. 

The  final  paper  contains  a  criticism  of  Budde's  method  of  estimating 
bromine  in  caoutchouc  tetrabromide,  a  sketch  of  the  apparatus 
employed,  and  description  of  the  author's  procedure  in  this  analysis. 

F.  M.  G.  M. 

The  Estimation  of  Caoutchouc  as  Tetrabromide.  Th.  Budde 
(Gummi  Zeit.,  1910,  25,  269 — 270). — A  reply  to  0.  Korneck's  criti- 
cism (see  preceding  abstract)  of  the  author's  methods  of  estimating  the 
various  constituents  of  rubber,  especially  of  caoutchouc  a-*  tetra- 
bromide. F.  M.  G.  M. 

Examination  of  Raw  Caoutchouc.  Reply  to  Harries. 
Georg  Fendler  {Gummi  Zeit.y  1910,  25,  311—316,  351—353,  530).— 
An  account  of  the  author's  methods  of  estimating  caoutchouc,  and  a 
reply  to  0.  Korneck's  and  C.  Harries'  criticisms  of  the  same,  with  a 
discussion  of  the  Fendler-Kuhn  method.  F.  M.  G.  M. 

Examination  of  Raw  Caoutchouc.  Reply  to  Fendler 
Carl  D.  Harries  {Gummi  Zeit.,  1910,  25,  425). — A  reply  to  the 
criticisms  of  G.  Fendler  and  0.  Korneck.  F.  M.  G.  M. 

Hubener's  Caoutchouc  Tetrabromide.  The  Estimation  of 
Mineral  Rubber  and  Similar  Products  in  Rubber.  R.  Becker 
{Gummi  Zeit.,  1911,  25,  531,  598). — Exception  is  taken  to  the 
methods  employed  by  Hiibener  for  the  analysis  of  caoutchouc  as  tetra- 
bromide, it  being  stated  that  other  resinous  bromo-compounds  are 
present  owing  to  his  method  of  purification.  The  second  paper 
discusses  the  employment  of  different  reagents,  such  as  pyridine, 
carbon  disulphide,  and  acetone,  in  the  preliminary  extractions  before 
analysis.  F.  M.  G.  M. 

Application  of  the  Benedikt-Zigmondy  Process  for  the 
Estimation  of  Glycerol  in  Wine.  Guido  Verona  Rinati  {Chem. 
Zentr.,  1911,  i,  41;  from  Staz.  sperim.  agrar.  ital.,  43,  656 — 659). — 
The  process  of  Benedikt-Zigmondy  (oxidation  of  glycerol  to  oxalic  acid 
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with  permangacate  in  alkaline  solution)  may  be  applied  to  wines  as 
follows  :  100  c.c.  of  wine  are  concentrated  with  or  without  addition  of 
sand  to  syrupy  consistence,  and  the  mass  is  extracted  three  or  four 
times  in  succession  with  15  c.c.  of  absolute  alcohol.  The  filtrate  is 
boiled  for  two  minutes  with  3 — 4  c.c.  of  strong  hydrochloric  acid,  and 
then  made  alkaline  with  barium  hydroxide  solution.  The  solution  is 
filtered,  and  the  precipitate  washed  with  warm  alcohol.  The  alcohol 
is  distilled  off,  and  the  barium  removed  with  potassium  carbonate. 
To  the  filtrate  20  c.c.  of  25%  aqueous  potassium  hydroxide  and  a 
judicious  amount  of  powdered  permanganate  are  added,  and  the  mixture 
is  heated  to  40°.  The  solution,  which  should  still  have  a  rose  colour, 
is  then  rapidly  cooled,  and  filtered  from  the  manganese  peroxide.  The 
filtrate  is  acidified  with  acetic  acid,  and  10  c.c.  of  a  20%  calcium  acetate 
solution  are  added.  The  calcium  oxalate  is  converted  into  oxide  and 
weighed.  By  multiplication  by  r638,  the  weight  of  the  glycerol  is 
obtained.  L.  de  K. 

The  Action  of  Iodine  on  Phenols  and  its  Application  to 
their  Volumetric  Estimation.  I.  Phenol,  Salicylic  Acid, 
/3-Naphthol.  John  M.  Wilkie  {J.  Soc.  Chem.  Ind.,  1911,  30, 
398 — 402). — The  method  recommended  for  the  estimation  of 
phenol  is  as  follows :  To  the  dilute  phenol  solution  are  added  equal 
volumes  of  ^/10-iodine  and  ^/10-sodium  carbonate.  After  five 
minutes,  excess  of  sulphuric  acid  is  added,  and  the  residual  iodine 
titrated  with  iVyiO-sodium  thiosulphate.  A  pronounced  fading  of  the 
brown  colour  due  to  the  iodine,  or,  in  extreme  cases,  the  precipitation 
of  2:4;  6-tri-iodophenol,  indicates  that  too  little  iodine  has  been 
added ;  in  such  circumstances  more  iodine  and  sodium  carbonate 
should  be  added,  and  the  estimation  completed  in  the  usual  manner 
after  five  minutes.  The  determination  is  best  carried  out  in  stoppered 
bottles. 

In  the  above  method,  the  potassium  hydroxide  recommended  by 
Messinger  and  Yortmann  (Abstr.,  1890,  1473)  is  replaced  by  sodium 
carbonate.  When  the  reaction  between  iodine  and  phenol  in  alkaline 
solution  is  allowed  to  proceed  for  five  minutes  only,  the  product  formed 
is  wholly  tri-iodophenol,  whereas  after  twenty  minutes  this  compound 
is  transformed  to  the  extent  of  95%  into  tetraiododiphenylenequinone 
(compare  Bougault,  Abstr.,  1908,  ii,  738),  the  iodophenol  probably 
reacting  as  the  ketodihydrobenzene  tautomeride  in  alkaline  solution 
(compare  Wake  and  Ingle,  Abstr.,  1908,  i,  416). 

Salicylic  acid  may  be  determined  similarly  to  phenol.  If  the  sodium 
salt  is  taken,  and  not  the  free  acid,  tri-iodophenol  is  the  sole  or  pre- 
dominating product  after  five  minutes'  reaction ;  after  a  somewhat 
longer  period,  tetraiododiphenylenequinone  is  the  main  product  (com- 
pare Bougault,  loc.  cit.).  Equally  satisfactory  results  were  obtained 
with  the  methyl  ester,  salol,  and  many  other  derivatives. 

The  experimental  figures,  and  also  the  preparation  of  2:4:  6-tri- 
iodophenol  from  both  phenol  and  salicylic  acid,  show  that  this  com- 
pound is  the  primary  product  of  the  reaction.  The  acetyl  ester  of 
salicylic  acid  does  not  absorb  iodine  if  care  is  taken  to  avoid  hydrolysis. 
A   sodium  jo-phenolsulphonate  reacts  with  four  atoms  of  iodine,  the 
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reaction  being  complete  in  twenty  to  thirty  minutes  ;  no  further 
absorption  of  iodine  occurs  on  remaining  for  days,  and  no  quinone 
product  is  formed.  This  supports  the  idea  that  the  formation  of  the 
quinone  product  from  phenols  is  due  to  their  tautomerism  in  alkaline 
solution. 

|8-Naphthol  gives  an  almost  quantitative  yield  of  1  : 2-iodohydroxy- 
naphthalene  when  its  aqueous  solution  is  treated  with  iV/10-iodine  in 
the  cold.  In  the  presence  of  the  slightest  excess  of  alkali  hydroxide 
above  that  corresponding  with  the  production  of  the  sodium  salt,  a 
crystalline  colourless  product  is  no  longer  obtained,  but  a  green, 
amorphous  product  (compare  Messioger  and  Yortmann,  loc.  cit.). 
The  estimation  is  best  carried  out  as  follows:  To  150  c.c.  of  the 
solution  containing  0"072  gram  of  /3-naphthol  are  added  20  c.c.  of 
^/10-iodine  and  two  drops  of  iV-godium  carbonate.  The  solution  is 
heated  in  a  stoppered  bottle  at  60°  for  fifteen  minutes,  cooled, 
sulphuric  acid  added,  and  the  residual  iodine  titrated  with  thio- 
sulphate. 

When  allowance  is  made  for  the  moisture  content,  gallotannic  acid 
is  found  to  absorb  twelve  atoms  of  iodine,  and  not  eleven,  as  stated  by 
Gardner  and  Hodgson  (Trans.,  1909,  95,  1819).  T.  S.  P. 

A  Sensitive  Test  for  the  Detection  of  Phenol  and  Salicylic 
Acid.  John  M.  Wilkie  (/.  Soc.  Chem.  Ind.,  1911,  30,  402—404).— 
To  the  solution  of  phenol  or  sodium  salicylate  are  added  10  c.c.  of 
iV/10-iodine  and  10  c.c.  of  iV/10-sodium  carbonate,  and,  after  five 
minutes,  5  c.c.  of  3iV-sulphuric  acid.  On  the  addition  of  the  acid,  a 
precipitate  of  2:4: 6-tri-iodophenol  is  obtained  immediately  from 
solutions  containing  four  parts  per  million  of  phenol,  after  five  minutes 
from  solutions  containing  two  parts  per  million,  and  after  one  hour 
from  solutions  containing  one  part  per  million.  In  the  case  of 
salicylic  acid  the  test  can  be  used  for  solutions  containing  as  little 
as  one  part  per  870,000. 

In  testing  for  minimal  amounts  of  phenol,  it  is  of  no  importance 
whether  the  prescribed  period  of  five  minutes  is  exceeded,  conversion 
of  the  tri-iodophenol  into  the  red  insoluble  tetraiododiphenylene- 
quinone  (compare  preceding  abstract)  only  taking  place  slowly  at  such 
dilutions.  T.  S.  P. 

Response  of  Gums  and  Similar  Substances  to  Moore's 
Reaction.  Torald  Sollmann  {Amer.  J.  Pharm.,  1911,  83,  176 — 177). 
— Gums,  such  as  acacia,  tragacanth,  and  cherry-gum,  and  also  agar, 
cetraria,  and  chondrus,  give  a  golden  or  brownish-yellow  colour  when 
heated  with  sodium  hydroxide  solution,  but  they  do  not  reduce 
Fehling's  solution.  As  many  of  these  gums  contain  reducing  sugar, 
they  must  be  washed  thoroughly  before  the  test  is  applied.  It  may 
be  pointed  out  that  all  the  sugars,  etc.,  which  give  a  coloration  with 
sodium  hydroxide  also  reduce  Fehling's  solution.  W.  P.  S. 

[Estimation  of]  the  Volatile  Patty  Acids.  Jean  Effront  {1th 
Intern.  Gongr.  Appl.  Chern.,  1909,  Sect.  IV  AI,  83— 85).— The  only 
method  at  present  available  for  the  analysis  of  a  mixture  of  volatile 
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fatty  acids  is  that  of  Duclaux,  depending  on  fractional  distillation  and 
the  estimation  of  the  acidity  of  the  fractions,  and  this  breaks  down 
completely  when  more  than  two  acids  are  present.  Better  results  are 
obtained  by  converting  the  acids  into  esters,  which  are  more  readily 
fractionated.  After  saponification,  each  fraction  contains  at  most 
two  acids,  which  may  be  separated  by  Duclaux's  method. 

One  hundred  grams  of  the  acid  are  converted  into  the  sodium  salt, 
dried,  powdered,  and  introduced  into  a  flask  containing  110  grams  of 
alcohol  and  100  grams  of  sulphuric  acid.  After  heating  for  seven 
hours  in  a  reflux  apparatus,  the  esters  are  distilled  by  means  of  super- 
heated steam,  washed  until  free  from  acid,  and  fractionally  distilled. 
Only  75-80%  of  the  original  mixture  is  thus  obtained,  a  part  of  the 
acid  escaping  esterification  and  part  of  the  esters  remaining  dissolved 
in  the  washing  water.  The  first  part  may  be  recovered  by  distilling 
the  washing  water  with  phosphoric  acid,  and  the  second  by  saponifica- 
tion, after  distilling  the  neutralised  solution.  The  method  is  subject 
to  errors  of  as  much  as  5%,  but  is  useful  in  the  analysis  of  the 
mixtures  of  fatty  acids  now  obtained  abundantly  from  sugar  residues. 

C.  H.  D. 

Estimation  of  Citric  Acid  in  Milk.  Em.  DESMouLiiRE  (Chem. 
Zentr.,  1910,-ii,  1951;  from  Bull.  Sci.  Pharmacol,  17,  588—594).— 
Two  hundred  c.c.  of  milk  are  boiled  a  short  time  with  100  c.c.  of  2% 
acetic  acid  in  a  reflux  apparatus.  When  cold,  the  liquid  is  filtered, 
and  150  c.c.  of  the  filtrate  are  concentrated  on  the  water-bath  to  pasty 
consistency,  and,  after  adding  two  to  three  grams  of  purified  "Kieselgur/' 
evaporated  to  dryness.  When  cold,  3  c.c.  of  dilute  sulphuric  acid  (0'2 
gram  per  c.c.)  are  added,  and  the  mixture  is  allowed  to  remain  for  two 
to  three  hours  with  frequent  stirring  ;  another  3  grams  of  "  Kieselgur  " 
are  then  stirred  in,  and  the  whole  is  extracted  with  cold  ether 
saturated  with  water  until  1000  c.c.  of  ethereal  extract  have  been 
obtained.  The  ether  is  now  evaporated  at  a  gentle  temperature,  the 
residue  is  taken  up  with  water,  and  diluted  to  a  definite  volume.  In 
an  aliquot  part  of  the  liquid,  the  joint  acidity  is  estimated,  and  in  the 
same  volume  any  phosphoric  acid  is  determined  and  allowed  for. 
A  third  portion  is  examined  for  possible  volatile  acids.  Cow's  milk 
contained  2'21 — 2'04%j  goat's  milk,  average  1*386%;  human  milk, 
0-785%;  sheep's  milk,  1'075%;  mare's  milk,  2-198%  of  crystallised 
citric  acid.  L.  de  K. 

Clinical  Process  for  the  Estimation  of  Uric  Acid  in  Blood 
Serum.  Paul  Roethlisberger  {Chem.  Zentr.,  1910,  ii,  1952 — 1953; 
from  Miinch.  med.  Woch.,  1911,  67,  344 — 347). — The  method  is  based 
on  the  reduction  of  silver  carbonate  by  uric  acid.  A  strip  of  silver 
paper  is  impregnated  with  sodium  carbonate,  and  blood-serum  is 
dropped  on  to  it.  According  to  the  amount  of  \iric  acid  present,  a 
yellow,  brownish-red,  or  dark  brown  spot  is  obtained.  A  check  ex- 
periment is  then  carried  out  with  solutions  of  uric  acid  of  known 
strength ;  light  should  be  excluded.  L.  de  K. 

Analysis  by  means  of  Miscibility  Curves ;  Application  to 
the  Examination  of  Cod  Liver  Oils.  Emile  Lguise  {J.  Fharm. 
Chim.,  1911,  [vii],  3,  377— 385).— This  method  depends  on  the  fact 
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that  when  partly  miscible  liquids  are  mixed  in  such  quantities  that 
the  mixture  when  kept  separates  into  two  layers,  the  composition  of 
the  two  layers  remains  constant  for  any  one  temperature,  and  that,  on 
warming,  the  mixture  becomes  homogeneous  at  a  temperature  which 
depends  on  the  relative  quantities  of  the  two  liquids  present. 

In  the  case  of  cod  liver  oil,  varying  quantities  of  oil  are  mixed  with 
a  constant  quantity  of  acetone,  and  the  temperature  at  which  a  homo- 
geneous solution  is  effected  in  each  case  is  noted.  A  curve  expressing 
the  relationship  between  the  temperatures  found  and  the  concentra- 
tions of  oil  is  then  constructed.  For  the  same  type  of  oil,  the  curve  is 
of  the  same  form,  but  the  method  is  delicate  enough  to  distinguish 
between  "  pale  "  and  "  brown  "  cod  liver  oils.  T.  A.  H. 

Identification  of  Colza  Oil :  Its  Detection  in  Olive  Oil 
and  in  Other  Food  Oils.  Massimo  Tortelli  and  V.  Fortini 
{Gazzetta,  1911,  41,  i,  173 — 182). — No  special  reaction  is  known 
for  colza  oil,  as  it  has  been  shown  that  tests  based  on  the  assumption 
that  sulphur  is  present  in  the  oil  are  valueless,  the  pure  oil  containing 
no  sulphur,  and  Palas's  colour  reaction  {J.  Soc.  Chem.  Ind.,  1897,  16, 
361^  is  given  by  any  oil  in  which  occur  traces  of  substances  capable  of 
reducing  silver  nitrate. 

A  preliminary  test  may  be  made  by  determining  the  critical 
solubility  temperature  of  the  acids  of  the  oil.  Five  c.c.  of  the  total  fatty 
acids,  separated  in  the  usual  way,  are  mixed  with  10  c.c.  of  70% 
alcohol,  and  the  mixture  heated  in  a  water-bath  and  stirred  until 
complete  solution  occurs.  The  liquid  is  then  allowed  to  cool  slowly, 
and  its  temperature  noted  when  the  fatty  acids  separate.  For  olive 
oil,  this  temperature  is  16°;  for  two  foreign  samples,  18°  and  20°;  for 
an  old  sample,  36°;  for  arachis  oil,  59°;  for  colza  oil,  above  80°;  for 
sesame  oil,  53°;  for  cottonseed  oil,  67°;  and  for  olive  oil  containing 
10%  of  arachis  oil,  45°. 

Three  other  tests  are  suggested  which  are  based  on  the  presence  of 
erucic  acid  in  colza  oil :  (1)  The  iodine  number  of  the  fatty  acids 
giving  a  lead  soap  almost  insoluble  in  ether,  for  colza  oil  this  number 
is  62,  and  for  olive  oil  about  8.  (2)  The  m.  p.  of  the  fatty  acids 
obtained  from  the  lead  soap  mentioned  under  (1);  for  olive  oil  this 
m,  p.  is  about  58°,  and  for  cottonseed,  arachis,  and  sesame  oils  about 
the  same,  whilst  for  colza  oil  it  is  41°,  (3)  A  2-5%  solution  of  the 
sodium  salts  of  the  same  fatty  acids  in  absolute  alcohol  precipitates 
these  salts  at  about  24°  in  the  case  of  olive  oil;  at  about  20°  for 
arachis,  cottonseed,  and  sesame  oils ;  at  about  48°  for  colza  oil ;  at 
40°  for  a  mixture  of  colza  and  olive  oils  in  equal  proportions,  and  at 
34 — 35°  for  mixtures  of  these  oils  containing  from  10%  to  30%  of 
colza  oil. 

Detailed  methods  are  given  for  carrying  out  the  various  tests. 

Estimation  of  Pat  in  Pathological  Urine.  Samuro  Kakiuchi 
{Biochem.  Zeitsch.,  1911,  32,  137 — 144). — The  author  gives  details  of 
the  method  employed  for  estimating  higher  fatty  acids  in  normal 
urines,  which  he  found  to  be  of  the  practically  negligible  quantity  of 
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0'0236  gram  per  10  litres.  He  separates  the  benzoic  acid  (from 
hippuric  acid),  etc.,  obtained  in  the  light  petroleum  extract  obtained 
after  hydrolysis  by  exposure  for  some  hours  at  100°  in  a  vacuum  (the 
apparatus  employed  for  which  process  is  figured).  The  benzoic  acid 
under  these  conditions  volatilises,  whereas  the  higher  fatty  acids  do 
not.  The  fatty  acid  in  chyluric  urines  were  then  estimated  by  the 
Kamagawa-Suto  method,  the  same  process  being  employed  to  separate 
the  benzoic  acid,  etc.,  in  the  light  petroleum  extract ;  50  grams  of 
chyluric  urine  in  one  case  were  found  to  contain  0"2115  gram  of 
higher  fatty  acids,  a  number  which  agreed  well  with  that  obtained  by 
the  older  method  of  extracting  the  protein  precipitate  from  the  urine 
by  alcohol.  S.  B.  S. 

Estimation  of  the  Saponification  Number.  Ludwig  W. 
Winkler  {Zeitsch.  angew.  Chem.,  1911,  24,  636 — 638). — The  use  of 
propyl  alcohol  is  recommended  for  the  preparation  of  the  alcoholic 
potassium  hydroxide  solution  employed  for  saponifying  the  fats  and 
waxes.  Propyl  alcohol  is  a  good  solvent  for  fats  and  waxes,  and,  as  a 
higher  temperature  may  be  obtained  during  the  saponification  process 
than  when  ethyl  alcohol  is  used,  even  beeswax  is  saponified  completely 
after  ten  minutes'  boiling.  W.  P.  S. 

Simplified  Method  for  the  Estimation  of  the  Acid  and 
Saponification  Numbers  of  Waxes.  Alexis  Wichmann  {Pharm. 
Zentr.-h.,  1911,  52,  363 — 367). — It  is  recommended  that  the  saponifica- 
tion of  wax  be  carried  out  in  a  closed  flask  at  a  temperature  of  100°. 
One  gram  of  the  sample  is  placed  in  a  round-bottomed  flask,  10  c.c.  of 
absolute  alcohol  are  added,  and  the  flask  is  then  securely  closed  and 
placed  in  a  steam  sterilising  apparatus ;  after  the  lapse  of  five  minutes, 
during  which  time  the  contents  of  the  flask  have  been  shaken  once,  the 
flask  is  withdrawn  from  the  apparatus,  and  the  acidity  of  the  solution 
is  titrated,  using  phenolphthalein  as  indicator.  A  measured  excess  of 
iV72-alcoholic  potassium  hydroxide  solution  is  now  added,  the  flask  is 
again  closed,  placed  in  the  sterilising  apparatus,  and  its  contents  are 
shaken  at  intervals  of  five  minutes.  After  being  heated  for  twenty- 
five  minutes,  the  excess  of  alkali  is  titrated.  Each  time  the  flask  is 
withdrawn  from  the  sterilising  apparatus,  it  must  be  allowed  to  cool 
for  three  minutes  before  being  opened.  W.  P.  S. 

Methods  of  Estimating  Trimethylamine  in  Urine.  Con- 
tribution to  the  Study  of  Lecithin  Metabolism.  P.  Caccia 
{1th  Intern.  Congr.  Appl.  Chem.,  Sect.  IV  A,  2,  69 — 73). — Various 
sources  of  inaccuracy  in  the  method  of  Serono  and  Percival  for  the 
estimation  of  trimethylamine  in  urine  are  pointed  out.  The 
procedure  of  De  Filippi  is  to  be  preferred.  From  his  experiments  the 
author  draws  the  conclusion  that  the  small  quantities  of  trimethylamine 
met  with  in  urine  are  really  present  as  such,  and  are  not  formed  by 
secondary  reactions  during  the  chemical  operations  involved  in  the 
estimation.  R.  V.  S. 
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Estimation  of  Alkylamines  obtained  from  Urine  after 
Kjeldahl  Digestion.  C.  C.  Erdmann  {J.  Biol.  Ghem.,  1911,  9, 
85 — 92). — The  method  described  in  an  earlier  paper  (Abstr.,  1910, 
ii,  1008)  for  separating  alkylamines  from  ammonia  in  the  Kjeldahl 
distillate  has  been  applied  to  the  estimation  of  organic  bases  in  urine. 
The  results  show  that  the  amount  of  alkylamine  yielded  by  urine  when 
treated  in  this  way  is  fairly  constant,  but  is  increased  by  the  adminis- 
tration of  methylcarbamide.  Creatinine,  however,  does  not  cause  any 
variation  in  the  amount  of  alkylamine,  and  methylamine  hydrochloride 
produces  only  a  very  slight  increase.  E.  G. 

Capsaicin,  the  Pungent  Principle  of  Capsicum,  and  the 
Detection  of  Capsicum.  E.  K.  Nelson  (/.  Ind.  Mngin.  Chem., 
1910,  2,  419 — 421). — Although  capsaicin,  the  pungent  principle  of 
pepper,  was  isolated  by  Micko  (Abstr.,  1899,  i,  716),  a  further  study 
of  the  pure  substance  seemed  desirable.  A  process  for  its  extraction 
from  African  cayenne  is  described.  The  substance  forms  pearly 
leaflets,  m.  p.  64'5°  (Micko,  loc.  cit.,  gives  64°). 

An  extended  search  for  chemical  tests  for  the  recognition  of  small 
quantities  of  capsicum  when  present  in  ginger  ale  and  other  pungent 
beverages  leads  to  negative  results ;  the  conclusion  is  drawn  that 
detection  must  depend  on  the  physiological  action  of  capsaicin,  and  a 
modification  of  Garnett  and  Griers'  method  for  its  identification  is 
described.  F.  M.  G.  M. 

Microchemical  Studies.  V.  A.  Bolland  (Monatsh.,  1911,  32, 
117 — 131.  Compare  Abstr.,  1910,  ii,  748). — A  microchemical 
examination  of  the  compounds  obtained  from  the  usual  alkaloidal 
reagents  and  the  following  34  alkaloids  :  anagyrine,  alstonine, 
anhalouine,  mescaline,  pellotine,  quebrachine,  aspidospermine,  apo- 
atropine,  homoatropine,  methylatropine,  atroscine,  belladonine, 
bebeerine,  hydroberberine,  oxyacanthine,  boldine,  carpaine,  conessine, 
corydaline,  bulbocapnine,  ditaine,  cephaeline,  erythrophleine,  gelsemin- 
ine,  lupinine,  ajoomorphine,  apocodeine,  hydrocotarnine,  ethylnarceine, 
pereirine,  pilocarpidine,  oxysparteine,  sa.badine,  and  sabadinine.  A 
very  large  majority  of  the  compounds  are  amorphous.  C,  S. 

Estimation  of  Aconitine  with  Silicotungstic  Acid.  H.  Eibaut 
{Chem.  Zentr.,19U,  i,  431 ;  from  BuU.  Sci.  Pharmacol,  17,  634—639).— 
The  following  points  were  observed.  The  composition  of  the  aconitine 
precipitate  depends  on  that  of  the  liquid  from  which  the  precipitation 
takes  place.  The  richer  the  liquid  is  in  nitric  acid  or  silicotungstic 
acid,  the  more  silicotungstic  acid  does  it  contain.  The  solubility  of 
aconitine  silicotungstate  depends  on  the  amount  of  nitric  or  silico- 
tungstic acid,  particularly  the  former.  If  the  liquid  contains  2-3%  of 
nitric  acid  and  0-5%  of  free  silicotungstic  acid,  and  if  all  the  conditions 
given  in  the  Codex  are  observed,  the  factor  0-793  proposed  by  Ecalle 
gives  satisfactory  results  without  any  correction  for  solubility. 

L.  DE  K, 

Estimation  of  Atropine.  Titration  of  the  Alkaloids  in 
Belladonna  Extracts.  Maurice  Javii.ier  {Cfiem.  Zentr.,  1911,  i,  430 ; 
from  Bull.  Sci.  Pharmacol,  17,  629— 634).— To  the  alkaloidal  solution. 
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which  should  not  be  too  dilute,  is  added  so  much  hydrochloric  acid 
that  the  liquid  contains  2%  of  the  same.  While  stirring,  a  10% 
solution  of  silicotungstic  acid  is  dropped  in  in  slight  excess,  and  after 
twenty-four  hours  the  precipitate  is  collected,  washed  with  1%  hydro- 
chloric acid,  and  burnt  to  ash.  The  weight  of  this  x  0*4064 
represents  the  atropine.  As  the  atropine  compound  is  not  quite 
insoluble  in  water,  a  correction  should  be  made  of  0*0048  gram  of 
atropine  for  every  100  c.c.  of  the  mother  liquor.  Some  samples  of 
belladonna  extracts  examined  by  this  method,  which  the  author  states 
to  be  correct,  gave  considerably  less  atropine  than  indicated  by  the 
usual  titration  process.  L.  de  K. 

Estimation  of  Nicotine  in  Concentrated  Tobacco  Juices. 
Johannes  Schroder  (Chem.  Zeit.,  1911,  35,  382.  Compare  this  vol., 
ii,  163,  345). — Attention  is  again  called  to  the  most  unsatisfactory 
processes  used  for  the  assay  of  nicotine  in  commercial  tobacco 
extracts.  Portions  of  the  same  extracts  having  been  forwarded  to 
different  analysts,  one  working  by  Schlcessing's  and  another  by 
Kissling's  process,  they  respectively  reported  6*41%  and  6 "23%  of 
nicotine.  Two  other  analysts  (processes  used  unknown)  reported 
9-40%  and  8*80%.  L.  de  K. 

Assay  of  Coca  Leaves.  Anne  W.  K.  de  Jong  {Arch.  Pharm., 
1911,  249,  209— 214).— A  reply  to  Bierling,  Pape,  and  Viehbver  (this 
vol.,  ii,  344),  who  criticise  and  suggest  modifications  in  the  author's 
process  for  the  assay  of  coca  leaves  (Abstr.,  1905,  ii,  778  ;  1909, 
ii,  276). 

The  emulsion  formed  when  the  acid  liquors  are  shaken  with  light 
petroleum  is  easily  broken  up  by  running  the  acid  solution  with 
the  emulsion  into  a  beaker,  and  passing  a  current  of  air  through  it. 
The  use  of  hydrochloric  acid  stronger  than  the  0*5%  solution  re- 
commended by  the  author  presents  no  advantage  in  preventing  the 
formation  of  emulsion.  Light  petroleum  gives  a  slightly  higher  result 
for  "  total  alkaloids "  than  ether.  The  author  deprecates  the  use  of 
methods  in  which  the  solvent  is  allowed  to  remain  in  contact  with  the 
leaves  in  place  of  extraction  in  a  Soxhlet  aaparatus,  since  in  the  former 
type  of  process  some  alkaloid  is  always  left  in  the  leaves.  The  higher 
results  furnished  by  Panchaud's  method  are  probably  not  due  to  the 
use  of  less  water,  but  to  the  fact  that  the  ether  is  not  cooled,  and  con- 
sequently evaporates  to  some  extent,  so  that  the  aliquot  part  taken 
contains  more  alkaloid.  Higher  results  are  got  by  the  author's 
method  if  ether  at  the  atmospheric  temperature  is  used  in  place  of  ice- 
cold  ether,  especially  in  the  Tropics.  T.  A.  H. 

Substances  -which  Mask  the  Colour  Reactions  of  Strych- 
nine. Efisio  Mameu  {Gazzetta,  1911,  41,  i,  329 — 334). — The  two 
principal  colour  reactions  for  strychnine  are  :  (1)  Otto's  reaction  :  violet 
streaks  being  formed  in  sulphuric  acid  in  contact  with  potassium 
dichromate  crystals ;  (2)  Mandelin's  reaction  :  a  bluish-violet  coloration 
with  a  sulphuric  acid  solution  of  ammonium  vanadate,  changing  to 
reddish-violet,  and  then  to  red  gradually,  or  more  rapidly  on  addition 
of  water. 
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The  author  has  investigated  the  effect  on  these  reactions  of  a  large 
number  of  organic  compounds,  including  phenacetin,  o-  and  jo-pheneti- 
dine,  ;j-aminophenol,  salacetol,  phenol,  glycerol,  anethole,  phenetole, 
/8-naphthol,  acetonylacetone,  salol,  aniline,  quinoline,  o-toluidine, 
hexamethylenetetramine,  acetic,  tartaric,  citric  and  salicylic  acids, 
antipyrine,  aspirin,  menthol,  etc. 

Of  the  compounds  commonly  used  as  drugs,  the  only  ones  which 
have  no  influence  on  these  two  colour  reactions  are  :  caffeine,  salophen, 
amygdophenin,  theobromine,  *'  saccharin,"  saligeain,  sulphonal, 
trional,  tetronal,  veronal,  and  antithermin. 

In  order  to  get  rid  of  disturbing  compounds,  advantage  is  taken  of 
the  slight  solubility  of  strychnine  in  water  and  in  all  organic  solvents 
except  chloroform.  Extraction  with  chloroform,  evaporation,  and 
repeated  washing  of  the  dry  residue  with  ether  is  sufficient  to  free 
strychnine  from  the  majority  of  admixed  substances.  T.  H.  P. 

Colorimetric  Estimation  of  Strychnine.  E.  Scandola  {Chem, 
Zentr.,  1911,  1,  593  ;  from  a  Reprint  from  Boll.  Soc.  Med.-chirurg.  di 
Pavia,  1910). — The  solution,  which  should  not  contain  any  other 
alkaloid  but  strychnine,  is  evaporated  to  dryness,  and  2  c.c.  of 
Mandelin's  reagent  are  added  ;  this  is  made  by  dissolving  1  gram 
of  ammonium  vanadate  in  200  grams  of  mouohydrated  sulphuric  acid. 
When  the  solution  has  turned  red,  10  c.c.  of  water  are  added,  and  the 
whole  is  then  introduced  into  a  graduated  cylinder  and  diluted  to 
100  c.c.  The  coloration  is  then  compared  in  a  suitable  apparatus  with 
that  obtained  from  solutions  of  strychnine  sulphate  of  known  strength. 

L.  DE  K. 

Estimation  of  Indole.  Harald  Seidelin  {J.  Hygiene,  1911,  11, 
1 18 — 121). — Dilute  solutions  of  indole  of  known  strength  are  treated 
with  Ehrlich's  solution  (jo-dimethylaminobenzaldehyde),  alcohol,  hydro- 
chloric acid,  and  potassium  persulphate,  and,  when  the  red  colour  so 
produced  has  reached  a  maximum,  these  are  extracted  with  chloro- 
form ;  the  chloroform  extracts  form  a  colour  scale  for  the  subsequent 
estimation  of  indole.  Fading  due  to  oxidation  is  prevented  by  cover- 
ing the  chloroform  with  sterile  physiological  salt  solution,  and  the 
tubes  are  closed  with  cotton  wool  and  paraffin  or  rubber  caps. 

W.  D.  H. 

A  New  Spectro-colorimetric  Method  of  Estimating  Indican 
in  the  Urine.  St.  Kozlowski  (Bull.  Acad.  Sci.  Cracow,  1911, 
47 — 56). — The  method  of  estimation  depends  on  the  measurement  of 
the  coefficient  of  extinction  of  the  product  of  oxidation  for  mono- 
chromatic light  of  two  different  wave-lengths.  To  test  the  method, 
experiments  were  made  with  solutions  of  pure  indigotin  and  indi- 
rubin,  both  of  which  are  formed  in  the  oxidation  process,  and  the 
extinction  coefficients  were  determined  for  the  sodium  and  the  green 
mercury  lines.  For  indigotin  the  absorption  constant  was  found  to  be 
0  0273  and  0-1106  respectively,  the  values  for  indirubin  being  0'0586 
and  0-0242. 

On  the  basis  of  Vierordt's  law,  these  data  [can  be  applied  in  the 
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estimation  of  the  quantities  of  indigotin  and  indirubin  in  a  solution 
containing  both,  if  the  extinction  coefficients  for  the  sodium  and 
mercury  lines  are  determined  for  the  mixed  solution.  Actual  measure- 
ments show  that  the  values  obtained  in  this  way  are  in  moderate 
agreement  with  the  true  concentrations,  the  values  for  indigotin  being, 
however,  too  high  and  those  for  indirubin  too  low.  H.  M.  D. 

Estimation  of  Indican  in  the  Presence  of  Iodides,  and  their 
Estimation.  C.  J.  Reichardt  (Pharm.  Zeit.,  1911,  56,  321). — 
Before  applying  the  usual  test  for  indican  (by  means  of  bleaching 
powder  and  chloroform),  it  is  advisable  to  remove  substances  that 
interfere  by  means  of  lead  acetate.  The  author,  however,  noticed  that 
iodine,  if  present,  is  but  imperfectly  removed,  and  may  be  detected 
both  in  the  filtrate  and  precipitate.  An  experiment  is  described  where 
a  person  took  a  dose  of  0*3  gram  of  sodium  iodide,  and  after  four  hours 
150  c.c.  of  urine  were  passed.  Fifty  c.c.  of  the  urine  were  mixed  with 
30  c.c.  of  10%  solution  of  lead  acetate,  and  the  filtrate  and  washings 
were  rendered  alkaline  with  potassium  hydroxide.  After  removing  the 
lead  hydroxide  by  filtration,  the  liquid  was  mixed  with  a  little  starch 
solution,  and  ferric  chloride  was  added  until  the  colour  became  black 
One  c.c.  of  iV/10-thiosulphate  was  now  added  at  once,  and  the  reddish- 
brown  liquid  again  titrated  to  black  colour  with  iV/10-iodine  ;  0"75  c.c. 
of  thiosulphate  was  used  =  0"028575  gram  of  iodine  in  150  c.c. 
The  precipitate  was  then  treated  with  solution  of  ammonium  chloride 
to  dissolve  the  lead  iodide,  and  the  solution  treated  as  before,  when 
0*3  c.c.  of  thiosulphate  was  used  =  001 143  gram  of  iodine  in  150  c.c. 
From  the  0*24  gram  of  iodine  administered,  0'04  gram  passed  into  the 
urine  after  four  hours.  L.  de  K. 

Experiments  with  the  Biuret  Reagent  [Detection  of  Protein. 
etc.].  S.  L.  Kantor  and  William  J.  Gies  (Froc.  Amer.  Soc.  Biol. 
Chem.,  1910,  xvii — xviii ;  J.  Biol.  Chem.,  9). — Paper  and  other  forms 
of  cellulose  completely  decolourise  the  biuret  reagent  (and  also  Fehling's 
solution),  a  copper  cellulose  product  being  formed.  Such  paper  may  be 
used  for  the  detection  of  protein  or  of  reducing  substances. 

W.  D.  H. 

Liebermann's  Protein  Reaction.  W.  Alberda  van  Ekenstbin 
and  Jan  J.  Blanksma  (Chem.  Weekblad,  1911,  8,  313 — 315.  Compare 
Abstr.,  1910,  i,  461,  762). — An  investigation  of  the  colour  reactions 
produced  by  tryptophan  with  hexoses,  methylpentoses,  and  pentoses. 
At  the  ordinary  temperature  tryptophan  gives  with  w-hydroxymethyl- 
furfuraldehyde  and  concentrated  hydrochloric  acid  a  red  coloration, 
which  changes  to  reddish-violet  and  then  to  violet.  The  change 
is  accelerated  by  heat,  and  the  intensity  of  the  coloration  depends  on 
the  proportion  of  hydroxymethylf urfuraldehyde  present.  Since  hexoses 
with  hydrochloric  acid  yield  hydroxymethylfurfuraldehyde,  they  also 
produce  a  similar  series  of  colour  changes  on  warming  with 
hydrochloric  acid  and  tryptophan. 

When  a  mixture  of  hydrochloric  acid  and  tryptophan  is  warmed 
with  8-methylf urfuraldehyde  or  rhamnose,  a  violet-tinted  red  coloration 
is  produced. 
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Proteins  with  a  tryptophan  residue,  but  lacking  a  hexose  group, 
undergo  scarcely  any  change  when  heated  with  concentrated  hydro- 
chloric acid.  A  trace  of  hydroxymethylfurfuraldehyde  produces  the 
red  to  violet  coloration.  2-Methylfurfuraldehyde  and  hydrochloric 
acid  impart  a  rose  to  purple-red  colour  to  proteins  and  to 
methylpentoses,  such  as  rhamnose. 

When  warmed  with  w-hydroxymethylfurfuraldehyde,  2-methylfur- 
furaldehyde,  or  furfuraldehyde,  proteins  lacking  a  tryptophan  residue 
give  no  coloration.  But  when  a  protein  contains  both  a  tryptophan 
residue  and  a  hexose  group,  warming  with  concentrated  hydrochloric 
acid  converts  this  group  into  hydroxymethylfurfuraldehyde,  which 
reacts  with  the  tryptophan  to  produce  the  violet  coloration.  These 
facts  explain  Liebermann's  protein  reaction. 

No  coloration  is  developed  when  tyrosine  or  phenylalanine  is  heated 
with  hydrochloric  acid  and  hydroxymethylfurfuraldehyde,  or  2-methyl- 
furfuraldehyde,  or  furfuraldehyde.  When  scatole  is  heated  with 
concentrated  hydrochloric  acid  and  ^-hydroxymethylfurfuraldehyde 
or  hexoses,  a  violet  coloration  is  produced  ;  with  2-methylfurfuralde- 
hyde  or  methylpentoses,  the  colour  is  dark-red  to  purple-red ;  with 
furfuraldehyde  it  is  muddy,  reddish-brown  (compare  Weehuizen, 
Abstr.,  1907,  ii,  308). 

When  heated  with  concentrated  hydrochloric  acid  and  hydroxy- 
methylfurfuraldehyde, indole  gives  a  light  yellow  to  orange-red 
coloration,  the  tint  depending  on  the  concentration  ;  with  furfuralde- 
hyde it  produces  a  brownish-red  tint  (compare  Fleig,  Abstr.,  1908,  ii, 
1077).  A.  J.  W. 


The  Quantitative  Chemical  Analysis  of  Mixtures  by  Utilising 
Differences  of  Specific  Gravity.  Hans  Friedenthal  {Ber.,  1911, 
44,  904 — 908). — The  author  recommends  the  more  extended  utilisation 
of  differences  of  density  for  the  separation  and  estimation  of 
mixtures. 

Bromoform  or  methylene  iodide,  diluted  to  the  requisite  density  by 
the  addition  of  toluene  or  xylene,  are  serviceable  liquids  for  the 
separation  of  salts,  carbohydrates,  and  proteins  by  this  method. 

Where  necessary,  the  separation  may  be  effected  by  means  of  a 
centrifuge,  a  special  separating  funnel,  with  no  projecting  parts, 
having  been  devised  for  use  in  this  case. 

A  second  method  of  utilising  the  differences  in  density  for  the 
quantitative  analysis  of  solutions  consists  in  increasing  the  centrifugal 
force.  By  means  of  a  centrifuge  making  10,000  revolutions  per 
minute,  casein  can  be  completely  separated  from  milk  in  three  hours, 
and  milk  fat  separated  into  a  solid  and  a  liquid  layer. 

The  differences  of  density  may  be  accentuated  by  bromination  or 
treatment  with  iodine,  and  the  separation  of  unsaturated  compounds 
thereby  more  readily  accomplished.  By  treating  milk  fat  with  iodine, 
and  subsequently  centrifuging,  the  unsaturated  fats  may  be  readily 
separated. 

With  centrifuges  of  high  revolution,  it  has  been  found  possible  to 
separate  many  colloids  from  solution.  F.  B. 
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Action  of  Metals  in  the  Presence  of  Hydrogen  Peroxide  on 
the  Reagents  for  Blood.  Franz  Michel  {Chem.  Zeit.,  1911,  35, 
471). — The  following  scheme  is  recommeaded  in  order  to  determine 
whether  a  substance  consists  of  inorganic  or  organic  oxidisers,  or  con- 
tains organic  catalysts  : 

(1)  The  substance  gives  a  green  coloration  with  the  leucomalachite- 
green  reagent,  without  the  addition  of  hydrogen  peroxide.  Oxidisers, 
such  as  ferric  salts,  halogens,  manganese  dioxide,  etc.,  are  present. 
These  substances  also  give  a  red  colour  with  an  aqueous  solution  of 
2  :  4-diaminophenol  hydrochloride.  (2)  With  the  above  reagent  alone, 
the  substance  gives  no  coloration,  but  on  the  addition  of  hydrogen 
peroxide  a  more  or  less  intense  green  colour  gradually  develops. 
Metals,  such  as  iron  or  copper,  the  compounds  of  which  readily  give 
up  oxygen,  may  be  present,  as  also  blood  or  pus.  A  few  c.c.  of  a 
colourless  1%  solution  of  diaminophenol  hydrochloride  are  now  added 
to  the  green  solution.  If  a  red  colour  is  immediately  produced,  an 
inorganic  catalyst  is  present.  If  the  green  colour  is  unaltered,  an 
organic  catalyst,  such  as  blood,  is  present.  T.  S.  P. 

New  Chemical  Reaction  for  Blood.  Domenico  Ganassini 
{Boll.  Chim.  Farm.,  1911,  50,  57 — 67). — The  reagent  is  prepared  from 
Baeyer's  eosin  hydrate  (this  Journ.,  1877,  i,  200),  which  is  produced 
by  dissolving  0'2  gram  of  eosin  in  200  c.c.  of  20%  potassium  hydroxide 
solution  at  the  boiling  point.  After  cooling,  55  c.c.  of  hydrochloric 
acid  (D  1'19)  are  added,  and  the  orange-coloured  precipitate  obtained 
is  collected  and  dried.  The  reagent  consists  of  an  alcoholic  solution  of 
this  substance,  which,  just  before  use,  is  rendered  alkaline  with  potassium 
hydroxide  and  treated  with  a  few  drops  of  10%  hydrogen  peroxide. 
The  blue  liquid  obtained  rapidly  becomes  yellow  in  contact  with 
blood,  the  reaction  being  apparently  specific  for  haemoglobin  and 
its  derivatives  containing  iron.  The  only  other  substances  found 
to  give  it  are  potassium  ferricyanide  and  potassium  permanganate,  but 
these  turn  the  blue  solution  yellow  in  the  absence  of  hydrogen 
peroxide,  whilst  blood  does  not. 

Convenient  modifications  of  the  test  are  described  for  the  recognition 
of  blood-stains,  and  of  blood  in  urine  and  faeces.  R.  Y.  S. 

Peroxydase  of  Cow's  Milk  and  the  jp-Phenylenediamine 
Reaction.  Emile  Nicolas  {Bull.  Soc.  chim.,  1911,  [iv],  9,  266 — 269). 
— Boiled  cows'  milk,  or  the  casein  precipitated  therefrom  by  alcohol, 
magnesium  sulphate,  or  acetic  or  lactic  acid,  gives  a  blue  coloration 
with  ^-phenylenediamine  and  hydrogen  peroxide,  provided  that 
sufficient  hydrogen  peroxide  is  used.  The  coloration  is  due  to  the 
interaction  of  casein  with  an  oxidation  product  of  the  amine.  Such 
milk  or  casein  does  not  give  any  reaction  with  guaiacol  and  hydrogen 
peroxide,  unless  a  peroxydase  is  added.  In  distinguishing  between 
raw  and  boiled  milk,  therefore,  by  the  jt?-phenylenediamine  test, 
one  drop  only  of  hydrogen  peroxide  solution  (1  vol.)  per  c.c.  of  milk 
should  be  used,  as  this  quantity  gives  a  blue  coloration  if  peroxydase 
is  present,  but  no  coloration  with  boiled  milk  or  the  casein  precipitated 
from  this  (compare  Bordas  and  Touplain,  Abstr.,  1910,  ii,  57,  226). 

T.  A.  H. 
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The  Theory  of  Refraction  Constants.  Otto  Wiener  {Ber.  K. 
Sachs.  Ges.  Wiss.  Math.-phys.  £1.62,  1910,  256— 277).— Mathematical ; 
the  author  obtains  for  the  dielectric  constant  of  a  mixture  consisting 
of  one  substance  imbedded  in  another  a  generalised  Lorenz-Lorentz 
expression  which  involves  a  "form-number"  u.  This  number  is 
determined  by  the  shape  of  the  imbedded  particles,  and  is  greater  than 
2  when  the  particles  are  not  spherical.  The  values  of  u  in  different 
cases  are  discussed  ;  it  is  shown  also  how  they  may  be  derived  from 
optical  data.  The  results  obtained  for  different  substances  corre- 
spond in  general  with  their  relative  molecular  complexities.  The 
advance  with  respect  to  previous  empirical  improvements  of  the 
Lorenz-Lorentz  formula  consists  in  the  mode  of  deduction  and  the 
theoretical  interpretation  of  the  quantity  u.  F.  M.  G.  M. 

Refractive  Index  of  Water.  Gregory  P.  Baxter,  Laurie  Lorne 
Burgess,  and  Herbert  Wilkens  Daudt  (J.  Amer.  Chem.  Soc,  1911,  33, 
893 — 901). — In  connexion  with  a  study  of  the  refractive  indices  of  salt 
solutions  and  the  refractive  constants  of  dissolved  salts  (following 
abstract),  a  knowledge  of  the  exact  value  of  the  index  of  refraction  of 
water  at  25°  was  required.  Determinations  of  the  constant  have, 
therefore,  been  made  at  this  temperature,  and  also  at  20°  and  30°, 
special  attention  being  devoted  to  the  purity  of  the  water  and  the 
careful  regulation  of  the  temperature.  The  values  obtained  for  [to]d 
are  1'33299  at  20°,  1-33248  at  25°,  and  1-33190  at  30°,  when  referred 
to  air  at  the  same  temperatures,  and  1*33335  at  20°,  1  "33284  at 
25°,  and  1 '33225  at  30°,  when  referred  to  vacuum.  These  values  are 
probably  correct  within  0-00002.  E.  G. 

Refractive  Power  of  the  Halogen  Salts  of  Lithium,  Sodium, 
and  Potassium  in  Aqueous  Solution.  Gregory  P.  Baxter, 
Arthur  C.  Boylston,  Edward  Mueller,  N.  Henry  Black,  and 
Philip  B.  Goode  {J.  Amer.  Chem.  Soc,  1911,  33,  901— 922).— Much 
work  has  already  been  done  on  the  refractive  indices  of  solutions 
of  electrolytes,  but  the  accuracy  of  most  of  the  results  is  regarded  as 
doubtful,  insuificieut  care  having  been  taken,  in  many  cases,  to  ensure 
the  freedom  of  the  substances  from  probable  impurities,  especially 
moisture. 

The  densities  and  refractive  indices  of  solutions  of  the  chlorides, 
bromides,  and  iodides  of  lithium,  sodium,  and  potassium  have  been 
determined  at  25°  at  various  concentrations. 

The  increase  in  density  of  the  solutions  with  increasing  concentra- 
tion is  nearly,  but  not  quite,  proportional  to  the  quantity  of  salt  in 
unit  volume.  The  values  obtained  by  dividing  the  differences  between 
the  densities  of  the  solutions  and  of  water  by  the  molal  concentrations 
have  been  calculated.  These  increments  decrease  slowly  with 
increasing  concentration,  except  in  the  case  of  lithium  iodide.     This 
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decrease  is  due  to  the  contraction  which  takes  place  during  the  solution 
of  most  salts  in  water,  lithium  bromide  and  iodide  being  exceptions  to 
the  rule  and  showing  expansion  during  solution. 

Similar  increments  have  been  calculated  for  change  in  the  refractive 
index,  and  these  also  decrease  slowly  as  the  concentration  increases. 
The  increments  are  closely  additive  at  equivalent  concentrations, 
especially  at  low  concentrations,  indicating  that  the  ionic,  but  not  the 
molecular,  increments  are  nearly  constant.  The  increments  for 
potassium  salts  are  uniformly  lower  than  those  for  sodium  salts, 
whilst  those  for  lithium  salts  are  the  lowest ;  this  peculiarity  is 
doubtless  closely  connected  with  the  contraction  or  expansion  which 
takes  place  when  the  salts  are  dissolved. 

It  is  pointed  out  that  a  refractive  constant  for  one  component 
of  a  solution  cannot  be  entirely  satisfactory,  if  calculated  on  the 
assumption  that  the  specific  refraction  of  the  other  component  remains 
constant  in  solution  and  equal  to  that  of  the  pure  substance,  since,  in 
general,  specific  rotation  changes  with  even  slight  changes  of 
conditions.  The  specific  refractions  of  the  nine  salts  are  nearly 
constant,  but  increase  slightly  as  the  dilution  increases.  The 
molecular  refractions  are  nearly  additive  at  all  concentrations. 

E.  G. 

Second  Spectrum  of  Hydrogen  in  the  Extreme  Red. 
F.  Croze  {Compt.  rend.,  1911,  152,  1574— 1576).— The  position  and 
relative  intensity  of  72  bands  in  the  secondary  spectrum  of  hydrogen 
in  the  extreme  red  have  been  measured  for  wave-lengths  beyond  A  6836 
Angstrom  units.  The  results,  which  are  given  in  tabular  form,  show 
no  well-defined  regularities  in  the  distribution  of  the  lines.  The  most 
intense  are  situated  at  A  7072,  7325,  6916,  and  7056.         W.  0.  W. 

Spectroscopy  of  Oxygen.  Walter  Steubing  {Ann.  Physik, 
1911,  [ivj,  34,  1003— 1010).— Polemical  against  Kayser  (this  vol.,  ii, 
237).  H.  M.  D. 

[Spectroscopic  Investigations.]  Johannes  Stark  {Ann. 
Physik,  1911,  [iv],  34,  1011— 1014).— Polemical  against  Kayser  (this 
vol.,  ii,  237).  H.  M.  D. 

Spectrum  of  Air  Given  by  the  Initial  Discharge  of  the 
Spark  with  Self-induction.  Gustave  A.  Hemsalech  {Compt.  rend., 
1911,  152,  1471—1474.  Ooojpare  this  vol.,  ii,  449).— The  true  spark 
spectrum  of  air  has  been  shown  to  differ  from  the  spectrum  produced 
by  the  oscillations  following  the  spark.  The  former  may  be 
rendered  more  intense  by  blowing  air  across  the  electrodes,  thus 
raising  the  potential.  The  intensity  of  the  spectrum  due  to  the 
initial  discharge  of  a  self-induction  spark  varies  inversely  as  the 
capacity  of  the  condenser  and  directly  as  the  self-induction. 

W.  0.  W. 

Mineral  Constituents  of  a  Dusty  Atmosphere.  W.  Noel 
Hartley  {Proc.  Roy.  ISoc,  1911,  A,  85,  271— 275).— Photographs  of 
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spark  spectra  between  cadmium  electrodes  have  been  taken  with 
exposures  varying  from  one  to  sixty  seconds.  In  the  case  of  the 
longer  exposed  plates,  the  solar  spectrum  is  overlaid  by  exceedingly 
fine  dark  lines,  which  are  due  to  solid  matter  suspended  in  the  atmos- 
phere. Twenty-two  such  lines  have  been  identified  as  those  of 
elements  known  to  be  contained  in  atmospheric  dust,  namely,  calcium, 
lead,  copper,  iron,  manganese,  nickel,  magnesium,  and  carbon.  Spectra 
of  the  spark  discharge  in  hydrogen  showed  no  trace  of  these  lines. 
Determinations  of  the  weight  of  material  necessary  to  give  the  lines 
of  these  spectra  have  also  been  made.  From  these  it  appears  that  the 
calcium  and  copper  reactions  are  more  delicate  than  the  test  for 
sodium  by  the  yellow  flame  or  even  by  the  photography  of  the 
ultimate  lines  of  sodium  in  the  oxyhydrogen  flame  and  spark.  The 
reactions  of  lead,  manganese,  and  magnesium  in  the  spark  are  much 
more  sensitive  than  those  of  sodium,  calcium,  or  copper.      H.  M.  D. 

Regularities  in  the  Spectrum  of  Neon.  Herbert  E.  Watson 
(Proc.  Camh.  Phil.  Soc,  1911,  16,  130 — 135). — From  an  examination 
of  the  spectrum  of  neon  it  is  found  that,  if  the  bright  lines  only 
are  considered,  the  spectrum  exhibits  three  groups  of  lines  which 
diminish  in  general  intensity  towards  the  ultra-violet  end  of  the 
Bpectrum. 

The  first  group,  which  extends  from  the  extreme  red  to  \  =  4071, 
consists  of  one  very  bright  line,  one  weaker  line,  three  quadruplets, 
and  three  triplets.  The  second  group,  extending  from  A  =  3754  to 
X  =  3370,  contains  one  very  bright  line,  one  weaker  line,  three 
quadruplets,  and  four  triplets,  whilst  the  third  group,  extending  from 
A.  =  3167  to  A.  =  2736,  contains  two  bright  lines,  three  quadruplets,  and 
six  (or  possibly  only  five)  triplets.  The  difEerences  between  the  fre- 
quencies of  the  first  and  second,  first  and  third,  and  first  and  fourth 
lines  in  the  systems  of  quadruplets  are  respectively  1070,  1429,  and 
1847  X  lOS/A. 

The  arrangement  of  the  lines  resembles  closely  the  blue  portion  of 
the  red  argon  spectrum  investigated  by  llydberg.  H.  M.  D. 

The  Separation  of  the  Spectral  Lines  of  Calcium  and 
Strontium  in  the  Magnetic  Field.  B.  E.  Moore  {Physikal. 
Zeitsch.,  1911,  12,  443 — 445). — From  measurements  of  the  separation 
of  the  lines  of  calcium  and  strontium  under  the  influence  of  a  strong 
magnetic  field,  it  is  found  that  Preston's  law  is '  not  satisfied  in  the 
majority  of  cases.  For  both  elements,  however,  the  lines  of  the  second 
subsidiary  series  and  the  firsb  lines  of  the  first  subsidiary  series  are 
resolved  in  accordance  with  the  requirements  of  this  law. 

H.  M.  D. 
/ 

Vacuum  Tube  Spectra  of  Mercury.  Frank  Horton  {Proc.  Roy. 
Soc,  1911,  A,  86,  288 — 302). — Experiments  with  mercury  vacuum 
tubes  are  described,  which  show  that  several  spectra  can  be  obtained 
which  depend  on  the  electrical  conditions  of  the  discharge.  The  par- 
ticular spectrum  appearing  in  a  given  case  depends  on  the  energy  of 
the  discharge  in   relation  to  the  mass  of    vapour  through  which    it 
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passes.  The  simplest  spectrum  consists  of  five  lines,  and  this  is  always 
obtained  when  both  limbs  of  the  tube  are  fairly  hot  and  the  discliarge 
is  running  easily.  As  the  energy  of  the  discharge  is  increased  or  the 
pressure  of  the  vapour  diminished,  more  complicated  spectra  make 
their  appearance.  All  the  lines  of  each  spectrum  appear  at  the  same 
moment  as  the  electrical  conditions  become  suitable  to  its  production. 

Two  of  the  methods  employed  for  producing  different  spectra  of 
mercury  are  referred  to  as  being  of  particular  significance  for 
spectroscopic  purposes.  In  one  of  these,  discharge  takes  place  under 
a  low  potential  difference  with  the  aid  of  a  glowing  lime  cathode, 
whilst  in  the  other,  discharge  is  effected  in  an  electrodeless  ring  by 
electro-magnetic  induction.  H.  M.  D. 

The  Absorption  Spectra  of  the  Vapours  of  Some  Sulphur 
Compounds.  John  E.  Purvis  {Proc.  Camb.  Phil.  Soc,  1911,  16, 
155—160.  Compare  Trans.,  1910,  97,  2287).— Observations  relating 
to  the  absorption  spectra  of  the  vapours  of  ethyl  trithiocarbonate, 
diethyl  thionthiolcarbonate,  ethyl  thioloxalate,  and  propyl  dithiol- 
oxalate  are  recorded  which  show  the  influence  of  temperature  between 
about  15°  and  100°  and  of  pressure  between  about  760  mm.  and 
950  mm. 

Each  of   the  vapours  exhibits   one  large   absorption   band    which 

widens  as  the  temperature  and  pressure  are  increased.     This  band  is 

comparable  with  that  previously  found  in  alcoholic  solution,  although 

the  latter  lies  nearer  the  less  refrangible  end  of  the  spectrum.     There 

is  no  formation  of  series  of  narrow  bands  analogous  to  those  found 

in  the  vapour  of  carbon  disulphide.     The  broad  absorption  band  is 

supposed  to  be  due  to  a  ring  structure,  and  the  four  compounds  examined 

•S 
are  represented  as  containing  respectively  the  ring   forms:     ii]]>CS, 

ii>CS,    11       I    ,  and    II      1    .  H.  M.  D. 

•O  -0— CO  -S— CO 

Investigation  of  Emission  Spectra  of  Solid  Aromatic 
Substances  by  means  of  the  Ultra-violet  Filter.  Eugen 
Goldstein  (5er.  Deut.  physikal.  Ges.,  1911,  13,  378 — 392.  Compare 
Abstr,,  1904,  ii,  689,  690;  1910,  ii,  469,  671),— The  ultra-violet 
filter  described  by  Wood  can  be  conveniently  employed  in  the 
investigation  of  the  emifsion  spectra  of  substances  which  are  excited 
by  radiation  of  very  short  wave-lengths.  It  is  found  that  a  large 
number  of  aromatic  compounds,  under  the  influence  of  the  ultra- 
violet rays  thus  obtained,  exhibit  discontinuous  emission  spectra 
which  are  identical  with  the  initial  spectra  which  appear  as  the  first 
and  transient  result  of  the  action  of  cathode  rays.  Excitation  by 
ultra-violet  rays  affords  therefore  a  means  of  studying  the  detailed 
structure  of  the  initial  spectra.  When  aromatic  ketones  or  aldehydes 
are  acted  on  by  cathode  rays,  the  chief  spectrum  is  developed  im- 
mediately, and  no  evidence  of  an  initial  spectrum  is  obtained.  A 
similar  result  is  found  in  the  action  of  the  ultra-violet  rays  on  these 
substances. 
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As  with  the  cathode  rays,  many  aromatic  compounds  give  rise  to 
after-glow  spectra  (solution  spectra)  when  the  ultra-violet  rays  cease 
to  act.  These  spectra,  the  intensity  of  which  increases  as  the  tem- 
perature falls,  are  in  all  probability  due  to  the  presence  of  traces  of 
impurities.  Fractionation  experiments  are  described  in  support  of 
this  view. 

When  the  chief  spectrum  of  a  substance  has  been  developed  by  the 
action  of  cathode  rays,  and  the  substance  is  then  acted  on  by  ultra- 
violet rays,  these  give  rise  to  the  chief  spectrum  instead  of  the  initial 
spectrum.  This  indicates  that  the  original  substance  is  modified  by 
the  action  of  the  cathode  rays,  and  that  the  chief  spectrum  is  due  to 
the  transformed  substance. 

The  fact  that  certain  substances  give  emission  spectra  when  acted 
on  by  cathode  rays,  but  not  when  subjected  to  ultra-violet  rays 
from  the  filter,  is  probably  due  to  the  remote  position  occupied  by 
the  region  of  selective  absorption  in  the  ultra-violet.  Rays  of  such 
small  wave-length  are  not  transmitted  by  the  filter.  H.  M.  D. 

Some  Causes  of  the  Formation  of  Colour  in  Inorganic 
Compounds.  C.  Reichard  {Pharm.  Zentr.-h.,  1911,52,  591 — 597). — 
A  discussion  of  the  colour  of  inorganic  compounds  as  compared  with 
the  colour  of  the  elements  from  which  they  are  built  up.  The 
effect  of  temperature,  state  of  division,  etc.,  on  the  variation  in 
colour  is  dealt  with,  but  no  explanation  of  the  colours  is  given. 

T.  S.  P. 

The  Colorimetric  Dilution  Law  and  its  Application  to 
Triphenylmethyl.  Jean  Piccard  {Annahn,  1911,  381,  347 — 351). 
— According  to  Beer  {Ann.  Phys.  Ghem.,  1852,  86,  78),  the  observed 
intensity  of  a  coloured  solution  as  observed  by  looking  down  on  the 
solution  placed  in  a  cylinder  does  not  alter  during  the  addition  of 
more  of  the  solvent.  The  same  law  holds  good  when  the  dissolved 
material  consists  of  two  isomeric  modifications  in  equilibrium  with  one 
another.  The  ratio  of  the  concentrations  of  the  two  forms  is  constant, 
and  hence  the  colour  is  constant  and  independent  of  the  dilution 
C^jC^  =  K.  When,  however,  the  one  modification  is  a  dissociating 
polymerJde  of  the  other,  the  relationships  are  different;  then  C/c^=^  K^. 
With  increasing  dilution  the  value  of  C  diminishes  more  rapidly  than 
the  value  of  c. 

When  solutions  of  triphenylmethyl  in  absolute  ether  are  examined 
in  the  colorimeter,  it  is  noticed  that  the  yellow  colour  of  the  solution 
increases  in  intensity  during  dilution  up  to  a  certain  maximum  value. 
The  colourless  triphenylmethyl  is  presumably  a  polymeric  form  of  the 
yellow  unimolecular  form  (compare  Schmidlin,  Abstr.,  1908,  i,  623). 

J.  J.  S. 

Absorption  of  Light  of  Some  Corresponding  Ethane,  Ethylene, 
and  Acetylene  Derivatives.  Hans  Stobbb  and  Eeich  Ebert  (Ber., 
1911,  44, 1289 — 1294), — The  authors  have  investigated  the  ultra-violet 
absorption  spectra  of  the  following  groups  of  compounds  in  alcoholic 
solution,  and  find  that  the  replacement  of  a  single  linking  by  a  double 
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or  triple  liuking  causes,  in  all  groups,  a  displacement  of  the  absorption 
bands  (or,  in  the  case  of  continuous  absorption,  of  the  absorbed 
region)  towards  the  visible  spectrum,  but  the  effect  in  the  case  of  a 
triple  linking  is  not  so  great  as  that  of  a  double  linking :  (1)  Ethyl- 
benzene,  styrene,  phenylpropiolic  acid  ;  (2)  ^-phenylpropionic,  phenyl- 
propiolic  and  the  stereoisomeric  cinnamic  acids  ;  (3)  phenyl  phenyl- 
ethyl  ketone,  phenyl  styryl  ketone  acd  phenyl  phenylacetylene  ketone  ; 
(4)  dibenzyl,  stilbene  and  tolane ;  (6)  diphenylbutane,  diphenyl- 
butadiene,  diphenyldiacetylene  and  diphenylbuteninene. 

The  formation  of  reduction  or  additive  products  from  acetylenic 
compounds,  whereby  the  triple  linking  is  converted  into  an  ethylenic 
linking,  is  therefore  accompanied  by  a  deepening  of  the  colour,  and  the 
same  is  true  of  the  formation  of  polymerisation  products. 

The  polymerisation  of  phenylpropiolic  acid  to  1-phenylnaphthalene- 
2  :  3-dicarboxylic  acid  causes  a  displacement  of  the  limits  of  absorption 
towards  the  visible  spectrum,  by  about  700  oscillation  frequencies. 

F.  B. 


Fluorescence  and  Radioluminescence  of  Some  Hydro- 
carbons with  Ethane,  Ethylene,  and  Acetylene  Residues. 
Hans  Stobbe  and  Erich  Ebert  {Ber.,  1911,  44,  1294— 1297).— The 
fluoresoence  and  radioluminescence  of  (1)  dibenzyl,  stilbene  and 
tolane,  and  (2)  of  diphenylbutane,  diphenylbutadiene,  diphenyl- 
buteninene and  diphenyldiacetylene  have  been  investigated,  and  it  is 
found  that  in  the  same  series,  hydrocarbons  containing  only  single  or 
triple  linkings  have  approximately  the  same  luminescence,  whilst 
those  containing  double  linkings  show  a  much  higher  luminescent  power. 
Thus,  in  the  second  series,  the  intensity  of  luminescence  increases 
from  the  butane  and  diacetylene  derivatives  to  a  maximum  with  the 
butadiene  compound,  the  luminescence  of  diphenylbuteninene  having 
an  intermediate  value. 

The  effect  accompanying  the  replacement  of  a  single  by  a  double 
linking  is  therefore  much  greater  than  that  produced  by  the  triple 
linking,  which  raises  the  power  of  luminescence  to  only  a  small 
extent. 

The  authors  point  out  a  connexion  between  the  intensity  of 
luminescence  and  the  position  and  form  of  the  ultra-violet  absorption 
bands  ;  increase  in  the  intensity  of  luminescence  is  accompanied  by  a 
deepening  of  the  absorption  bands  and  their  displacement  towards  the 
visible  spectrdm  (compare  preceding  abstract).  F.  B. 

Stokes'  Law  and  a  General  Relation  between  Absorption 
and  Phosphorescence.  L.  Bruninghaus  {Compt.  rend.,  1911,  152, 
1578 — 1580.  Compare  Abstr.,  1910,  ii,  88,  89). — A  comparison  of  all 
the  known  absorption  and  emission  spectra  of  organic  and  inorganic 
phosphorescent  substances  has  shown  that  each  group  of  bands  of  the 
emission  spectrum  is  nearer  the  red  than  the  corresponding  and 
adjacent  group  of  the  emission  spectrum.  In  this  respect  phosphor- 
pscent  substances  are  in  accord  with  the  requirements  of  Stokes'  law. 

W.  0.  W. 
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Triboluminescence.  P.  N,  van  Eck  {Pharm.  WeekUad,  1911,  48, 
581 — 588,  611 — 614,  654 — 665). — A  summary  of  published  work  on 
triboluminescence.  A.  J.  W. 

Electrical  Double  Refraction  of  Carbon  Compounds. 
Richard  Leiser  {Ghem.  Zentr.,  1911,  i,  622 — 624;  from  Ahhandl. 
Deut.  Bunsen  Ges.,  1910,  No.  4,  1 — 71). — According  to  Kerr's 
formula  the  difference  in  path,  A,  expressed  in  terms  of  wave-lengths, 
between  the  ordinary  and  extraordinary  rays  in  the  case  of  electrical 
double  refraction  is  given  by  the  formula  A  =  BIE^,  where  I  is  the 
distance  in  centimetres  between  the  condenser  plates  used  in  the 
interference  method  of  measurement,  E  is  the  strength  of  field,  and  B 
is  the  characteristic  constant  for  the  substance  under  investigation. 
In  the  case  of  carbon  disulphide,  which  is  used  as  the  standard 
substance  of  comparison  in  this  investigation,  as  well  as  for  many 
other  substances,  B  is  approximately  proportional  to  1/  ^JX*,  where  A. 
is  the  wave-length. 

About  150  organic  liquids  have  been  investigated,  the  ratio  of  B  to 
Bo  (the  latter  being  the  constant  for  carbon  disulphide),  being  deter- 
mined under  different  conditions  of  field  strength,  temperature,  kind 
of  light  used,  etc.  A  full  description  of  the  apparatus  and  method 
of  measurement  is  given.  Most  of  the  data  hold  for  room  temperature, 
but  in  a  few  cases  measurements  were  made  over  a  temperature 
interval  of  20°.  The  great  variation  in  the  behaviour  of  isomerides 
is  illustrated  by  the  following  table,  which  gives  the  values  of 
100  BjBo : 


n-Butyl  alcohol  . . . . 
MoButyl  alcohol 
^er^. -Butyl  alcohol. 


-113 
-137 

+  154 


Benzyl  alcohol 

m-Cresol  

Anisole 


-477-0 
+  657-0 
+   35-5 


No  other  physical  property  of  organic  liquids  varies  between  such 
wide  limits,  and  it  is  impossible  to  determine  the  atomic  values  of  this 
property,  as,  for  example,  in  the  case  of  refractivity,  etc.  The  value 
of  B  is  very  sensitive  towards  temperature,  generally  decreasing  about 
0'5%  per  degree,  so  that  a  comparison  of  the  values  obtained  at  room 
temperatures  is  somewhat  arbitrary.  Nevertheless,  the  value  of 
BjBo,  excepting  in  the  case  of  compounds  such  as  nitroform,  is  fairly 
independent  of  the  temperature.  In  some  cases,  for  the  purpose  of 
comparison,  the  molecular  electrical  double  refraction,  MBj  Bod,  is 
calculated,  but  generally  the  author  deals  only  with  the  ratio  100 
BIBo. 

For  the  hydrocarbons  this  ratio  is  always  positive,  generally  small, 
and  increases  with  the  molecular  weight ;  the  symmetrical  compounds 
give  the  smallest  values.  The  following  values  of  100  BjBo  have  been 
obtained:  benzene,  12-1 ;  toluene,  24-3  ;  ethylbenzene,  25-6  ;  o-xylene, 
41-2;  wi-xylene,  24*4;  jo-xylene,  22*6;  i/^-cumene,  30-7;  and  mesityl- 
ene,  18-7.  The  saturated  paraffins  have  especially  small  constants, 
which  diminish  as  the  chain  becomes  more  branched  ;  open  and  cyclic 
paraffins  show  very  little  differences.  Each  double  linking  increases  the 
constants  6 — 9  units.  Substitution  of  a  hydrogen  atom  by  a  negative 
group   greatly   increases   the  constant:    fluorobenzene,    191;   chloro- 
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benzene,  385  ;  bromobenzene,  574 ;  iodobenzene,  288  ;    nitrobenzene, 
10070 ;  methyl  iodide,  209  ;  nitromethane,  330. 

The  following  numbers  for  different  alcohols  illustrate  the  large 
effect  of  the  introduction  of  the  OH-group  :  methyl  alcohol,  30  ;  ethyl 
alcohol,  about  0;  w-propyl  alcohol,  -78;  w-butyl  alcohol,  -113; 
tsopi-opyl  alcohol,  73  ;  benzyl  alcohol,  -477  ;  tert.-hatyl  alcohol,  154  ; 
m-cresol,  657. 

The  ethers  are  generally  more  negative  than  would  be  calculated 
from  the  means  of  the  alcohol  values  ;  in  most  cases  the  constants 
are  small,  whereas  those  of  the  aldehydes  and  ketones  are  very  large 
and  positive:  acetone,  505;  acetophenone,  2060;  benzaldehyde,  2490. 
Paraldehyde  has  a  negative  constant,  —  713,  indicating  the  presence 
of  ether  linkings. 

The  fatty  acids  have  small  positive  constants,  the  values  of  which 
are  practically  independent  of  the  molecular  weight  in  the  higher 
members  of  the  series  ;  there  is  also  a  periodic  rise  and  fall  in  the 
constants,  similar  to  that  observed  in  the  case  of  the  freezing  points. 
This  periodicity  is  found  in  several  classes  of  compounds,  as,  for 
example,  in  the  substituted  aromatic  hydrocarbons,  whilst  in  the 
poly -substituted  aromatic  compounds  definite  regularities  are  observed. 
With  increasing  substitution  in  the  paraffins,  the  constant  first 
increases  greatly,  then  diminishes  rapidly  to  a  large  negative  value, 
and  finally  approaches  the  original  small  positive  value,  as  illustrated  by : 
methane,  about  12;  methyl  chloride,  200 — 300;  methylene  chloride, 
-36;  chloroform,  -100;  carbon  tetrachloride,  2-3. 

Substances  with  high  constants  are  the  most  reactive,  those  with 
low  constants  being  slow  to  react.  There  are  exceptions,  however,  as 
in  the  case  of  phenylhydrazine,  the  constant  for  which  is  almost  zero. 
The  constants  are  of  great  use  in  determining  questions  of  constitution, 
and  they  show  also  a  connexion  with  the  dielectric  constant. 

The  author  connects  his  results  with  the  electron  theory  of  electro- 
optical  effects.  There  is  much  to  indicate  that  the  individual  molecules 
are  anisotropic  structures,  which,  contrary  to  what  holds  in  the  case 
of  crystals,  can  assume  all  possible  positions  with  respect  to  each  other 

T.  S.  P. 

Radiations  Decomposing  Water  and  the  Extreme  Ultra- 
violet Spectrum  of  the  Mercury  Arc,  A.  Tian  (Compt.  rend., 
1911,  152,  1483—1485.  Compare  this  vol.,  ii,  452).— The  radiations 
decomposing  water  with  formation  of  hydrogen  and  hydrogen  ^peroxide 
are  localised  in  the  extreme  ultra-violet,  beyond  X  1900  Angstrom 
units.  The  light  from  a  quartz  mercury  lamp  brings  about  this 
decomposition  principally  through  the  presence  of  the  rays  X  1846, 
1848,  and  1851.  An  electric  spark  between  aluminium  electrodes 
emits  the  rays  X  1854,  1857'5,  and  1862,  and  is  also  able  to  decompose 
water  in  the  same  way.  W.  O.  W. 

Photocatalysis.  Action  of  Light  on  Mixtures  of  Uranium 
Salts  and  Oxalic  Acid.  Ludwik  Bruner  and  J.  Kozak  {Zeitsch. 
Elektrochem.,  1911,  17,  354 — 360). — Solutions  containing  uranyl 
nitrate  and  oxalic  acid  are  exposed  to  strong  daylight,  a  number  of 
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solutions  being  exposed  simultaneously  so  as  to  obtain  comparable 
results.  The  reaction  is  too  slow  in  artificial  light.  Two  reactipns 
take  place:  C202(OH)2  =  C02  +  CO  +  H20  and  C202(OH)2  =  COg + 
H'CO'OH,  about  27%  of  the  decomposition  being  due  to  the  second. 
The  addition  of  strong  acids  to  the  solution  has  no  efEect  on  the 
reaction.  The  rate  of  decomposition  of  the  oxalic  acid  is  independent 
of  its  concentration  within  wide  limits.  It  increases  with  the  con- 
centration of  the  uranyl  salt,  but  more  slowly  than  this,  tending 
asymptotically  to  a  maximum.  The  effect  of  temperature  on  the  rate 
of  decomposition  is  too  small  to  be  measured.  An  attempt  is  made  to 
measure  the  effect  of  varying  the  intensity  of  the  light  by  wrapping 
the  tubes  containing  the  solutions  with  diiferent  numbers  of  layers  of 
thin  paper.  The  results  indicate  that  light  of  less  than  a  certain 
intensity  produces  little  or  no  reaction ;  above  this  intensity  the  rate 
of  change  is  almost  proportional  to  the  intensity.  The  analogy 
between  this  result  and  the  electrolysis  of  a  solution  with  increasing 
E.M.F.'&  is  pointed  out. 

No  indication  of  the  existence  of  a  photochemical  extinction  could 
be  observed.  T.  E. 

An  Apparatus  for  the  Measurement  of  Radioactivity. 
Bela  Szilard  {Chem.  Zeit.,  1911,  35,  539— 540).— A  delicately 
suspended  magnetic  needle  in  metallic  communication  with  a  metal 
band,  within  which  it  lies  at  the  zero  position,  is  contained  on  an 
insulator  inside  a  flat  circular  box  with  glass  top  etched  with  a  circular 
transparent  scale.  The  position  of  the  needle  is  read  by  a  lens  in  the 
axis  of  the  needle  support.  By  means  of  a  side  plunger  a  charge  can 
be  given  to  the  needle  and  its  metal  band.  It  is  adjusted  to  zero 
uncharged  by  rotating  the  whole  instrument,  and  then  charged.  The 
rate  of  movement  of  the  needle  on  its  return  to  zero  in  presence  of  a 
radioactive  substance  is  used  to  measure  the  activity.  For  work  with 
emanations,  the  instrument  is  mounted  on  a  cylinder  bearing  a  central 
electrode  in  connexion  with  the  needle.  F.  S. 

The  Presence  of  Helium  in  Autunites  and  the  Period  of 
Life  of  Ionium.  Arnaldo  Piutti  {Le  Radium,  1911,  8,  204 — 205). 
— An  examination  of  one  of  the  specimens  of  Portuguese  autunite 
investigated  by  Soddy  (this  vol,,  ii,  6)  showed  that  the  helium  was 
largely  present  in  the  portion  insoluble  in  hydrochloric  acid.  The 
spectrum  of  the  gas  from  3  grams  of  the  original  mineral  containing 
40%  of  autunite,  obtained  by  calcining  the  mineral,  was  compared  with 
that  obtained  by  the  calcination  of  4*2  grams  of  the  insoluble  residue 
remaining  after  prolonged  treatment  with  cold  concentrated  hydro- 
chloric acid.  The  spectrum  of  helium  was  of  similar  intensity  in  the 
two  specimens  of  gas.  Since  in  dissolving  the  mineral  in  hydrochloric 
acid  some  of  the  helium  in  the  insoluble  residue  may  be  evolved, 
calculations  of  the  age  of  the  autunite  and  of  the  life-period  of  ionium 
from  this  datum  may  be  vitiated.  F.  S. 

A  Method  of  Making  Visible  the  Paths  of  Ionising  Particles 
through  a  Gas.  Charles  T.  R.  Wilson  (Proc,  Roy.  Soc,  1911, 
A,  85,  285 — 288). — By  using  a  suitable  expansion  apparatus  the  track 
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of  individual  a-  or  /S-rays,  or  of  ionising  rays  of  any  kind,  through  a 
moist  gas  may  be  made  visible  by  condensing  water  on  the  ions  set 
free.  The  expansion  chamber  is  cylindrical  with  flat,  horizontal  roof 
and  floor,  7*5  cm.  diameter,  and  between  4  and  5  mm.  high  before,  and 
6'2  mm.  high  after,  expansion.  The  roof  is  coated  below  with  a  thin 
layer  of  clear  gelatin,  and  the  floor  also  with  gelatin  blackened  by 
Indian  ink,  which  prevents  the  deposition  of  dew  on  the  chamber  and 
forms  an  electrically  conducting  surface.  Before  expansion,  a  field  of 
16  volts  per  cm.  acts  to  remove  ions  as  fast  as  produced.  The  only 
ions  "caught"  on  expansion  are  those  produced  within  0025  second 
before  expansion.  For  eye  observation,  a  Nernst  lamp  and  condensing 
lens,  and  for  photography,  a  Leyden  jar  discharge  through  mercury 
vapour  at  atmospheric  pressure  (the  mercury  being  boiled  in  a  quartz 
tube)  were  employed,  the  spark  being  passed  from  01  to  0"2  second 
after  the  expansion  had  taken  place.  The  radium-tipped  metal 
tongue  of  a  spinthariscope  is  placed  inside  the  chamber,  and  the 
individual  trails  of  the  a-rays  are  then  clearly  seen.  Some  of 
these  show  evidence  of  having  divided  into  two  trails,  due  to 
positive  and  negative  ions  under  the  influence  of  the  field,  prior 
to  the  moment  of  exposure.  Those  photographed  before  diffusion  has 
had  time  to  occur  are  remarkably  sharply  defined  lines.  With  ^-rays, 
absolutely  straight  thread-like  lines  are  generally  seen  radiating  from 
the  source,  while  similar  lines  due  to  secondary  or  reflected  /S-rays 
cross  the  field  in  other  directions.  With  y-rays,  the  cloud  is  localised 
in  streaks  and  patches,  and  consists  mainly  in  fine  straight  thread- 
like lines  traversing  the  chamber  in  all  directions,  due  to  the 
^-particles  from  the  walls  of  the  vessel.  With  X-rays,  the  cloudlets 
are  mainly  thread-like  objects,  varying  in  length  from  a  few  milli- 
metres to  a  fraction  of  a  millimetre,  rarely  straight,  and  many  showing 
a  peculiar  beaded  structure.  The  results  are  in  agreement  with 
Bragg' s  view  that  the  whole  of  the  ionisation  by  X-rays  may  be 
regarded  as  due  to  cathode-rays  or  /S-rajs  arising  from  the  X-rays. 
The  question  as  to  the  form  of  the  X-ray  wave-front  remains 
undecided.  F.  S. 

The  Variation  of  Ionisation  with  Velocity  for  the 
y8-Partioles.  W.  Wilson  {Prop.  Boy.  Soc,  1911,  A,  85,  240—248).— 
Separate  determinations  (1)  of  the  charge  carried,  (2)  of  the  ionisation 
produced  by  the  /3-rays  of  radium  B  and  C,  separated  by  means  of  a 
magnetic  field  into  bundles  of  rays  of  different  velocities,  have  afforded 
data  for  the  determination  of  the  relative  amount  of  ionisation  pro- 
duced by  the  individual  /3-particle  at  different  velocities.  The  deter- 
mination of  the  charge  carried  by  the  rays,  and  therefore  the  number 
of  ;8-particles  worked  with,  was  made  by  allowing  the  rays,  after 
being  sorted  out  by  the  magnetic  field,  to  enter  a  box,  closed  except 
for  a  small  hole  where  the  rays  enter,  and  to  measure  the  charge 
gained  by  the  box  in  a  vacuum  by  means  of  the  deflexion  of  an 
attached  gold-leaf  system.  To  measure  the  ionisation,  a  box  of  exactly 
similar  character  was  employed  in  the  same  place  in  the  apparatus  as 
ionisation  chamber,  the  pressure  of  the  air  being  between  O'l  to  5  cm. 
of  mercury.     The  increase  of  ionisation  due  to  multiple  reflexion  of 
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the  rays  from  the  walls  of  the  box  was  separately  determined  and 
corrected  for.  As  a  result,  it  was  found  that  the  ionisation  in  free  air 
per  cm,  of  path  produced  by  the  /8-particle  varies  inversely  as  the 
square  of  the  velocity  between  velocities  of  1"4  and  2*9  (  x  10 "^'^  cm, 
per  second).  This  result  should  follow  if  the  same  amount  of  energy 
is  required  for  the  production  of  each  ion,  since  the  average  time 
spent  by  the  ^-particle  within  the  atom  is  inversely  proportional  to 
the  velocity,  and  the  work  done  by  the  electron  within  the  atom  is 
proportional  to  the  square  of  the  time.  In  thick  metal  vessels,  owing 
to  the  complicated  manner  in  which  the  ;8-pai  tides  are  scattered,  no 
simple  connexion  exists,  the  ionisation  /  in  a  thick  copper  vessel  being 
approximately  represented  by  the  equation  :  /=  K{c  -  v),  where  v  is 
the  velocity,  and  K  and  c  are  constants,  F,  S, 

Observation  of  ji-'R&js  from  Radium-Z).  Otto  von  Baeyer, 
Otto  Hahn,  and  Lise  Meitnek  {Physikal.  Zeitsch.,  1911,  12, 
378 — 379). — A  photograph  of  the  magnetic  spectrum  of  the  /8-rays  of 
a  product  containing  radium-Z),  -E  and  -F  showed  two  groups  of  easily 
deviable  /3-rays  due  to  radium-Z>.  The  velocity  of  these  new  rays  is 
0*37  and  0*31  (that  of  light  =1).  These  rays  are  therefore  of  the 
same  order  of  velocity  as  the  cathode  rays.  Only  two  of  the  members 
of  radioactive  series,  actinium  and  mesothorium-1,  remain  in  the 
disintegration,  of  which  no  rays  have  yet  been  observed,  F,  S. 

The  /?-Rays  of  the  Active  Deposit  of  Thorium.      Otto  von 

Baeyer,  Otto  Hahn,  and  Lise  Meitner  {Physikal.  Zeitsch.,  1911,  12, 

273 — 279). — The  photographic  examination  of  the  magnetic  spectrum 

of    the  /S-rays  of  the  active  deposit  of  thorium   distinguishes   three 

homogeneous  groups  of  rays,  that  from  thorium-^  with  velocity  0-63, 

and  two  very  easily  deviable  groups  with  velocities  0*34  and  0*28 

(velocity  of  light  =  1).     There  is  another  feeble  group  of  homogeneous 

rays  of  velocity  0'72.     The  jS-rays  of  fchorium-Z>  are  not  homogeneous, 

and   range  in  velocity  from   0'93   to  0'95,     These  results,  taken  in 

conjunction  with  others,  lead  to  the   general   conclusion  that  )8-rays 

above  70 — 80%  of  the  velocity  of  light  are  more  or  less  heterogeneous, 

whilst  /3-rays  of  lower  velocity  are  homogeneous.     The  slower  )8-rays 

in  passage  through  matter  suffer  reduction  of  velocity  without  loss  of 

homogeneity.     Thus  the  two  groups  of  velocity  0*63  and   072,  after 

passage  through  0*045  mm.  of  aluuiinium,  had  velocities  057  and  0"68. 

The  faster  /3-rays  through  passage  of  0*3  mm.  of  copper,  and  0*1  mm. 

of  platinum,  did  not  experience  a  change  of  velocity  of    1%.     The 

degree   of    heterogeneity   was   not   affected.      The   heterogeneity   is 

probably  impressed  upon  the  beam  in  the  immediate  neighbourhood 

of  the  point  of  expulsion  of  the  rays  through  a  reflexion  or  secondary 

radiation  effect.     The  former  conclusion  that  the  exponential  law  of 

absorption  of  /8-rays  indicates  homogeneity  is  modified  in  consequence 

of  these  results.  F.  S. 

The  Influence  of  Radium  Rays  on  the  Photo-electric 
Sensitiveness  of  Metals.  H.  Dember  {Ber.  Deut.  physikal.  Ges., 
1911,  13,  313 — 327). — The  influence  of  a-,  /8-,  and  y-rays  on  the  photo- 
electric activity  of  metals  has  been  examined.     With  a  copper  plate 
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in  a  high  vacuum,  the  photo-electric  activity  is  unaltered  when  the 
plate  is  acted  on  by  a-,  fi-,  and  y-rays.  With  a  platinum  plate  in 
similar  circumstances,  the  photo-electric  activity  increases  under  the 
influence  of  a-rays,  but  this  is  due  to  the  secondary  effect,  which 
consists  in  the  removal  of  the  adsorbed  gases  when  the  surface  of  the 
plate  is  bombarded  by  the  a-particles.  In  air  at  atmospheric  pressure 
the  phenomena  of  photo-electric  fatigue,  first  observed  by  Crowther, 
are  exhibited,  but  this  is  shown  to  be  due  to  the  ozone  which  is 
generated  by  the  acting  rays,  and  not  to  an  action  of  the  rays  on  the 
metal  itself.  H.  M.  D. 

The  Production  of  Characteristic  Rontgen  Radiations. 
R.  Whiddington  (Proc.  Camh.  Phil.  Soc,  1911,  16,  150—154*).— 
When  an  element  is  acted  on  by  primary  Rontgen  radiation  of 
sufficiently  high  penetrating  power^  it  emits  a  characteristic  secondary 
radiation.  In  order  to  determine  the  nature  of  the  primary  radiation 
which  is  just  sufficiently  penetrating  to  cause  an  element  to  emit  its 
characteristic  secondary  rays,  the  author  has  made  experiments  with 
cathode  rays  of  different  velocities.  The  critical  velocities,  which 
correspond  with  the  commencement  of  the  emission  of  the  character- 
istic rays,  were  found  to  be  as  follows  :  aluminium  2*8,  chromium  5  1, 
iron  5'7,  nickel  6-1,  copper  6'18,  zinc  6*24,  selenium  7*25  x  10^  cm.  per 
second.  These  numbers  show  clearly  that  the  critical  velocity  is  nearly 
proportional  to  the  atomic  weight  of  the  emitting  element. 

It  has  also  been  found  that  the  energy  of  the  Rontgen  radiation  for 
cathode  rays  of  given  velocity  is  proportional  to  the  magnitude  of  the 
cathode  ray  current.  H.  M.  D. 

The  Intensity  of  Secondary  Homogeneous  Rontgen  Radia- 
tion from  Compounds.  J.  Crosby  Chapman  and  E.  D.  Guest 
{Proc.  Camh.  Phil.  Soc,  1911,  16,  136 — 141). — Measurements  have 
been  made  of  the  characteristic  secondary  Rontgen  radiation  which  is 
emitted  by  strontium  in  the  form  of  chloride  and  sulphate,  and  by  tin 
as  free  metal  and  in  the  form  of  the  nitrate.  Standardised  rays  from 
an  X-ray  bulb  were  allowed  to  fall  on  a  thin  sheet  of  the  metal  or 
compound  under  investigation,  and  the  secondary  radiation  measured 
by  means  of  a  Wilson  tilted  electroscope.  The  experimental  data 
show  that  the  intensity  of  the  characteristic  secondary  radiation  is 
solely  dependent  on  the  quantity  of  the  emitting  element  present,  and 
is  therefore  a  purely  atomic  phenomenon.  This  result  supports  the 
view  that  the  characteristic  secondary  radiation  does  not  result  from 
the  subsequent  bombardment  of  atoms  by  ejected  electrons,  for,  if  this 
were  so,  the  intensities  of  the  radiation  from  a  metal  and  its  compounds 
could  not  be  equal.  H.  M.  D, 

The  Doppler  Bflfect  of  Hydrogen  Canal  Rays.  Johannes 
Stark  {Ber.  Deut.  physikal  Ges.,  1911,  13,  353 — 356). — The  interpre- 
tation of  observations  on  the  Doppler  effect  exhibited  by  canal  rays  in 
hydrogen  by  Gehrcke  and  Reichenheim  (this  vol.,  ii,  166)  is  said  to  be 
inconsistent  with  experimental  results  obtained  by  other  authors. 

H.  M.  D. 
*  and  Proc.  Boy.  Soc.,  1911,  A,  85,  323—332. 
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The  Action  of  Cathode  Rays  on  Certain  Minerals,  and 
the  Nature  of  the  Mineral  Colorations.  Cornelio  Doelter 
(Monatsh.,  1911,  32,  299 — 318). — The  colour  changes  produced  by 
the  action  of  cathode  rays  and  in  some  cases  of  ultra-violet  rays  on 
rock  salt,  sylvine,  corundum,  zircon,  ruby,  topaz,  kunzite,  barytes,  and 
celestine,  have  been  examined.  In  the  case  of  rock  salt,  the  behaviour 
of  the  naturally-coloured  blue  mineral  was  compared  with  that  of  rock 
salt  coloured  artificially  by  means  of  sodium  and  that  coloured  by  the 
action  of  cathode  rays.  The  three  forms  exhibit  considerable  differ- 
ences in  regard  to  the  effect  of  high  temperature  and  of  ultra-violet 
light  on  the  coloration. 

As  yet  no  satisfactory  explanation  of  the  colour  changes  can  be 
given.  H.  M.  D. 

The  Behaviour  of  Radium  Emanation  at  Low  Tempera- 
tures. K.  W.  Boyle  {P/iil.  Mag.,  1911,  [vi],  21,  722—732).— 
The  volatility  of  radium  emanation  at  low  temperatures  (-130°  to 
-  180°)  has  been  investigated  by  a  new  method,  in  which  the  emana- 
tion was  contained  in  a  bayonet-shaped  tube  drawn  out  to  a  fine  tip  at 
one  end,  where  the  emanation  could  be  condensed,  and  closed  at  the 
other  end  with  a  very  thin  mica  window,  thin  enough  to  allow  a-rays 
to  pass  through.  In  this  way  the  a-rays  escaping  from  the  window 
furnish  a  measure  of  the  amount  of  emanation  in  the  vapour  phase, 
the  a-rays  from  the  condensed  emanation  not  being  able  to  impinge 
upon  the  window.  The  tip  of  the  tube  was  cooled  in  pentane, 
surrounded  with  liquid  air,  which  slowly  evaporated,  allowing  the 
temperature  to  rise  gradually  while  the  ionisation  produced  by  the 
a-rays  was  obse^rved.  With  large  quantities  of  emanation  and 
insensitive  measuring  apparatus,  volatilisation  appeared  to  take  place 
sharply  at  about  -  160°,  but  with  smaller  quantities  of  emanation  and 
more  sensitive  measuring  instruments,  the  volatilisation  appeared  to 
commence  earlier,  in  one  case  as  low  as  -  170°.  The  volatilisation 
appears  to  be  normal,  and  occurs  to  a  varying  extent  over  a  wide 
range  of  temperature.  F.  S. 

Typical  Cases  of  Secondary  Emanations  Produced  by 
Uranium-X.  W.  B.  Huff  (Ion,  1910,  2,  360— 367).— Schmidt 
has  established  that  the  intensity  of  ^-rays  set  up  in  metals  by  the 
action  of  uranium-X  follows  the  order  of  their  atomic  weights,  and 
the  author  by  direct  methods  of  comparing  secondary  emanations  has 
confirmed  this  result.  F.  M.  G.  M. 

The  Complex  Nature  of  Radium-C.  Kasimir  Fajans 
{Physikal.  Zeitsch.,  1911,  12,  369— 378).— Recoil  experiments  with 
pure  radium-C,  deposited  from  the  sulphuric  acid  solution  of  the  active 
deposit  from  a  large  quantity  of  radium,  on  a  nickel  plate  have 
established  the  view  of  Hahn  and  Meitner  that  radium-C  is  complex. 
The  recoil  product  (radium- Cg)  gives  out  )8-rays  only,  within  the  experi- 
mental error  of  the  same  absorbability  as  the  total  /8-radiation  of  the 
active  deposit.  The  product  radium-Cg  has  a  half-period  of  1'38 
minutes,    its   radioactive    constant    being    0-084[sec.]'"^.      Since   the 
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a-radiation  of  the  active  deposit  does  not  come  from  radium-Cg  or 
from  its  product,  it  must  come  from  radium-C^ ;  but  the  amount  of 
radium-Cg  recoiled  from  radium-Cj  is  very  small,  and  is  much  more 
than  to  be  expected  of  a  /3-ray  recoil  than  of  an  a-ray  recoil.  The 
^-activity  of  the  recoiled  radium-Cg  is  only  l/20,000th  of  that  of  the 
source.  Experiments  on  the  recoil  of  radium-i)  from  the  same  source 
showed  that  about  25%  of  the  atoms  of  radium-Z>  formed  are  recoiled. 
It  follows  in  consequence  that  radium-Z)  must  be  the  direct  product  of 
radium-Cj,  and  not  of  radium-Cg,  and  that  the  production  of  radium-Cg 
from  radium-Cj  is  the  first  case  of  a  multiple  disintegration  experi- 
mentally observed.     The  series  therefore  runs  : 

/  Ea-Cg 
Ra-^Em-^Ra-^— >Ra-^-^Ra-Ci 

^Ra-i>     ->  Ra-^-^Rai*'—- > 

It  is  suggested  that  radium-Cg  may  be  the  parent  of  actinium.  It  is 
probable  that  only  a  small  part  of  the  y8-rays  of  the  active  deposit  are 
due  to  radium-Cg-  TI16  question  as  to  what  radiations  the  two  kinds 
of  disintegration  of  radium-C^  are  accompanied  by  remains  to  be  investi- 
gated. The  recoiled  radium-Cg  is  always  accompanied  by  a  minute 
amount  of  radium-(7j,  which  may  be  due  to  the  volatility  of  the  latter. 
In  an  appendix  [with  Walter  Makower]  the  phenomenon  of  the 
recoil  of  radium-Cg  in  a  high  vacuum  is  investigated.  No  greater 
quantity  of  radium-Cg  was  obtained,  than  at  atmospheric  pressure  in 
an  electric  field,  but  the  quantity  of  radium-C^  was  increased  about 
fifty  times.  F.  S. 

The  Radioactivity  of  Some  Igneous  Rocks  from  Antarctic 
Regions.  Arnold  L.  Fletcher  {Phil.  Mag.,  1911,  [vi],  21, 
770 — 773). — The  radium  and  thorium  contents  of  13  specimens  of 
rock  from  the  Antarctic  region  of  S.  Victoriajand  have  been  deter- 
mined. The  richest  was  a  Kenyt  lava,  coloured  red  by  infiltration  of 
geyser  water,  which  contained  4*02  x  10"^^  radium  and  1'84  x  10~^ 
of  thorium  (grams  per  gram).  Three  other  specimens  contained 
above  2  and  1*3,  two  above  13  and  0*7,  and  the  remainder  below 
rO  and  0'5  respectively  for  the  radium  and  thorium  in  the  above 
units.  Remarkable  constancy  occurred  in  both  radium  and  thorium 
in  specimens  from  the  same  locality,  independently  of  the  chemical  or 
petrographical  character  of  the  rock,  the  ratio  of  the  radium  to  the 
thorium  being  remarkably  constant  in  all  the  specimens  at  about 
1-7  X  10"''.  Tests  to  see  whether  the  presence  of  thorium  interfered 
with  the  method  employed  to  estimate  the  radium  gave  negative 
results.  F.  S. 

The  Association  of  Lead  -with  Uranium  in  Rock-Minerals, 
and  its  Application  to  the  Measurement  of  Geological  Time. 
Arthur  Holmes  {Proc.  Roy.  Soc,  1911,  A,  85,  248— 256).  — For 
minerals  of  the  same  age,  the  ratio  of  lead  to  uranium  should  be  a 
constant  if  the  lead  originates  from  the  uranium.  By  working  on 
certain  minerals,  such  as  thorite,  zircon,  and  certain  apatites  and 
sphenes,  which  segregate  within  themselves  on  crystallisation  a  much 
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larger  proportion  of  uranium  tlian  is  contained  in  the  magma,  the 
amount  of  lead  initially  present  may  be  neglected.  If  changes  in  the 
amounts  of  lead  and  uranium  occur,  due  to  external  chemical  agencies, 
it  is  improbable  that  the  two  elements  will  be  equally  -affected,  so 
that  if  constancy  of  ratio  of  these  two  elements  is  found,  it  may  be 
assumed  that  the  mineral  has  not  undergone  appreciable  alteration. 
These  considerations  limit  the  investigation  to  fresh,  stable,  priuiary 
rock-minerals,  and  those  from  the  Christiania  district  of  Norway,  a 
geologically  depressed  area  of  4000  square  miles  separated  on  every 
side  by  faults  from  the  surrounding  Pre-Cambrian  gneiss,  have  been 
selected,  the  minerals  being  a  series  of  thorite-bearing  nepheline- 
syeuites,  probably  of  lower  Devonian  age.  The  uranium  was 
estimated  by  means  of  the  radium  emanation  and  the  lead  gravi- 
metrically  as  sulphate,  and  also  colorimetrically  by  Harcourt's 
method  (Trans.,  1910,  97,  841),  the  amount  of  copper  and  bismuth 
being  negligible.  In  seventeen  minerals  arranged  in  the  order  of 
uranium  content,  the  Pb/XJ  ratio  of  the  first  fifteen  varied  from 
0"041  to  0'068.  With  few  exceptions  the  ratio  increased  somewhat  as 
the  uranium  decreased,  possibly  due  to  the  lead  initially  present  in 
the  magma  having  a  gradually  increasing  relative  importance.  For 
the  last  two  minerals,  nepheline  and  felspar,  the  amount  of  uranium 
was  only  0-001  and  0*0006%,  the  Pb/U  ratio  being  0  4  and  0-5.  The 
mean  value  taken  for  the  age-estimation  was  Pb/U  =  0'046,  which  gives 
the  age  as  370  million  years.  The  analyses  collected  by  Boltwood  of 
the  uranium  and  lead  in  minerals  are  discussed  with  reference  to  the 
probable  ages  of  the  minerals.  Wherever  the  geological  evidence  is 
clear,  it  is  in  agreement  with  that  derived  from  the  Pb/U  ratio.  The 
ages  indicated  by  the  latter  are  as  follow  :  Carboniferous  340 ; 
Devonian  370;  Pre-carboniferous  410;  Silurian  or  Ordovician  430; 
Pre-Cambrian,  (a)  Sweden  1025  and  1275 ;  (6)  U.S.A.,  1310  and  1435  ; 
(c)  Ceylon  1640;  in  millions  of  years.  F.  S. 

The  Emission  of  Negative  Electrons  by  Heated  Potassium 
and  Sodium,  and  the  Conductivity  of  the  Vapours  of  These 
Metals.  Karl  Fredenhagen  (Fhysikal.  Zeitsch.,  1911, 12,  398 — 408). — 
Measurements  have  been  made  of  the  electx'ical  conductivity  of  the 
vapours  of  sodium  and  potassium  heated  in  highly  exhausted  tubes. 
When  the  exhaustion  of  the  tubes  is  sufficiently  high,  the  galvanometer 
indications  at  gradually  increasiug  voltages  indicate  the  existence  of 
saturation  currents.  This  is  more  clearly  marked  in  sodium  than  in 
potassium  vapour.  The  magnitude  of  the  saturation  current  in- 
creases with  the  temperature  in  accordance  with  the  exponential 
formula  deduced  by  Richardson. 

By  means  of  experiments  with  the  superheated  vapours,  it  has  been 
found  that  the  current  is  almost  entirely  due  to  the  emission  of 
electrons  by  the  heated  metals.  If,  in  addition,  the  vapours  have  a 
specific  conductivity,  the  magnitude  of  this  at  temperatures  below  350° 
is  so  small  as  to  elude  detection.  H.  M.  D. 

Radiation  of  Rubidium.  Emile  Henriot  (Compt.  rend.,  1911, 
152,  1384—1386.  Compare  Abstr.,  1910,  ii,  678).— The  radiation 
from  rubidium  is  more  intense,  but  less  penetrating,  than  that  from 
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potassium.  The  rays  are  almost  homogeneous ;  their  coefficient  of 
absorption  by  paper  diminishes  as  the  thickness  increases,  and  is  given 
by  the  equation:  Kp/Ko  ==  0-9de-'^^^p  +  0'l06~^''-\  where  Ep  is  the 
intensity  of  radiation  traversing  p,  the  weight  of  paper  per  square  cm. 
A  close  proportionality  exists  between  the  radiation  and  the 
proportion  of  rubidium  in  the  salts  of  the  metal.  W.  0.  W. 

The  Velocity  of  the  Ions  of  Alkali  Salt  Vapours  in  Flames. 
Haroli^  a.  Wilson  {Phil.  Mag.,  1911,  [vi],  21,  711— 718).— The 
results  of  earlier  experiments  on  the  conductivity  of  flames  containing 
vapours  of  salts  of  the  alkali-metals  indicate  that  the  positive  ions  are 
atoms  of  the  alkali-metals  carrying  single  atomic  charges,  but  this  is 
difficult  to  reconcile  with  the  fact  that  the  velocities  of  these  ions  are 
the  same  for  all  the  alkali-metals.  The  results  are  re-examined  from 
the  point  of  view  that  the  alkali-metal  atoms  in  the  flames  exist  as 
ions  for  only  a  fraction  of  the  time,  the  experimental  values  found  for 
the  velocities  being  then  the  true  velocities  multiplied  by  these 
fractions.  These  fractions,  deduced  from  the  experimental  data,  are 
found  to  vary  from  0*21  for  the  lithium  ion  to  0'99  for  the  csesium 
ion,  ou  the  assumption  that  the  fraction  varies  as  the  square  root  of 
the  atomic  weight.  This  assumption  is  found  to  be  in  approximate 
agreement  with  the  experimental  data.  F.  S. 

Velocities  of  the  Electrons  Produced  by  Ultra-violet  Light. 
A.  Ll.  Hughes  (Proc.  Camb.  Phil.  Soc,  1911,  16,  167— 174).— The 
influence  of  the  nature  of  the  surface  layer  on  the  velocity  of  emission 
of  electrons  by  metals  when  excited  by  ultra-violet  light  has  been 
investigated.  Experiments  were  made  with  nickel,  copper,  zinc, 
cadmium,  and  mercury,  and  the  effect  of  using  the  metal  as  anode  and 
cathode,  of  allowing  the  metal  to  remain  in  different  gases,  and  of 
preparing  metal  surfaces  by  distillation  in  a  vacuum,  was  examined. 

The  results  obtained  show  that  these  various  forms  of  treatment 
give  rise  to  considerable  differences  in  the  velocity  of  emission  of  the 
electrons.  The  surfaces  obtained  by  distillation  in  a  liquid  air 
vacuum  are  more  likely  to  be  free  from  surface  films  than  those  which 
have  been  treated  by  a  discharge.  In  support  of  this  view,  it  is  found 
that  the  increased  velocities  obtained  for  the  fresh  suifaces  are  much 
more  constant  and  remain  steadier  than  the  values  obtained  after  a 
discharge.  With  ordinary  polished  metal  surfaces,  the  low  values  of 
emission  appear  to  be  due  to  the  presence  of  a  retarding  surface  film. 

H.  M.  D. 

The  Influence  of  Changes  of  Temperature  and  Pressure 
in  Gases  on  the  Movement  of  the  Ions  Shown  by  Ultra- 
violet Light.  Alois  F.  Kovarik  and  C.  Zakrzewski  {Ion,  1910,  2, 
289 — 314). — A  description  of  the  apparatus  and  methods  employed  in 
an  investigation  to  determine  the  influence  of  temperature  and  pressure 
on  the  size  of  the  negative  ions  in  plates  of  metal  in  dry  and  wet  air 
and  in  carbon  dioxide. 

The  results  indicated  that  the  mobility  of  ions  is  greater  in  dry 
than  in  wet  air,  greater  in  air  than  in  carbon  dioxide,  and  independent 
of  the  nature  of  the   metal.     Down  to  pressures   of    200  mm.  the 
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product  of  the  mobility  and  pressure  remain  constant ;  below  200  mm. 
the  product  increases  as  the  pressure  decreases,  especially  rapidly  at 
very  low  pressures. 

With  rising  temperatures,  the  mobility  increases,  and  at  very  high 
temperatures  is  inversely  proportional  to  the  density  of  the  gas.  At 
liquefaction  temperatures,  the  mobility  is  much  less  than  would  corre- 
spond with  the  density  of  the  gas,  so  that  here  the  assumption  of 
larger  molecular  aggregates  appears  to  bo  justified.  F.  M.  G.  M. 

The  Question  of  Valency  in  Gaseous  lonisation.  R.  A. 
MiLLiKAN  and  HARVEy  Fletchee,  {Phil  Mag.,  1911,  [vi],  21,  753 — 770. 
Compare  this  vol.,  ii,  175). — Direct  unmistakable  evidence  has 
been  obtained  that  the  act  of  ionisation  of  air  molecules  by  both 
primary  and  secondary  JT-rays  of  widely  varying  degrees  of  hardness, 
and  by  ji-  and  y-rays,  consists,  under  all  conditions  examined, 
uniformly  in  the  detachment  of  a  neutral  molecule  of  one  single 
elementary  charge.  The  method  employed  was  to  measure  by  a 
cathetometer  the  velocity  of  an  illuminated  single  drop  of  oil  under 
the  joint  action  of  gravity,  and  an  oifiposed  electric  field,  when  it  was 
kept  near  the  upper,  negative,  plate  |)f  a  condensor,  while  a  sheet  of 
X-ray  ionisation  was  produced  parallel  and  near  to  the  lower,  positive, 
plate.  The  drop  was  first  so  charged  that  the  action  of  gravity 
nearly  balanced  that  of  the  field  ;  the  -X-rays  were  applied  until  a 
sudden  start  indicated  that  an  ion  had  been  caught  by  the  drop,  when 
the  X-rays  were  stopped,  the  velocity  was  measured,  the  X-rays  again 
applied  until  there  was  another  sudden  change  of  velocity,  and  so  on, 
the  movement  of  the  same  drop  being  often  observed  for  several 
hours.  The  whole  of  the  observations,  with  a  very  few  doubtful 
exceptions,  which  are  probably  due  to  the  simultaneous  arrival  of  two 
ions,  indicate  that  the  charge  of  the  drop  changes  its  value  by  single 
atomic  charges.  Under  the  conditions,  all  but  a  few  per  cent,  of  the 
"catches"  are  of  positive  ions,  and  the  smallness  of  the  number  of 
catches  of  negative  ions  is  regarded  as  conclusive  evidence  that  the 
greater  part  of  the  ionisation  of  the  gas  by  X-rays  is  due  directly  to 
the  primary  rays,  and  not  to  secondary  X-rays  generated  from  them. 
The  evidence  derived  from  the  work  of  Townsend  and  others  that  the 
positive  ions  produced  by  X-rays,  particularly  soft  secondary  X-rays, 
are  doubly  charged,  is  reviewed.  The  present  experiments  differ  from 
earlier  ones  in  that  the  charge  on  the  ion  is  not  measured  after  the 
ion  has  been  formed  for  a  considerable  time,  but  is  the  charge  at  the 
moment  of  formation.  The  atomic  structure  of  electricity  is  beautifully 
demonstrated  by  these  experiments.  For  a  single  drop,  three  or  four 
totally  different  velocities,  due  to  an  increment  of  the  positive  charge 
by  one,  two,  three,  or  sometimes  four,  atomic  charges,  are  observed, 
and  no  intermediate  velocities  ever  occur.  The  different  velocities 
are  so  characteristic  that  they  can  be  distinguished  by  the  eye  unaided 
by  a  watch  or  chronometer.  F.  S. 

A  Special  Case  of  Distribution  of  lonisation  in  a  Gas. 
Thin  Superficial  Layer  Containing  Ions  of  Both  Signs. 
Maurice  de  Bkoglie  (Compt.  rend.,  1911,  152,  1298—1299. 
Compare  this  vol.,  ii,  356). — The  production  of  a  thin  layer  of  ions  on 
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the  surface  of  quinine  sulphate  in  process  of  hydration  is  somewhat' 
analogous  to  the  phenomena  observed  when  Rbntgen  rays  impinge 
tangentially  on  a  metallic  plate,  except  that  in  the  latter  case  only 
negative  ions  are  produced,  and  the  layer  has  an  appreciable  thickness- 
owing  to  secondary  radiations.  The  extreme  tenuity  of  the  layer  over 
the  quinine  sulphate  crystals  is  sufficient  to  account  for  the  difficulty 
in  arriving  at  saturation,  since  the  electrical  field  acts  by  diminishing 
the  initial  re-combination  of  the  ions.  W,  O.  Wv 

Electric  Dispersion  of  Water  and  Ethyl  Alcohol  for  V^^^ 
Short   Waves.      H.    Merozyng    (Bull.   Acad.    Sci,    Cracow,    181,1  >, 
123 — 133). — The  refraction  of   electric    waves    by  water   and    ethy.ll 
alcohol  has   been  measured   for  wave-lengths    ranging    from,  3"5.  to 
4'5  cms.     For  these  waves  the  refractive  index  is  appreciably  diiffies«nt 
from  tho  value  for  infinitely  long  waves,  and  the  measureiaents,  afford 
information  therefore  as  to  the  form  of  the  dispersion  cuj:vei.     In  the 
case  of  water,  it  is  found  that  the  refractive  index  increases  with  thC; 
wave-length.     Both  liquids  exhibit  anomalous  dispeKsio.ii. 

H.  M.  D. 

The  Electrical  and  Optical  Behaviour  of  the  ChJbri'ne 
Flame.  J.  Franck  and  P.  Pringshkim  [Ber.  Deut.  physikak  Ges., 
1911,  13,  328 — 334). — "When  the  electrical  conductivity  or  a  hydrogen 
chlorine  flame  is  measured  between  unsymmetrical  electrodes,  a 
unipolar  effect  is  observed,  which  is  of  opposite  character  to  that 
exhibited  by  hydrogen  or  coal  gas  flames  burning  in  air.  This 
difference  in  behaviour  ig  found  whether  a  continuous  or  an  alternating 
current  is  sent  through  the  flame.  In  a  similar  manner,  the  dependence 
of  the  polarity  on  the  temperature  of  the  electrodes  in  the  chlorine 
flame  is  the  reverse  of  that  found  in  the  hydrogen  or  coal  gas  flames. 
With  two  equal  electrodes,  the  temperature  of  the  cathode  is  the  chief 
factor  which  determines  the  conductivity  in  the  latter,  whereas  the 
anode  temperature  is  of  primary  importance  in  the  chlorine  flame. 

These  observations  indicate  that  the  mobility  of  the  positive  ions  in 
the  chlorine  flame  is  much  greater  than  that  of  the  negative  ions.  Free 
electrons  are  therefore  absent,  and  this  is  no  doubt  due  to  the  great- 
affinity  of  the  molecules  of  electro-negative  gases  for  electrons. 

The  absence  of  the  yellow  colour  of  sodium  when  this  is  introduced' 
into  the  chlorine  flame  is  probably  connected  with  the  absence  of 
electrons.  If,  however,  an  oscillatory  spark  discharge  is  passedi 
through  the  flame  containing  a  bead  of  sodium  chloride,  an  intense 
2)-line  emission  is  at  once  obtained.  H.  M.  D. 

The  Relation  of  the  Electrical  Conductivity  of  Some  Silver 
Amalgams  to  Temperature.  Antonio  Reyes  Calvo  {Ion,  1910, 
2,  409 — 410). — The  author  measured  the  electrical  resistance  of  very 
dilute  silver  amalgams  (up  to  0"06%  Ag)  between  the  temperatures  of 
0°  and  20°,  and  found  that  at  all  concentrations  it  was  merely  a 
function  of  temperature. 

At  constant  temperatures  the  resistance  decreased  with  the  rise  of 
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concentration,   and    yielded    a    curve   which    was    concave    to    the 
concentration  axis.  F.  M.  G.  M. 

The  Conductivity  of  a  Oadmiuca  Amalgam.  Antonio  Reyes 
Calvo  {Ion,  1910,  2,  408— 409).— The  tabulated  results  of  experi- 
ments on  the  conductivity  of  various  cadmium  amalgams  measured  at 
different  temperatures.  With  more  than  1%  of  cadmium  present, 
conductivity  increased  with  the  temperature,  tirst  quickly,  then  more 
slowly,  until  a  transition  point  was  reached  and  it  became  rectilinear. 
Increased  concentration  raised  the  temperature  of  the  transition 
point.  For  very  dilute  amalgams,  the  conductivity  between  0°  and  20° 
may  be  represented  by  quadratic  equations.  F.  M.  G,  M. 

Liquid  Helium.  0.  The  Change  of  Electric  Resistance  of 
Pure  Metals  at  Very  Low  Temperatures.  IV".  The  [Electrical] 
Resistance  of  Pure  Mercury  at  Helium  Temperatures. 
H.  Kamerlingu  Onnes  {Proc.  K.  Akad.  Wetensch.  AmsUrdam,  1911, 
13,  1274—1276.  Compare  this  vol.,  ii,  368,  487).— The  electrical 
resistance  of  pure  mercury  at  liquid  helium  temperatures  has  been 
measured  by  the  aid  of  a  helium  cryostat.  At  13'9°  (absolute)  the 
resistance  is  0'034  of  that  of  solid  mercui-y  at  273°  (obtained  by 
extrapolation);  at  4-3°  it  is  0-0013,  and  at  3°  it  is  less  than  O'OOOl. 
This  shows  that  the  resistance  of  mercury,  like  that  of  gold,  becomes 
zero  at  a  temperature  which  is  experimentally  attainable  and 
appreciably  higher  than  the  absolute  zero.  The  observations  agree 
with  the  behaviour  predicted  by  the  author  on  the  basis  of  Planck's 
theory.  H  M.  D. 

Electrical  Resistance  of  Antimony  Selenides.  Henhi  Pelabon 
{Gompt.  rend.,  1911,  152,  1302 — 1305.  Compare  Chietien,  Abstr., 
1906,  ii,  550). — The  specific  resistance  of  mixtures  of  antimony  and 
selenium  increases  with  the  proportion  of  selenium  until  this 
corresponds  with  the  compound  SbgScg.  For  mixtures  containing 
less  selenium  than  the  compound  SbSe,  the  specific  resistance 
increases  regularly  with  the  temperature,  and,  on  cooling,  diminishes 
to  the  same  extent.  With  higher  proportions  of  selenium,  it  reaches 
a  maximum  as  the  temperature  is  raised,  and  then  diminishes  until 
fusion.  If  the  mixture  is  then  cooled,  the  values  for  the  resistance  are 
much  higher  than  the  original  numbers,  and  the  maximum  occurs  at  a 
lower  temperature.  W.  0.  W. 

Electromotive  Force  Produced  by  the  Flow  of  Copper 
Sulphate  Solution  through  a  Capillary  Tube.  L.  Ri^ty  {Compt. 
rend.,  1911,  152,  1375 — 1376). — A  difference  of  potential  of  about 
0"03  volt  is  observed  between  the  ends  of  a  capillary  tube  when  an 
aqueous  solution  containing  1%  of  crystallised  copper  sulphate  passes 
through,  under  a  pressure  of  90  atmospheres.  The  difference  is  pro- 
portional to  the  pressure,  and  diminishes  as  the  proportion  of  copper 
sulphate  increases.  W.  0.  W. 

39—2 
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The  Temperature-coefficient  of  Concentration  Cells,  in 
which  the  Same  Salt  is  Dissolved  in  Two  Different  Solvents. 
Arthur  P.  Laurie  {Proc.  Roy.  Soc.  Edin.,  1911,  31,  375 — 396.  Com- 
pare Abstr.,  1908,  ii,  1007).— The  B.M.F.  of  the  cell :  PtlO-025KI  + 
O'OlSSIg  in  water  10'025KI-i-a;l2  in  alcohol  |  Ft,  gradually  changes  from 
a  positive  value  to  a  negative  one  as  x  varies  from  0*043  to  0  345,  both 
at  14°  and  25°,  current  in  the  direction  of  transferring  potassium 
iodides  from  alcohol  to  water  being  defined  as  positive.  This  is  in 
accord  with  the  theory  of  such  cells,  as  developed  by  Luther  (Abstr., 
1896,  ii,  461)  and  Abel  (Abstr.,  1906,  ii,  722).  The  curves  showing 
the  relation  between  the  E.M.F.  and  x  are  roughly  logarithmic,  with 
approximately  the  same  temperature-coefficients.  Similar  results 
were  obtained  with  cells  in  which  the  alcohol  was  replaced  by 
nitrobenzene,  and  with  alcohol-water  cells  with  potassium  iodide  in 
solution  and  silver-silver  iodide  electrodes.  Using  Abel's  results  as  a 
starting  point,  it  is  shown  theoretically  that  there  is  a  connexion 
between  the  latent  heats  of  solution  and  the  observed  results,  of  the 
form  E  =  X'  -  X  -F  T.dejdt,  where  X'  and  X  are  the  latent  heats  due 
to  the  solution  of  one  gram-mol.  of  potassium  iodide  in  water  and 
alcohol  respectively  (calling  heat  absorbed  positive),  E  is  the  E.M.F., 
and  dejdt  is  the  temperature-coeificient. 

Starting  with  the  cell  Ag,AgI|0-001KI  in  water  JO-OOIKI  in 
alcohol] Ag, A g I,  the  concentrations  of  the  aqueous  solutions  were 
varied  from  0*001  to  0*1  and  the  E.M.F.'s  measured.  As  the  con- 
centration of  the  aqueous  solution  increases,  the  E.M.F.  changes  from 
positive  to  negative,  and  the  results  are  in  accordance  with  the 
equation  E  —  RT{\og.C  x.  x —  \og-C'),  where  a;  is  a  constant,  and  G  and 
C  are  the  concentrations  of  the  alcoholic  and  aqueous  solutions 
respectively. 

It  is  further  shown  that  the  condition  of  electrical  equilibrium  in 
the  potassium  iodide-water-alcohol  cell  is  not  when  both  solutions  are 
saturated  with  the  salt,  but  is  when  the  strength  of  the  water 
solution  is  such  that  diffusion  produces  no  salt  precipitation  when  it 
is  in  contact  with  alcohol  saturated  with  potassium  iodide.  This 
equilibrium  is  reached  when  the  strength  of  the  water  solution  is 
about  2  mols.  of  potassium  iodide  per  1000  c.c.  T.  S.  P. 


Electrochemical  Behaviour  of  Tin.  Fritz  Foerster  and  J. 
Yamasaki  {Zeitsch.  Elektrochem.,  1911,  17,  361 — 374). — The  following 
potentials,  referred  to  the  normal  hydrogen  electrode,  are  measured 
at  18° : 

Sn  1 0-9  mol.  SnClg  per  litre  =  -  0-188  volt ;  Sn  1 0-49  mol.  SnSO^  per 
litre  =    -0-190  volt;  Sn  10-49  mol.  SnCla  in  iV-HCl  =    -0-204  volt. 

Pr.|0-25  mol.  Sn"  +  0-25  mol.  Sn^^  in  iV^-NH4Cl=  -fO-131  volt; 
Pt|0-25  mol.  Sn"-hO-25  mol.  Sn^^  in  0-5F-HCl=  -i- 0-158  volt:  Pt| 
0-25  mol.  Sn"-f  0-25  mol.  Sn^^  in  2^Y-HC1=  -f- 0-138  volt. 

The  effect  of  adding  ammonium  chloride  or  sulphate  to  the  stannous 
solutions  is  also  studied.  The  results  indicate  that  the  stannous  salts 
exist  largely  in  the  complex  forms  in  aqueous  solution.  The  stannous- 
Btannic   potentials   only  become  constant   after   several   hours ;   the 
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change  is  atlributed  to  the  diminution  of  the  concentration  of  the 
stannic  ions  by  hydrolysis ;  it  hardly  occurs  in  strongly  acid  solutions. 

The  electrolytic  reduction  of  stannic  to  stannous  chloride  at 
platinised  platinum  cathodes  is  studied.  At  the  ordinary  temperature 
the  change  is  a  slow  one,  so  that  a  comparatively  small  increase  of 
current  density  changes  the  cathode  potential  so  much  that  tin  is 
deposited  (in  2iV^-acid  solutions)  or  hydrogen  is  evolved  (in  GJV- 
hydrochloric  acid). 

The  retardation  of  the  reduction  disappears  almost  entirely  at 
higher  temperatures  (50 — 75°),  and  it  is  diminished  by  increase  of 
the  concentration  of  the  stannic  chloride  or  of  the  hydrochloric  acid 
in  the  solution.  T.  E. 

Thermodynamics  of  the  Cell ;  Hg,  HgCl,  PbClg,  Pb.  Robert 
Luther  {Zeitsch.  Elektrochem.,  1911,  17,  293 — 294). — From  measure- 
ments of  the  E.M.F.  of  the  above  cell,  the  heat  of  the  reaction 
Pb  +  2HgCl  =  PbCl2  +  2Hg,  is  calculated  to  be  +21900  cals.,  direct 
thermochemical  measurements  having  given  20100  cals.  T.  E. 

Mercurous  Perchlorate  Voltameter.  Frank  C.  Mathers  and 
Albert  F.  O.  Germann  {Indiana  University  Studies,  1910,  41 — 49). 
— An  acid  solution  of  mercurous  perchlorate  is  made  by  electrolysing 
a  strong  solution  of  perchloric  acid  with  a  mercury  anode  and  a  small 
platinum  cathode.  Conductivity  measurements  show  that  a  solution 
of  perchloric  acid  containing  0'43  gram  per  c.c.  has  the  best  con- 
ductivity. The  conductivity  of  solutions  of  mercurous  perchlorate 
increases  slowly  with  the  concentration,  but  the  addition  of  free  acid 
increases  it  greatly.  For  the  voltameter,  a  solution  containing  0'642 
gram  of  mercurous  perchlorate,  02836  gram  of  perchloric  acid,  and 
0"04  gram  of  sodium  perchlorate  per  c.c.  was  used.  Without  the 
sodium  salt,  a  part  of  the  mercury  is  deposited  in  the  form  of  a  black 
powder.  In  the  voltameter  the  anode  consists  of  20  or  30  grams  of 
mercury  supported  by  a  layer  of  glass  wool  on  the  bottom  of  a  Gooch 
crucible,  which  is  suspended  in  the  electrolyte.  The  mercury  cathode 
is  placed  below  the  anode,  and  is  contained  in  a  capillary  tube  with 
marks  upon  it,  so  that  after  a  determination  the  mercury  deposited 
may  be  run  off  exactly  and  either  weighed  or  measured.  A  number  of 
comparisons  with  silver  and  copper  voltameters  show  that  the  error 
does  not  exceed  about  ±0'4%.  T.  E. 

The  Dissociation  of  Amphoteric  Electrolytes.  Leonor 
MiCHAELis  {Biochem.  Zeitsch.,  1911,  33,  182— 189).— If  p  be  the 
proportion  of  undissociated  molecules  of  an  amphoteric  electrolyte,  then 
p^lj{l+ka/[B.']+h/[011']),  where  k,  is  the  acid,  and  kf,  the  basic 
dissociation  constant.  The  lorm  of  the  curve  when  the  hydrogen  ion  con- 
centration is  plotted  as  abscissae,  and  p  as  ordinates,  will  depend  on 
the  magnitude  of  the  product  kl.kp,  which  is  characteristic  for  any 
particular  amphoteric  substance.  The  maxima  of  these  curves  are 
the  isoelectric  points.  The  smaller  ka,.kb,  the  higher  is  the  maximum 
above  the  abscissse.  When  it  reaches  10"^*,  the  maximum  reaches  1 
(that  is,  the  substance  is  entirely  undissociated).     In  electrolytes  of 
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smaller  value,  there  is  a  broad  zone  of  hydrogen  ion  concentrations  in 
which  the  substance  is  not  dissociated.  This  is  the  case  with  tyrosine, 
leucine,  and  arsenious  acid.  Substances  where  ka-h^^^'^'^  do  not 
appear  to  be  capable  of  existing.  S.  B.  S. 

Alterations  in  the  Concentration  of  the  Solution  of  a 
Magnetisable  Salt  in  a  Non-Homogeneous  Magnetic  Field. 
WoLDEMAR  VoiGT  [with  Statescu]  {Chem.  Zentr  ,  1911,  i,  862 — 863; 
from  Nachr.  K.  Ges.  Wiss.  G'uttingev,  1910,  545 — 553). — Theory 
demands  that  concentration  diiferences  should  be  brought  about  in 
the  solution  of  a  magnetic  salt  placed  in  a  non-homogeneous  magnetic 
field.  If  a  solution  of  such  a  salt  is  placed  in  a  containing  vessel 
so  that  the  concentration  of  the  solution  varies  in  the  vertical 
direction,  an  almost  horizontal  beam  of  light  is  deviated  through  the 
angle  a,  where  a  -=  DK{n^  -  n^^)dH^Hn^pBT.dz,  and  D  is  the  thickness  of 
the  vessel,  Jv  the  magnetisation  number,  ?i  and  n^  the  refractive  indices 
of  the  solution  and  solvent  respectively,  B  the  Boyle's  constant  for  the 
solution,  which  is  considered  to  obey  the  gas  laws,  T  the  absolute 
temperature,  p  the  density  of  the  dissolved  salt,  II  the  intensity  of  the 
magnetic  field. 

For  a  20%  solution  of  ferric  chloride,  a  was  found  to  be  3*5  x  10"'', 
whilst  according  to  the  above  formula  it  should  have  been  5  x  10~°. 
If  the  dissociation  of  the  ferric  chloride  is  taken  into  account  a  better 
agreement  is  obtained.  T.  S.  P. 

The  Thermo  electric  Effects  (Thermo-electric  Forces,  Thom- 
son Effect)  and  the  Thermal  Conductivity  of  Certain  Elements 
and  Compounds  and  the  Experimental  Examination  of  the 
Electron  Theories.  Johann  Koenigsbekger  and  J.  Weiss  {Ann. 
Physik,  1911,  [iv],  35,  1 — 46). — The  thermo-electric  properties  and 
the  thermal  conductivity  of  silicon,  molybdenite,  iron  pyrites, 
magnetite,  ilmenite,  manganite,  ferric  oxide,  and  graphite  have  been 
investigated.  A  method  of  measuring  the  thermal  changes  corre- 
sponding with  the  Thomson  effect  is  described,  in  which  short  rods  of 
the  material  are  employed  instead  of  long  wires.  The  thermo-electric 
differences  of  potential  at  50°  of  the  various  substances  in  contact 
with  copper  vary  from  +770  x  lO-'^  volt  in  the  case  of  molybdenite  to 
-  700  X  10-^  volt  for  impure  silicon.  The  experimental  data  are 
discussed  in  detail  in  reference  to  various  deductions  from  the 
theory  of  electrons.  H.  M.  D. 

Kinetic  Theory  of  Gases  and  Thermodynamics.  A.  Ber- 
THOUD  (•/.  Chim.  Phys.,  1911,  9,  352 — 381). — Considered  thermo- 
dynamically  a  gaseous  system  is  in  equilibrium  when  its  entropy  is  at 
its  maximum.  By  the  kinetic  hypothesis,  if  all  the  molecules  were 
at  the  same  temperature  at  any  moment,  they  would  immediately 
assume  a  variety  of  temperatures  from  zero  to  infinity.  This  process 
being  accompanied  by  a  decrease  of  entropy  is  impossible  thermo- 
dynamically.  To  meet  this  difficulty,  the  author  assumes  that  each 
group  of  molecules  of  any  particular  velocity  behaves  as  a  "tempera- 
ture  isomeride "    and  distributes    itself    uniformly   throughout   the 
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whole  system  as  if  it  were  chemically  unlike  all  similar  groUps 
of  different  velocity  or  temperature.  Using  this  hypothesis  the  law 
relating  the  mean  temperature  to  the  proportion  of  molecules  comprised 
between  any  two  given  temperatures  was  deduced  on  the  principle  of 
maximum  entropy  with  the  additional  assumption  that  a  rise  in  the 
mean  temperature  is  accompanied  by  a  proportional  rise  in  velocity  of 
all  the  molecules  in  the  system.  The  relation  deduced  is  identical 
with  that  deduced  from  Maxwell's  formula  in  the  case  of  monatomic 
gases.  With  polyatomic  gases  Maxwell's  formula  and  the  thermo- 
dynamic reasoning  are  not  in  accord  unless  Maxwell's  formula  is 
•modified  by  substituting  for  the  exponent  3  (the  heat  capacity  of 
•a  monatomic  gas)  the  value  C„  of  the  heat  capacity  of  the  gas 
■considered. 

The  author  holds  that  Maxwell  did  not  take  into  account  the 
•participation  of  internal  molecular  energy  in  the  redistribution  of 
•energy  which  follows  each  molecular  collision.  Hence  Maxwell's 
formula  only  holds  for  monatomic  gases  which  have  no  internal 
•energy.  R.  J.  C. 

Dynamics  of  a  Gas  in  Motion  According  to  the  Theory  of 
'Relativity.  Ferencz  Juttner  {Ann.  Phi/sik.,  1911,  35,  145 — 161.) — 
A  mathematical  paper  in  which  the  author  deduces  the  thermo- 
'dynamic  functions  of  a  monatomic  gas  in  motion  on  the  basis  of  the 
theory  of  relativity.  H.  M.  D. 

Thermal  Conductivity  of  Liquids.  Robert  Goldschmidt 
(Physikal.  Zeitsch.,  1911,  12,  417 — 424). — The  method  of  measure- 
ment employed  is  similar  to  that  used  by  Schleiermacher  {Ann. 
Physik,  1888,  34,  623)  in  the  determination  of  the  thermal  con- 
ductivity of  gases  at  low  pressures.  A  platinum  wire  of  0-05  mm. 
diameter  is  stretched  by  means  of  a  spring  along  the  axis  of  a  silver 
capillary  tube,  2  mm.  wide,  which  is  in  direct  contact  with  a  massive 
cylinder  of  brass  which  completely  surrounds  the  capillary.  This 
arrangement  ensures  constancy  of  the  temperature  of  the  silver 
capillary  throughout  its  whole  length.  The  brass  cylinder  is  supported 
in  a  Dewar  tube  which  contains  the  liquid  under  investigation.  The 
liquid  fills  the  capillary  tube,  the  main  object  of  which  is  to  eliminate 
to  a  large  extent  the  disturbances  which  would  otherwise  result  from 
convection.  The  errors  which  occur  from  the  heat  exchanges  at  the 
ends  of  the  heated  platinum  wire  can  be  avoided  by  the  use  of  &, 
shorter  compensating  wire  which  is  fitted  up  in  an  exactly  similar 
manner. 

A  current  of  known  strength  is  passed  through  the  platinum  wire 
until  a  stationary  condition  is  reached.  The  resistance  of  the  wire  in 
this  condition  is  measured,  and  from  the  current  intensiljy  and  the  wire 
resistance,  the  temperature  of  the  wire  and  the  thermal  conductivity  of 
the  surrounding  liquid  can  be  calculated. 

Measurements  have  been  made  for  a  number  of  organic  liquids. 
From  the  data  for  the  alcohols  it  appears  that  the  conductivity 
decreases  as  the  molecular  weight  increases  and  as  the  structure 
b^pomes  more  symmetri(?al.    For  pentane,  measurements  w^re  made  ov^r 
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an  interval  of  210°,  and  for  ethyl  ether  and  toluene  over  94°.  In  all 
cases  the  temperature-coefficient  is  negative,  and  varies  from  0*2  to 
1-5%  per  degree.  H.  M.  D. 

The  Specific  Heat  of  Water,  William  E.  Bousfield  and  W. 
Eric  Bousfield  {Phil.  Trans.,  1911,71,  211,  199—251;  Proc.  Roy. 
Soc,  1911,  A,  85,  302 — 304). — The  mechanical  equivalent  of  heat 
has  been  determined  in  terms  of  the  mean  calorie  from  13°  to  55°  by 
a  continuous  flow  calorimetric  method  in  which  a  current  of  water 
was  passed  through  a  Dewar  vessel  of  three  litres  capacity  containing 
an  electric  heater.  The  water  entered  at  about  13°  and  left  at  about 
55°.  The  heater  consisted  of  a  spiral  glass  tube  of  small  bore,  into 
the  end  of  which  were  sealed  platinum  electrodes.  The  mercury  in 
this  tube  is  connected  with  a  thermometer  tube,  so  that  the  spiral 
forms  a  thermometer  bulb.  Such  a  mercury  resistance  is  free  from 
a  "  thermoid  "  effect  exhibited  by  ordinary  resistances  when  a  large 
current  is  passed  through  them.  When  this  effect  is  present,  the 
electric  resistance  is  not  only  dependent  on  the  temperature,  but  also 
on  the  strength  of  the  current.  The  passage  of  this  appears  to  induce 
a  state  of  strain  which  temporarily  alters  the  resistance  by  an  amount 
which  may  reach  several  hundredths  of  a  per  cent. 

The  continuous  flow  experiments  gave  Jjl  =  4*182  for  the  value 
in  joules  of  the  mean  calorie  between  13°  and  55°.  By  beating  a 
known  quantity  of  water  in  successive  stages,  the  values  of  J",  J%, 
J^,  and  Jll  were  obtained.  From  these  data  the  value  of  J  at  any 
temperature  0  is  found  to  be  given  by  the  equation :  J=  4'2085 
-0-003022^  + 0-00007833^2 -0-000000490^3.      This    yields    4-179   as 

the  joule  equivalent  of  the  15°  calorie,  and  indicates  a  maximum 
specific  heat  corresponding  with  4-174  joules  at  about  25°. 

H.  M.  D. 

Specific  Heats  of  Solids  at  Low  Temperatures.  Hermann 
Barschall  {Zeitsch.  Elektrochem.,  1911,  17,341 — 345). — The  substance 
is  cooled  to  the  temperature  of  liquid  carbon  dioxide  and  allowed  to 
fall  into  liquid  oxygen  at  its  boiling  point,  the  quantity  of  gas  evolved 
is  measured,  and  the  specific  heat  calculated  by  means  of  the  latent 
heat  of  evaporation  of  oxygen.  The  values  of  the  specific  heat 
between  about  —75°  and  —183*3°  measured  in  this  way  are  :  Lead, 
0-0294;  silver,  0*0492;  cadmium,  0*0503;  sulphur,  0-116  to  0*121; 
mercury,  0*0316  ;  bromine,  0*073 ;  mercuric  iodide,  00375  ;  lead 
iodide,  0*0377 ;  lead  bromide,  0*0463.  T.  E. 

The  Atomic  Heats  of  the  Elements.  Johann  Koenigsbekger 
{Zeitsch.  Elektrochem.,  1911,  17,  289— 293).— The  effect  of  free 
electrons  on  the  atomic  heat  is  discussed.  A  free  electron  has  the 
same  atomic  heat  as  the  atom  of  a  monatomic  gas.  In  metals  the 
electrons  remain  free  even  at  very  low  temperatures,  whilst  in  bad 
conductors  of  electricity  they  are  mostly  combined.  It  is  pointed  out 
that  at  low  temperatures  the  atomic  heats  of  bad  conductors  are  much 
less  than  3,  whilst  those  of  the  metals  are  greater  than  3.  At  high 
temperatures  the  atomic  heat  of  a  metal  is  made  up  of  the  part  due  to 
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the  free  electrons  and  that  due  to  the  motion  of  the  atoms.  The 
latter,  according  to  Einstein's  views,  is  about  6,  whilst  the  former  is 
'  3  when  the  metal  contains  one  free  electron  per  atom  ;  as  a  matter 
of  fact,  the  atomic  heats  of  many  metals  are  nearly  9  at  high 
temperatures.  T.  E. 

Molecular  Heat  of  Fusion.  Emile  Baud  {Compt.  rend.,  1911, 
152,  1480 — 1483). — Traube  has  shown  that  the  co-volume  of  a  liquid 
expands  as  a  gas,  proportionally  to  T,  the  absolute  temperature.  The 
variation  in  molecular  volume  at  the  moment  of  solidification,  A„,  is 
the  difference  between  the  co-volume  of  the  liquid,  V,  and  the  co-volume 
of  the  solid,  V,  supposing  that  the  atoms  of  liquid  and  solid  occupy 
the  same  volume.  At  constant  temperature,  t,  it  follows  that : 
A„  =  (F- F').:57(273-f  <).  Substituting  this  expression  in  Clapeyron's 
equation  and  integrating,  this  gives  p  =  Q / T.(27 3  +  t)/{V -  V')t,  where 
Q  is  the  molecular  heat  of  fusion.  At  constant  pressure  QjT— 
hiV-  V')t,  or,  since  V-V  is  proportional  to  T,  Q^k(V-V')t,  The 
molecular  heat  of  fusion  of  a  substance  should  then  be  proportional  to 
the  variation  in  volume  at  the  temperature  of  fusion.  This  conclusion 
has  been  found  to  agree  with  recorded  observations  in  the  case  of 
ethylene  dibromide,  the  three  xylenes,  naphthalene,  and  antimony 
trichloride.  W.  O.  W. 

Gaseous  Mixtures.  Freezing-point  Curves  of  Gaseous 
Systems.  Geokges  Baume  (/.  Chim.  Phys.,  1911,  9,  245 — 289). — An 
apparatus  has  been  constructed  for  the  purpose  of  obtaining  the 
liquidus  curves  of  gaseous  mixtures.  The  mixtures  are  synthesised 
volumetrically. 

Successive  litres  of  gas  at  0°  and  a  known  pressure,  which  may  be 
less  than  760  mm.,  if  necessary,  are  distilled  into  the  cryoscopic  tube, 
which  is  cooled  in  liquid  air.  The  gravimetric  composition  of  the 
mixtures  is  estimated  from  the  densities  of  the  gases,  all  the  usual 
corrections  being  applied.  The  cryoscopic  tube  is  provided  with  a 
magnetically  operated  platinum  stirrer  and  an  tVopentane  thermo- 
meter. 

The  error  in  the  estimation  of  the  masses  is  probably  1  in  3000,  but 
is  certainly  not  more  than  1%.  The  temperatures  are  accurate  to 
about  0-25° 

The  liquidus  curve  of  the  system  methyl  ether-hydrogen  chloride 
was  determined.  Hydrogen  chloride  melted  at  -lll*4°and  methyl 
ether  at  -  138"5°.  The  curve  exhibits  two  maxima  at  -97"l°and 
- 102"8°,  the  mixtures  having  the  compositions  MegOjHCl  and 
Me20,4HCl  respectively.  Between  these  maxima,  mixtures  containing 
27  to  38%  of  molecules  of  methyl  ether  are  highly  viscous,  giving 
vitreous  solids,  so  that  the  curve  cannot  be  determined. 

Extrapolation  suggests  an  eutectic  at  about  30%  of  molecules  of 
ether,  but  if  the  high  viscosity  indicates  a  third  molecular  compound 
there  would  be  three  maxima  and  four  eutectic  points  in  the  complete 
liquidus  curve.  R.  J.  C. 

The  Depression  of  the  Freezing  Points  of  Sodium  and 
Calcium  Chlorides.  Francis  E.  E.  Lamplouqh  {Proc.  Camb.  Phil. 
Soc,  1911,  16,  193 — 196). — The  following  values  were  obtained  for 
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the  molar  depression  of  the  freezing  point  of  calcium  chloride : 
strontium  chloride,  240  ;  lithium  chloride,  340  ;  sodium  chloride,  362  ; 
barium  chloride,  380  ;  potassium  chloride,  448.  From  the  depression 
of  the  freezing  point  of  sodium  chloride,  the  calculated  molecular 
lowerings  are:  sodium  bromide,  81  ;  potassium  chloride,  166  ;  lithium 
chloride,  164;  calcium  chloride,  180;  strontium  chloride,  176;  barium 
chloride,  202  ;  sodium  carbonate,  180;  sodium  sulphate,  204. 

A  complete  series  of  freezing-point  measurements  for  the  binary 
system,  sodium  and  calcium  chlorides,  was  also  made.  The  freezing- 
point  diagram  is  of  the  simplest  type,  and  exhibits  a  eutectic  corre- 
sponding with  about  50  mols.  %  of  the  two  chlorides  and  about 
495°.  It  is  probable  that  the  components  separate  out  in  the  pure 
condition  from  all  fused  mixtures.  H.  M.  D. 

Heat  of  Evaporation  of  Oxygen.  Hermann  Barschall  {Zeitsch. 
Elektrochem.,  1911,  17,  345 — 348). — A  known  quantity  of  heat  was 
added  electrically  to  liquid  oxygen  at  its  boiling  point,  and  the 
quantity  of  gas  evolved  was  measured.  Full  details  of  the  precautions 
taken  to  avoid  error  are  given.  The  results  of  six  experiments  gave 
values  lying  between  51*23  and  51*38,  mean  51*3  calories  per  gram  at 
763  mm.  pressure.  T.  E. 

Influence  of  Water  Vapour  on  Measurements  in  a  McLeod 
Gauge.  Marcel  Guichard  {Bull.  Soc.  chim.,  1911,  [iv],  9,  435 — 438). 
— Aqueous  vapour  behaves  like  a  gas  when  its  tension  is  low,  so  that 
its  pressure  in  a  McLeod  gauge  is  given  by  the  ordinary  formula 
h  =  a.v/V-v,  where  h  is  the  initial  pressure  at  volume  V,  and  a  the 
increase  in  pressure  necessary  to  reduce  V  to  v.  When  the  tension  of 
aqueous  vapour  is  high,  then  under  compression  the  vapour  attains  its 
maximum  tension,/",  for  the  temperature  of  the  surrounding  atmosphere, 
and  under  these  conditions  a=f-h.  Further,  a  reaches  its  maximum 
when  h=J'vjV,  and  decreases  again  for  higher  values  of  h.  Con- 
sequently, when  the  tension  of  aqueous  vapour  in  an  apparatus  rises 
from  nil  to  its  value  at  saturation  point,  the  values  of  a  read  on  the 
gauge  increase  to  a  maximum  where  h^fvjV  and  then  diminish,  so 
that  every  value  of  a  corresponds  with  two  initial  tensions.  Experi- 
mental data  confirming  these  conclusions  are  given.  T.  A.  H. 

Optical  Method  of  Measuring  Vapour  Pressures  :  Vapour 
Pressure  and  Apparent  Superheating  of  Solid  Bromine. 
Clive  Cuthbertson  and  Maude  Cuthbertson  {Proc.  Roy.  Soc,  1911, 
A,  85,  306 — 308). — The  refractivity  of  bromine  vapour  has  been 
measured  by  means  of  Jamiu's  interferometer,  the  refractometer  tube 
of  the  instrument  being  in  communication  with  a  reservoir  containing 
solid  bromine  at  a  definite  temperature.  The  temperature  of  the 
cooling  bath  was  slowly  raised,  and  the  number  of  interference  bands 
crossing  the  field  of  view  was  counted.  Assuming  that  the  refractivity 
and  the  pressure  are  proportional  to  the  density  of  the  vapour,  the 
refractometric  observations  can  be  used  for  the  calculation  of  the 
vapour  presi^ure  at  any  temperature  if  the  vapour  pressure  for  one 
particular  temperature  is  known.     The  calculated  pressures  pan  be 
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represented  by  means  of  the  equation  p  —  a.¥,  in  which  a  =  2'485  x  10"^ 
and6=10834. 

"With  slowly  rising  or  falling  temperature,  irregularities  are 
observed  at  the  molting  point,  which  seem  to  show  that  superheating 
and  super-cooling  take  place.  H.  M.  D. 

Binary  Liquid  Solutions.  C.  Marillek  (Bull.  Assoc,  chim.  Sucr. 
Dist.,  1911,  28,  774 — 776). — The  depression  of  the  vapour  pressure 
of  ethyl  ether  by  the  addition  of  foreign  substances  can  be  satis- 
factorily expressed  by  the  equation  100///'  =  1  -  KN^,  in  which /is  the 
vapour  pressure  of  ether,/'  that  of  a  solution  which  contains  iV-gram- 
molecules  of  the  dissolved  substance  in  100  of  the  binary  mixture, 
and  K  is  a  constant,  approximately  equal  to  unity,  which  is 
approximately  independent  of  the  nature  of  the  dissolved  substance. 

H.  M.  D. 

Hydrofluorides  of  Alkali  Fluorides.  Robert  de  Forceand 
(Compt.  rend.,  1911,  152,  1556—1559.  Compare  this  vol.,  ii,  488).— 
A  review  of  salts  of  the  type  MF,HF  from  the  thermochemical  point 
of  view.  The  following  numbers  express  in  Calories  the  heat  of 
fixation  of  a  molecule  of  solid  hydrogen  fluoride  on  a  molecule  of  solid 
alkali  fluoride  :  NaF-f  8-3,  KF-f  12-76,  RbF -f  1 3-78,  CsF -{- 14-77.  It 
will  be  seen  that,  as  in  the  case  of  the  heats  of  dissolution  of  the 
normal  salts  studied  previously,  the  sodium  salt  stands  somewhat  apart 
from  the  rest  of  the  series.  Although  the  stability  of  the  normal 
fluorides  increases  in  the  order  given  above,  the  contrary  is  found  to 
be  the  case  with  the  hydrofluorides. 

Rubidium  and  caesium  fluorides  are  capable  of  absorbing  excess  of 
hydrogen  fluoride  to  form  compounds  containing  2HF  and  3HF. 

w.  o.  w. 

Derivatives  of  Styrene ;  Rectification  of  Some  Experi- 
mental Errors.  Paul  Lemoult  {Compt.  reiid.,  1911,  152, 
1402 — 1404). — The  author  has  determined  the  heats  of  combustion 
of  styrene  and  a  number  of  its  derivatives,  and  has  obtained  the 
following  values  (expressed  in  Calories),  the  first  three  of  which  differ 
considerably  from  those  given  by  Auwers,  Roth,  and  Eisenlohr 
(Abstr.,  1910,  ii,  586).  Styrene,  1059-1,  a-methylstyrene,  1217-3; 
a)8-dimethylstyrene,  2510-3, dijp-methoxystilbene,  2018.  These  numbers 
agree  with  the  theoretical  values  calculated  on  the  assumption  that  the 
hydrocarbons  are  unsaturated  compounds,  whereas  those  obtained  by 
Auwers,  Roth,  and  Eisenlohr  are  abnormal  and  correspond  more  closely 
with  saturated  compounds.  The  increase  in  the  heat  of  combustion 
when  freshly  distilled  styrene  is  kept  for  a  few  hours,  referred  to  by 
these  authors,  could  not  be  confirmed.  W.  0.  W. 

The  Value  of  the  Critical  Quantities.  Johankes  D.  van  dee 
Waals  {Proc.  K.  Akad.  Wetensch.  Amsterdam,  1911,  13,  1211—1231).— 
A  theoretical  paper  in  which  the  author  discusses  the  variation  of 
the  term  h  in  van  der  Waals'  equation  with  the  total  volume 
occupied  by  the  substance.  H.  M.  D. 
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The  Value  of  the  Volumes  of  the  Co-existing  Phases  of 
a  Simple  Substance.  Johannes  D.  van  der  Waals  {Proc.  K. 
Akad.  Weiensch.  Amsterdam,  1911,  13,  1253 — 1262). — The  deviations 
exhibited  by  saturated  vapours  from  the  requirements  of  the  van  der 
Waals'  equation  are  discussed  in  reference  to  the  phenomenon  of 
quasi-association.  H.  M,  D. 

"Weight  of  a  Falling  Drop  and  the  Laws  of  Tate.  IV 
Standardisation  of  a  Tip,  and  the  Calculation  of  the  Surface- 
Tension  and  Molecular  Weight  of  a  Liquid  from  the  Weight 
of  its  Palling  Drop.  J.  Livingston  H.  Morgan  (/.  Amer.  Ghem,. 
Soc,  1911,  33,  643— 657).— In  the  earlier  papers  (Abstr.,  1908, 
ii,  356,  668 ;  this  vol.,  ii,  372)  the  standardisation  of  the  tip  of 
the  capillary  tube,  that  is,  the  determination  of  the  normal  molecular 
temperature-coefficient,  k,  of  all  non-associated  liquids  falling  from  it, 
was  effected  by  means  of  Ramsay  and  Shields'  formula,  connecting 
surface-tension  vfith  capillary  rise.  It  is  now  shown  that  by  this 
method  the  experimental  error  is  multiplied  to  such  an  extent  as 
to  render  the  results  misleading,  and  a  new  method  has  therefore 
been  adopted  which  is  based  solely  on  the  equation  w{Mld)  =  k{tc  -  <  —  6). 
The  surface-tension  in  dynes  of  any  liquid  at  any  temperature  can  be 
calculated  by  multiplying  its  drop  weight  in  mg.  from  the  tip  at  that 
temperature  by  the  ratio  of  the  k  value  of  surface-tension  to  the 
k  value  for  the  tip,  both  being  found  by  the  use  of  benzene  {tc  =  288"5°) 
as  the  standard.  Any  liquid,  which,  with  the  normal  (benzene)  value 
of  k  (kn),  gives  the  same  calculated  value  of  tc  at  all  temperatures  of 
observation  must  be  regarded  as  a  normal  non-associated  liquid,  since 
this  proves  that  the  normal  k  is  also  the  correct  change  per  degree  of 
its  molecular  function.  The  calculated  value,  tc,  need  not  always 
agree  with  the  observed  value  of  the  critical  temperature,  and  this 
indicates  that  whilst  some  liquids  are  in  corresponding  states  when 
equally  removed  from  their  critical  temperatures,  others  are  only  so 
when  equally  removed  from  another,  fictitious,  tempera,ture. 

Aniline,  pyridine,  and  quinoline  are  shown  from  this  point  of  view 
to  be  perfectly  normal  in  molecular  weight. 

The  application  to  drop  weight  of  the  empirical  formula  for 
calculating  tc  without  a  knowledge  of  the  molecular  weight  as  given 
by  Walden  (this  vol.,  ii,  97)  leads  to  results  which  differ  but  little 
from  those  calculated  by  means  of  kjj.  E.  G. 

Weight  of  a  Falling  Drop  and  the  Laws  of  Tate.  V. 
Drop  Weights  of  Fifteen  Non-associated  Liquids  as  Found 
by  the  Use  of  the  New  Form  of  Apparatus,  and  the  Molecular 
Weights  Calculated  for  Them.  J.  Livingston  R.  Morgan  and 
Edgar  G.  Thomssen  {J.  Amer.  Ghem.  Soc,  1911,  33,  657— 672).— It 
is  shown,  according  to  the  new  definition  of  molecular  weight 
(preceding  abstract),  that  is,  that  the  constant  k„  gives  for  the  liquid 
a  constant  value  of  tc  independent  of  the  temperature  of  observation,  t, 
in  the  relation  w{M/dy  =  kji{tc-t- 6),  that  ether,  ethyl  butyrate, 
anisole,  phenetole,  ethylene  dibromide,  chloroform,  benzonitrile,  and 
carbon   disulphide   must  be   regarded  as  non-associated.      The  same 
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conclusion  can  be  reached  from  the  results  of  capillary  rise.  The 
calculated  values  of  tc  agree  closely  with  the  observed  critical 
temperatures  in  the  cases  of  ether  and  chloroform,  but  the  fictitious 
values  of  the  critical  temperatures  found  for  the  other  liquids  agree 
with  those  calculated  from  the  capillary  rise.  The  values  of  tc,  both 
true  and  fictitious,  found  by  the  modified  Walden  method  without 
the  use  of  the  molecular  weight,  agree  as  closely  as  could  be  expected. 
The  calculated  value,  tc,  for  a  mixture  of  equal  weights  of  benzene  and 
carbon  tetrachloride  is  the  mean  of  the  values  found  for  the  two  liquids 
separately.  E.  G. 

Weight  of  a  Palling  Drop  and  the  Laws  of  Tate.  VI.  Drop 
Weights  of  Twenty  New  Non-Associated  Liquids  and  the 
Molecular  Weights  Calculated  for  Them.  J.  Livingston  R. 
Morgan  and  G.  K.  Daghlian  (/.  Amer.  Chem.  Soc,  1911,  33, 
672 — 684). — It  is  shown,  by  using  the  new  criterion  of  normal 
molecular  weight  (preceding  abstracts),  that  the  following  liquids  are 
as  completely  non-dissociated  as  benzene  :  bromobenzene,  bromine, 
ethylidene  chloride,  toluene,  phosphorus  trichloride,  o-,  m-,  and 
/j-xylenes,  mesitylene,  ethylbenzene,  iodobenzene,  fluorobenzene, 
cymene,  ethylene  dichloride,  methylaniline,  ethylaniline,  isobutyl 
acetate,  carbon  disulphide,  and  diphenylmethane.  In  the  case  of 
dimethylaniline,  a  somewhat  abnormal  value  was  obtained  for  the 
molecular  weight,  but  this  was  probably  due  to  partial  decomposition 
of  the  substance. 

The  calculated  values  of  tc  agree  closely  with  the  observed  values 
of  the  critical  temperature  in  the  cases  of  bromobenzene,  bromine, 
ethylidene  chloride,  toluene,  phosphorus  trichloride,  and  o-,  m-,  and 
jp-xylenes,  whilst  the  difference  between  the  calculated  and  observed 
values  is  less  than  1%  for  mesitylene  and  but  little  greater  for 
ethylbenzene  and  iodobenzene.  The  calculated  values  of  tc  from  drop 
weight  determinations  agree  well  with  those  obtained  from  capillary 
rise  in  the  case  of  eleven  liquids  which  have  been  studied  by  the  latter 
method,  but  the  mean  values  from  capillary  rise  for  mesitylene  and 
m-xylene  do  not  accord  with  those  calculated  from  the  drop  weight. 

The  values  of  tc,  calculated  by  the  Walden  method  without  the  aid 
of  molecular  weight,  agree  well  in  only  eight  cases,  out  of  sixteen  to 
which  it  could  be  applied,  with  those  calculated  from  k^,  and  it 
therefore  seems  that  the  relation  is  probably  not  so  general  as  was  at 
first  supposed.  E.  G. 

Apparatus  for  Determination  of  Viscosities,  Especially  of 
Serum  and  Other  Animal  Fluids.  Leo  von  Liebermann  (Biochem. 
Zeitsch.,  1911,  33,  218 — 221). — An  apparatus  is  figured,  in  which  a 
gilded  disk  is  allowed  to  vibrate  in  the  liquid  under  investigation,  and 
the  time  and  amplitude"  of  the  vibrations  are  determined  by  means  of 
reflexion  of  a  beam  of  light  on  to  a  scale  from  a  mirror  attached  to 
the  wire  suspending  the  disk.  The  comparative  viscosities  of  two 
liquids  can  be  calculated  from  the  formula  : 

where  rj^,  rj,^  are  the  viscosities,  d^jd^  the   specific   gravities,  T^,  T-^ 
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the  times,  X^,  X^  the  logarithmic  decrements  of  the  amplitudes, 
and  Xq  the  logarithmic  decrement  of  the  amplitude  in  air.  The 
advantages  and  disadvantages  of  the  method  as  applied  to  serum  are 
described.  S.  B.  S. 

Viscosity  of  Cellulose  Nitrate  Solutions.  C.  Piest  {Zeitsch. 
angew.  Chem.,  1911,  24,  968—972.  Compare  Abstr.,  1910,  i,  464).— 
An  account  of  an  investigation  on  the  viscosity  of  solutions  of  cellulose 
nitrates.  The  viscosities  were  measured  by  (1)  Engler's  apparatus, 
(2)  Cochins'  viscometer,  and  (3)  a  viscometer,  similar  to  that  of 
Cochius,  in  which  the  time  taken  by  a  hollow,  glass  bulb  to  rise 
through  a  given  depth  of  liquid  is  measured.  A  description  and 
sketch  of  this  new  form  of  viscometer  is  given. 

It  is  found  that  the  ratios  of  the  viscosities  determined  by  the 
three  methods  vary  with  different  solutions ;  in  other  words,  the 
viscosities  obtained  by  the  three  methods  cannot  be  compared  with  one 
another. 

The  viscosity  of  a  solution  of  cellulose  nitrate  is  dependent  on 
(1)  the  presence  of  impurities,  such  as  acetic  acid,  aldehyde,  etc.,  (2)  the 
duration  and  temperature  of  nitration  of  the  cellulose,  and  (3)  the 
presence  of  oxycelluloses  and  hydrocelluloses  in  the  cellulose  employed. 
All  these  factors  produce  a  marked  reduction  of  viscosity.  Solutions 
of  gun-cotton  and  collodion-wool  also  become  less  viscous  when  kept, 
although  the  change  takes  place  very  slowly. 

It  is  the  author's  opinion  that  the  viscosity  of  a  colloidal  cellulose 
nitrate  solution  is  not  determined  by  the  magnitude  of  the  cellulose 
nitrate  mjlecule,  but  rather  by  the  nature  and  size  of  the  colloidal 
particle.  W.  H.  G. 

Viscosity  of  Emulsions  Bancelin  (Compt.  rend.,  1911,  152, 
1382 — 1383.  Compare  Perrin,  this  vol.,  ii,  480). — The  viscosity  K'  of 
an  emulsion  of  mastic  is  found  to  agree  with  the  equation 
K'  =  K{1  +  2-9 cf>),  when  ^  is  the  viscosity  of  the  liquid  containing  in 
suspension  solid  spheres,  of  total  volume  cjy,  in  unit  volume  of  emulsion. 
Einstein  (Aoin.  Physik,  1906,  [iv],  19,  289)  on  theoretical  grounds 
deduced  the  expression  K'  —  K{\  +  (f),  but  has  now  altered  this  to 
K'  =  K(\  +  2'b<l>)  (private  communication).  The  viscosity  of  sucrose 
and  glycerol  solutions  is  represented  by  an  analogous  formula,  but 
carbamide  and  metallic  salts  show  smaller  coefficients  of  viscosity. 
Extrapolation  from  the  first  formula  and  from  that  expressing  the 
coefficient  of  diffusion  of  an  emulsion  gives  the  value  70  x  10^^ 
for  N,  the  number  of  molecules  in  a  gram-molecule.  W.  0.  W. 

Dissociation  of  the  Compound  ThCl4,18NH3.  Edguaed 
Chauvenet  {Ann.  Chim.  Fhys.,  1911,  [viii],  23,  275 — 280.  Compare 
Abstr.,  1910,  ii,  872). — Dry  ammonia  gas  was  passed  through  a  tube 
reaching  to  the  bottom  of  a  small  distillation  flask  containing  anhydrous 
thorium  chloride,  a  long  manometer  tube  containing  a  mercury  index 
being  sealed  to  the  side-tube.  The  air  being  displaced,  the  flask  was 
immersed  in  acetone  and  snow  until  a  quantity  of  liquid  ammonia  had 
accumulated.     The  excess  was  then  evaporated  by  placing  the  flask  in 
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liquid  methyl  chloride.  The  (previously  constricted)  neck  was  then 
sealed  off,  at  the  same  time  the  necessary  mercury  being  poured  into 
the  gauge.  Four  observations  of  the  dissociation  pressure  between 
250*5  and  281°  abs.  were  made,  the  results  being  plotted  on  a  curve 
against  the  absolute  temperatures. 

From  the  difference  between  the  heats  of  formation  of  ThCl4,18NH3 
and  ThC]4,12NH3  previously  determined  by  the  author,  the  heat  of 
fixation  of  6NH3  on  the  latter  has  been  found  to  be  8"83  cals.  per  mol. 
NH3.  Dividing  this  quantity  (Q)  by  the  absolute  temperature  at 
which  the  dissociation  pressure  equals  760  mm.  (determined  from  the 
above-mentioned  curve)  gives  practically  the  same  value  of  Q/T  as  that 
found  by  Matignon  (Abstr.,  1899,  ii,  273)  with  other  ammoniacal 
metallic  chlorides.  Moreover,  substitution  for  p  of  the  observed  value  of 
the  dissociation  pressure  at  281°  abs.  in  the  reduced  form  of  Clapeyron's 
formula:  Q  ==2/ 1000.27 3T/T- 273. log.p/pQ  (p^  being  the  dissociation 
pressure  at  273°  abs.;  ^=281)  gives  a  value  for  Q  closely  agreeing 
with  that  observed.  J.  D.  K. 

Capillary  Rise  of  Amines,  Phenols,  and  Aromatic  Hydroxy- 
Acids.  Zdenko  H.  Skraup  and  Ernst  Philippi  {Monatsh.,  1911,  32, 
353—372.  Compare  Abstr.,  1909,  ii,  868;  1910,  ii,  191,  934;  this 
vol.,  ii,  21). — The  capillary  rise  of  weak  hydroxides  is  smaller  than 
that  of  strong.  One  purpose  of  the  present  paper  is  to  ascertain 
whether  the  .abnormal  rise  of  ammonia  and  ethylamine,  which  is 
greater  than  that  of  the  strongest  alkali  hydroxides,  is  exceptional  or  is 
characteristic  of  all  amines.  It  is  found  in  the  case  of  aqueous 
ammonia  (and  of  some  amines)  that  the  rise  is  very  different  according 
as  the  indicating  strip  is  used  without  any  enclosure  or  is  suspended  in 
a  tube  closed  at  its  upper  end  and  adjusted  almost  to  the  level  of  the 
ba^in  containing  the  solution  under  examination.  All  the  experi- 
ments, therefore,  have  been  couducted  under  the  latter  conditions. 
The  results  are  as  follows  :  Aqueous  ammonia  shows  a  rise  which 
diminit-hes  with  decreasing  concenti-ation.  Hydroxy lamine  and 
hydrazine  exhibit  rises  considerably  greater  than  those  of  the  strong 
alkali  hydroxides.  At  equivalent  concentrations,  methylamine,  ethyl- 
amine, and  amylamine  show  almost  identical  rises  ;  the  same  is  true  of 
the  corresponding  quaternary  bases,  the  rise  being  somewhat  smaller. 
Methylamine  and  dimethylamine  exhibit  the  same  rise,  which  is 
considerably  higher  than  that  of  potassium  hydroxide  at  the  same  con- 
centration ;  trimethylamine,  like  ammonia,  gives  very  different  rises 
according  to  whether  the  strip  is  enclosed  or  not.  Ethylenediamine, 
tetramethylethylenediamine,  and  hexamethylethylenediammonium 
hydroxide  exhibit  rises  only  slightly  smaller  than  those  of  the 
corresponding  monoamines  at  the  same  concentrations.  In  the  case  of 
aromatic  mono-  and  di-amines  the  regularities  are  not  so  pronounced  as 
the  preceding,  but  here  again  the  monoamines  (aniline  and  the 
toluidines)  exhibit  greater  rises  than  the  diamines  (the  phenylene- 
diamines,  7^i-tolylenediamine,  1  :  8-  and  1  :  5-naphthylenediamines)  ; 
in  all  cases,  except  the  naphthylenediamines,  the  rises  are  much 
greater  than  those  of  potassium  hydroxide  at  the  same  concentration. 
The  position    of     the    amino-group    affects    the   rise;    thus   of   the 
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toluidines  the  ortho-compound  shows  the  greatest  rise,  whilst  in  the 
case  of  the  phenylenediamines  the  ortho-  and  the  meta-isomerides 
exhibit  equal  rises,  that  of  the  para-compound  being  considerably 
smaller.  The  hydrochlorides  of  some  aromatic  amines  have  been 
examined.  The  rise,  tested  by  a  colour  reaction  for  the  base,  is  the 
same  for  the  salt  as  for  the  free  amine,  but  the  height  of  the  acid  zone 
is  considerably  smaller. 

Some  phenols  and  aromatic  hydroxy-acids  have  been  examined  under 
the  preceding  conditions.  The  diminution  in  the  rise  with  decreasing 
concentration  is  very  much  slower  with  phenols  than  with  amines. 
Phenol,  catechol,  and  quinol  exhibit  approximately  equal  rises, 
those  of  resorcinol,  pyrogallol,  and  phloroglucinol  being  somewhat 
smaller. 

Salicylic,  /)-hydroxybenzoic,  protocatechuic,  and  gallic  acids  have 
also  been  examined.  When  tested  by  ferric  chloride  paper  the  rise 
almost  equals  that  of  the  wet  zone  (100  mm.),  and  consists  of  an 
upper  faint  zone  and  a  lower  strong  zone,  a  behaviour  due  to  the  ash 
in  the  paper  which  forms  salts  with  the  acid  ;  it  has  been  shown 
previously  that  salts  are  very  slightly  adsorbed.  The  acid  zone 
is  very  much  lower  and  decreases  rapidly  with  increasing  dilution. 

Hexamethylethyleiiediammonium  iodide,  02H^(NMe3l)2,  decomp. 
250°,  is  obtained  by  treating  ethylenediamine  in  methyl  alcohol  with 
methyl  iodide  (2  mols.)  and  then  with  potassium  hydroxide  in  methyl 
alcohol,  repeating  these  two  operations  on  the  liberated  base,  and 
finally  adding  a  third  portion  (2  mols.)  of  methyl  iodide,  whereby  the 
diammonium  iodide  separates  in  needles.     The  platinichloride, 

(C2H,N2Me,)PtCI„ 
is  described.     Tetramethylethylenediamine  is  obtained  by  distilling  an 
aqueous  solution   of   hexamethylethylenediammonium  hydroxide ;  its 
platinichloride  crystallises  in  orange-red  plates.  C.  S. 

Historical  Data  Relating  to  Osmotic  Force.  Rectification 
of  Authors'  Names.  Auguste  Rosenstiehl  {Gompt.  rend.,  1911, 
152,  1305 — 1308). — This  note  relates  to  the  origin  of  the  theory 
that  the  phenomena  of  dissolution  are  analogous  to  those  of  the 
vaporisation  of  substances.  W.  O.  W. 

Osmotic  Pressure  of  Colloids.  Jacques  Duclaux  and  Mme. 
E.WoLLMAN  {Compt.rend.,  1911,  152,  1580 — 1583.  Compare  Bayliss, 
Kolloid  Zeit.,  1910,  6,  23), — The  osmotic  pressure  of  a  colloidal 
solution  of  cellulose  nitrate  in  acetone  has  been  measured  at  different 
concentrations,  using  a  semi-permeable  membrane  of  denitrated 
collodion.  The  ratio  of  the  pressure  to  concentration,  which  should  be 
constant  if  the  solution  obeyed  the  ordinary  laws,  varies  markedly, 
even  at  low  concentrations.  The  ratio,  which  is  0*53  in  a  01 16% 
solution,  becomes  683  for  a  1*41%  solution.  Application  of  van  der 
Waals'  equation  for  compressed  gases  does  not  bring  the  results  into 
concordance. 

It  would  seem,  therefore,  that  the  abnormal  osmotic  pressures  of 
colloids  must  be  regarded  as  depending  on  the  peculiar  nature  of  the 
colloid  molecule.  W.  0.  W. 
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Rate  of  Dissolution  in  Gas-Liquid  Systems,  Tor  Carlson 
(.7.  Ghivi.  Phys.,  1911,  9,  228— 244  *).— The  velocity  with  which  a 
gas  dissolves  in  a  liquid  at  rest  depends  on  the  rate  of  diffusion  of  the 
<ras  into  the  bulk  of  the  liquid  from  the  saturated  surface.  Accord- 
ing to  Tick's  law  the  rate  of  diffusion  is  proportional  to  the  concen- 
tration gradient  in  the  layer  of  solution  considered. 

Hence  if  c  is  the  concentration  of  gas  dissolved  at  any  time  t,  and  S 
be  the  concentration  at  saturation,  dcldt  =  K[S  —  c),  where  ^  is  a 
constant  depending  on  the  diffusion  coefficient,  D,  at  the  given 
temperature  and  the  area,  a,  and  thickness  of  the  saturation  layer. 
This  leads  to  a  logarithmic  dissolution  law  similar  in  form  to  the 
unimolecular  reaction  law.  When  the  liquid  is  stirred  at  n  revolu- 
tions per  minute,  the  saturation  layer  is  diminished  in  thickness 
proportionally  to  X/n'^,  just  as  Brunner  found  when  dissolving  benzoic 
acid  in  water ;  hence  K=  K'n^Da.  The  constant  K'  is  characteristic 
of  the  apparatus  employed.  The  author  has  measured  the  velocity  of 
dissolution  of  oxygen  and  of  carbon  dioxide  in  water,  estimating  the 
former  by  Winkler's  iodine  method,  and  the  latter  by  Pettenkofer's 
baryta  method.  The  unimolecular  law  is  found  to  hold  in  both  cases. 
The  ratio  of  the  diffusion  constants,  Dq^'.Dqq^  =  1-158,  determined 
from  the  rates  of  dissolution  under  similar  conditions  approximates  to 
the  ratio  determined  by  diffusion  measurements,  namely,  1'166.  The 
concordance  lends  support  to  the  above  theoretical  views. 

With  oxygen  and  carbon  dioxide,  the  rates  of  dissolution  and 
liberation  from  water  are  practically  the  sam6,  the  latter  being 
sometimes  3 — 4%  higher.  The  amount  dissolved  in  a  given  time  is 
proportional  to  the  partial  pressure  of  the  gas,  but  the  velocity 
constant  is  independent  of  pressure. 

The  Arrhenius  exponential  law  appears  to  hold  for  the  effect  of 
temperature  on  the  rate  of  dissolution,  but  no  theoretical  conclusion 
is  drawn  from  this,  R.  J.  0. 

Possible  Solid  Solution  of  Water  in  Crystals.  Theodore 
W.  Richards  {J.  Amer.  Chem.  Soc,  1911,  33,  888— 893).— Analyses 
of  cadmium  sulphate  by  Perdue  and  Hulefct  (this  vol.,  ii,  397)  have 
shown  that  the  amount  of  cadmium  present  in  both  the  crystalline  and 
anhydrous  forms  is  less  than  that  theoretically  required  on  the  basis 
of  the  atomic  weight  of  cadmium  as  determined  by  Baxter.  It  is  now 
pointed  out  that  this  discrepancy  is  probably  due  to  the  presence  of 
solvent  in  the  crystals  of  cadmium  sulphate  in  the  form  of  a  solid 
solution,  and  to  the  retention  of  traces  of  the  solvent  in  the  dried 
sulphate  either  as  solid  solution  or  by  mechanical  inclusion.  The 
presence  of  a  solid  solution  of  the  solvent  in  crystals  cannot  be  easily 
detected  or  easily  eliminated,  and  it  is  therefore  evident  that  solids 
obtained  from  an  environment  containing  other  substances,  such  as  a 
solution,  cannot  be  safely  employed  for  exact  quantitative  work 
without  further  treatment.  E.  G. 

Changes  in  Volume  on  Solution  in  Water  of  the  Halogen 
Salts  of  the  Alkalis.     Gregory  P.  Baxter  (/.  Amer.  Chem.  Soc, 
1911,  33,  922 — 940). — When  a  salt  is  dissolved  in  water,  the  volume 
*  and/.  Amer.  Chem.  Soc,  1911,  33,  1027—1032. 
VOL.  c.  ii.  40 
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of  the  solution  is  usually  less  than  the  sum  of  the  volumes  of  the  salt 
and  the  water,  although  in  some  cases  it  is  greater.  Buchanan 
{Amer.  J.  Sci.,  1 906,  [iv],21, 25)  has  shown  that  in  saturated  solutions  of 
the  caesium  haloids,  the  molecular  volumes  of  the  dissolved  salts  are 
greater  than  those  of  the  solid  salts,  whilst  the  reverse  is  the  case  with 
the  corresponding  potassium  and  rubidium  salts.  Attempts  to  cor- 
relate the  sum  of  the  volumes  of  the  salt  and  the  water  with  the 
volume  of  the  resulting  solution  have  previously  been  hampered  by 
the  lack  of  sufficiently  accurate  density  determinations.  The  data 
furnished  by  Baxter,  Boylston,  Mueller,  Black,  and  Goode  (this  vol., 
ii,  557)  for  the  haloids  of  lithium,  sodium,  and  potassium,  allow  the 
magnitude  of  the  changes  of  volume  Avhich  occur  during  the  solution 
of  these  salts  to  be  calculated  with  considerable  precision.  The  results 
obtained  from  these  data,  and  also  for  the  rubidium  and  cesium  salts 
from  those  recorded  by  Buchanan  (loc.  cit.),  are  tabulated. 

Of  the  fifteen  salts,  five,  namely,  the  three  caesium  salts  and  lithium 
bromide  and  iodide,  undergo  expansion  during  solution,  whilst  the 
others  suffer  a  contraction. 

The  causes  of  these  changes  in  volume  have  not  hitherto  been 
adequately  explained.  An  explanation  is  now  advanced  which  is 
based  on  Richards'  hypothesis  of  the  compressibility  of  atoms  and  on 
hydration.  It  is  assumed  that  during  solution  and  dissociation,  a  salt 
is  freed  to  a  large  extent  from  compression  due  to  chemical  affinity 
and  to  molecular  cohesion,  and  that,  when  the  ions  or  molecules 
combine  with  water,  both  the  hydrated  substance  and  the  water 
undergo  compression.  The  latter  effect  varies  regularly  with  the 
compressibilities  of  the  substances  and  with  their  mutual  affinities. 
It  is  shown  that  the  change  in  volume  in  the  formation  of  the  ions 
from  the  elements,  as  measured  by  the  sum  of  the  change  in  volume  in 
the  formation  of  the  solid  salt  and  the  change  in  volume  during  solu- 
tion, is  an  additive  property.  The  part  played  by  the  polymerisation 
of  water  in  the  change  of  volume  is  discussed,  and  it  is  considered 
probable  that  this  effect  varies  with  varying  temperature,  but  that 
at  the  temperature  of  the  experiments  quoted  it  is  very  small. 

E.  G. 

The  Internal  Frictions  of  Colloidal  and  Non-colloidal 
Liquids.  Ludwig  Dienes  {Biochem.  Zeitsch.,  1911,  33,  222 — 224). — 
In  experiments  with  von  Liebermann's  modification  of  Coulomb's 
apparatus  (this  vol.,  ii,  585),  it  was  noticed  that  the  logarithmic 
decrement  of  the  vibration  amplitudes  increases  as  the  vibrating  disc 
is  sunk  in  the  liquids  in  the  case  of  non-colloidal  substances,  whereas 
in  the  case  of  colloids  it  is  greatest  near  the  surface.  The  author 
offers  explanations  of  the  phenomena.  S.  B.  S. 

Mode  of  Dissolution  of  Colloidal  Substances.  Paul  Bary 
{Compt.  rend.,  1911,  152,  1386— 1387).— The  author  regards  a 
colloidal  solution  as  containing  solid-liquid  particles  in  suspension, 
such  that  the  attraction  between  the  liquid  and  solid  is  in  equilibrium 
with  the  sum  of  the  elastic  tension  of  the  particles  and  the  surface 
tension.     The  particles  may  be  considered  as  spongy  cells  into  which 
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liquid  has  penetrated  by  osmosis.  Coagulation  in  such  solutions  is 
brought  about  by  the  influence  of  soluble  salts  in  effecting  local 
alterations  in  osmotic  pressure.  W.  0.  W. 

Ultra-microscopic  Investigation  of  Certain  Colloids 
Coagulated  by  Electrolytes.  Geokg  Wiegnkr  {Zeitsch.  Chem. 
hid.  Kolloide,  1911,  8,  227 — 232). — Ultra-microj^copic  observations 
of  the  process  of  coagulation  in  cow's  milk  and  in  colloidal  solutions 
of  gold  indicate  that  the  nature  of  the  process  is  such  that  the  smaller 
colloidal  particles  attach  themselves  to  larger  particles,  and  that  there 
is  little  tendency  for  particles  of  the  same  size  to  cohere.  The  larger 
ultra-microscopic  particles  seem  to  act,  therefore,  as  coagulation  nuclei 
for  the  smaller  particles. 

The  slight  differences  observed  in  the  coagulation  processes  in  milk 
and  in  colloidal  gold  solutions  are  probably  due  to  differences  in  the 
size  of  the  particles  which  may  act  as  coagulation  nuclei  in  the  two 
cases.  H.  M.  D. 

The  Coagulum  from  Gelatin-Gum  Arabic  Sols,  and  its 
Analogy  to  Casein.  F.  W.  Tiebackx  {Zeitsch.  Chem.  Ind.  Kolloide, 
1911,  8,  238—239.  Compare  this  vol.,  ii,  378).— The  swelling 
properties  of  the  coagulation  product  obtained  from  solutions  con- 
taining gelatin  and  gum  ai'abic  are  described,  and  reference  made  to 
the  similarity  between  these  and  the  colloido-chemical  properties  of 
casein.  H.  M.  D. 

Distribution  of  Ammonia  between  Water  and  Chloroform. 
James  M.  Bell  and  Alexander  L.  Feild  {J.  Amer.  Chem.  Sac,  1911, 
33,  940 — 943).^ — The  distribution  of  ammonia  between  water  and 
chloroform  has  been  determined  at  25°  and  over  a  much  wider  range 
of  concentrations  than  has  been  studied  previously.  The  results  show 
that  the  distribution  ratio  varies  with  the  concentration  from  about 
24  in  very  dilute  solutions  to  about  10  in  concenti-ated  solutions,  and 
that  it  is  only  very  slightly  affected  by  the  presence  of  ammonium 
chloride.  E.  G. 

Influence  of  Dissolved  Salts  on  the  Distribution  of  a  Sub- 
stance between  Two  Solvents.  Nicolas  de  Kolossovsky  {Bull. 
Soc.  chim.  Belg.,  1911,  25,  183— 210  *).— The  distribution  of  acetic 
acid  between  water  and  ethyl  ether  has  been  measured  for  different 
concentrations  up  to  the  point  at  which  the  two  liquids  become 
identical.  The  relationship  between  the  ratio  of  distribution  between 
water  and  ether  (C)  and  the  quantity  of  acetic  acid  {p)  contained  in 
100  c.c.  of  the  aqueous  layer  is  given  by  (7  =  2-066  -  00667/j  + 
0-00106p2  at  18°. 

In  general,  the  presence  of  salts  lowers  the  ratio  of  distribution,  and 
for  salts  of  different  metals  the  lowering  produced  increases  in  the 
series  :  potassium,  sodium,  barium,  magnesium.  On  the  other  hand, 
the  acetates  of  the  alkali  and  alkaline-earth  metals  raise  the  distribu- 
tion ratio,  and  this  is  attributed  to  the  formation  of  acid  salts. 

H.  M.  D. 
*  a.iid  Bull.  Soc.  chim.,  1911,  [iv],  9,  632—637. 

40—2 
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Solubility  Equilibria  between  Iodine  and  Organic  Sub- 
stances. F.  Olivari  (Atti  R.  Accad.  Lincei,  1911,  [v],  20,  i, 
470 — 474). — Tiie  author  has  investigated  the  complete  solubility 
diagrams  of  iodine  and  various  organic  compounds  in  order  to 
ascertain  whether  complete  or  incomplete  miscibility,  solubility  in  the 
solid  state,  etc.,  exist  between  the  compounds,  and  whether  any 
possible  complex  compounds  are  capable  of  crystallising  or  of  revealing 
their  existence  by  the  form  of  the  equilibrium  curves. 

The  solubility  curves  of  iodine  in  proximity  to  the  point  of  fusion 
of  this  element  practically  coincide  for  iodoform,  azobenzene, 
jo-dibromobenzene  and  jo-dinitrobenzene,  and  deviate  somewhat  for 
benzoic  anhydride  and  acid,  the  behaviour  of  these  two  compounds 
being  due  to  their  molecular  polymerisation  (compare  Abstr.,  1910,  ii,  18). 

The  curves  of  solubility  of  iodine  in  ^-dibromobenzene,  p-dinitro- 
benzene,  benzoic  anhydride  and  benzoic  acid  exhibit  an  extended 
horizontal  branch  corresponding  with  the  formation  of  two  liquid 
strata ;  fused  iodine  is  hence  not  completely  miscible  with  these 
organic  compounds. 

The  solubility  diagrams  for  jo-dibromobenzene  and  azobenzene  show 
changes  of  curvature  at  concentrations  of  about  70%  and  60% 
respectively,  the  adjacent  solutions  probably  passing  in  the  neighbour- 
hood of  the  critical  state. 

The  presence  of  the  eutectic  even  in  dilute  solutions  (5 — 6%) 
excludes  the  possibility  of  isomorphism  between  the  components 
beyond  this  limit. 

Thus,  the  curves  furnish  no  indication  of  the  crystallisation  of 
iodine  complexes,  and,  since  there  are  reasons  (such  as  the  red  or 
reddish-brown  colour  of  the  liquid  phase)  for  believing  that  they  exist 
in  solution,  the  conclusion  must  not  be  drawn  that  their  saturation 
temperatures  in  the  mixtures  are  below  the  eutectic  temperatures. 

T.  H.  P. 

Equilibrium  in  the  System :  Water,  Sodium  Sulphate, 
Sodium  Chloride,  Copper  Sulphate,  Cupric  Chloride.  Frans  A. 
H.  ScHREiNfiMAKERS  (Proc.  K.  Akad.  Wetensch.  Amsterdam,  1911,  13, 
1163 — 1177.  Compare  this  vol.,  ii,  381). — Solubility  data  are  recorded 
showing  the  composition  of  the  solutions  saturated  respectively  with 
one,  two,  and  three  solid  phases  at  15°,  25°  and  35°.  Within  this 
range  of  temperature,  the  quaternary  system  gives  rise  to  only  one 
double  salt,  NaQSO^,CuS04,2H20.  By  means  of  a  spacial  model,  in 
which  the  solubility  data  are  incorporated,  the  solid  phases  capable 
of  CO- existence  at  the  different  temperatures  in  contact  with  aqueous 
solution  are  clearly  exhibited.  H.  M.  D. 

Equilibrium  in  the  System  :  Water,  Ethyl  Alcohol,  and  Ethyl 
Ether.  Shinkichi  Horiba  (Mem.  Coll.  Sci.  Eng.,  191 1,3, 63— 78).— The 
equilibrium  in  the  ternary  system  water-  ethyl  alcohol-  ethyl  ether 
has  been  determined  at  25°  by  shaking  the  components  together  in 
varying  proportions  and  finding  the  composition  of  the  upper  and 
lower  layers  after  complete  separation  has  taken  place.  The 
analysis  of  the  layers  was  effected  indirectly  by  means  of  data  for  the 
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specific  gravity,  index  of  refraction,  and  specific  viscosity  of  homo- 
geneous mixtures  of  the  three  components,  which  are  given  in 
tabular  form.  From  these  results  and  direct  determinations  of  the 
binodal  curve  for  the  upper  layer,  the  curve  and  tie  lines  representing 
the  composition  of  the  conjugate  mixtures  have  been  completely 
determined,  and  are  represented  graphically.  At  the  critical  point, 
the  mixture  contains  40%  water,  28'4%  alcohol,  and  31  "6%  ether. 

J.  D.  K. 

The  So-called  Nucleus  and  Convergence  Points  of  the 
"  Crystalline-liquid  Phase  "  of  j>Azoxyphenetole.  Geoeg  Wulff 
(Ann.  Fhysik,  1911,  [iv],35,  182 — 184). — The  peculiar  structure  which 
is  exhibited  by  the  crystalline-liquid  form  of  jo-azoxyphenetole  when 
examined  vmder  the  microscope  can  be  explained  on  the  assumption 
that  the  anisotropic  phase  is  a  colloidal  solution.  The  nucleus  points 
are  the  result  of  the  primary  coagulation,  which  then  proceeds  under 
the  influence  of  the  strain  set  up  by  the  surface-tension,  and  thus 
leads  to  the  production  of  the  convergence  points.  H.  M.  D. 

The  Number  of  Electrons  in  the  Atom.  Harold  A.  Wilson 
{Phil.  Mag.,  1911,  [vi],  21,  718— 722).— Assuming  the  atoms  to  be 
constituted,  according  to  Sir  J.  J.  Thomson's  theory,  of  spheres  of 
positive  electricity  containing  freely  moving  negative  electrons,  the 
deduction  is  made  that  the  constitution  of  an  atom  containing  ri-electrons 
in  the  positive  sphere  will  be  such  that  the  positive  sphere  is  divided  into 
it  equal  volumes,  as  nearly  spherical  as  possible,  each  containing  a 
'antral  negative  electron.  The  electrons  will  thus  arrange  themselves 
)n  nearly  spherical  concentric  surfaces,  the  distances  between  which 
ire  equal.  Assuming  that  in  a  series  of  similar  elements  each  is 
derived  from  the  one  preceding  by  the  addition  of  one  such  spherical 
layer  of  electrons,  and  that  the  number  of  electrons  is  proportional  to 
the  atomic  weight,  the  number  of  electrons  per  atom  is  deduced  to  be 
eight  times  the  atomic  weight  of  the  element.  The  cube-root  of  the 
atomic  weights  plotted  against  the  order  of  the  element  in  the  series 
fall  nearly  on  straight  lines  for  each  series,  the  lines  for  diiferent 
series  being  nearly  parallel.  F.  S. 

Classification  of  the  Elements.  Toribio  Caoeres  {Anal.  Fis. 
Quim.,  1911,  9,  82,  121—124). — The  author  proposes  a  periodic 
arrangement  in  which  the  elements  of  the  rare  earths  lying  between 
lanthanum  and  tantalum  are  made  part  of  the  fifth  period,  which  thus 
extends  from  xenon  to  bismuth.  The  suggested  arrangement  is  not 
essentially  different  from  that  brought  forward  by  Werner  (compare 
Abstr.,  1905,  ii,  308,  514).  G.  D.  L. 

Modification  of  the  Periodic  Table.  Elliot  Quincy  Adams  {J. 
Amer.  Chem.  Soc,  1911,  33,  684—688). — The  elements  are  arranged  in 
six  horizontal  rows  or  periods.  The  first  period  consists  of  hydrogen  and 
helium.  The  second  contains  eight  elements,  beginning  with  lithium 
and  ending  with  neon.  The  third  also  contains  eight  elements, 
beginning  with  sodium  and  ending  with  argon.  The  fourth  and  fifth 
periods   each   contain   sixteen   elements,   the  fourth  extending  from 
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potassium  to  krypton,  and  the  fifth  from  rubidium  to  xenon.  The 
sixth  period  contains  thirty-two  elements,  beginning  with  caesium  and 
ending  with  an  unknown  element.  Each  period  contains  homologues 
of  all  the  elements  of  the  preceding  period.  Several  new  families  of 
elements  appear  in  alternate  periods.  The  rare  earths  proper  and  the 
radioactive  elements  are  not  homologous  to  any  previous  elements,  but 
are  two  groups  of  families  which  enter  into  the  sixth  period.  Apart 
from  the  rare  earth  and  radioactive  elements,  seven  elements  await 
discovery.  E.  G. 

Position  of  the  Most  Important  Elements  in  the  Periodic 
System.  K.  Scheringa  {Chem.  WeekblaJ,  1911,  8,  389— 390).— The 
most  important  elements  in  each  horizontal  series  of  the  periodic 
system  lie  on  the  same  line,  as  is  best  illustrated  by  mapping  out  the 
whole  system  on  a  cylinder.  A.  J.  W. 

Molecular  Magnitudes.  Jean  Perrin  {Compt.  rend.,  1911,  152, 
1380—1382.  Compare  Abstr.,  1908,  ii,  927;  1910,  ii,  493;  this 
vol.,  ii,  480). — An  emulsion  of  resin  with  water  and  alcohol  was 
submitted  to  fractional  centrifugation  during  four  months  to  obtain 
grains  of  uniform  density.  The  grains  had  D  1'1942  and  their  mean 
radius,  a,  obtained  by  counting  the  particles  in  a  definite  volume,  was 
0'3667/A.  The  radius  calculated  by  an  application  of  Stokes'  law  was 
0'368/A.  Their  concentration  at  different  levels  in  the  liquid  was 
determined  by  a  photogi'aphic  method  of  counting.  Avogadro's 
constant,  N,  the  number  of  molecules  in  a  gram-molecule,  was  thus 
found  to  be  68*3  x  10^2^  whence  the  value  for  e,  the  charge  on  an 
electron,  is  4-25  x  10""^". 

The  displacement  of  a  grain,  ^,  in  the  fluid  of  viscosity,  ^.  during  time  t 
was  measured  microscopically.  Einstein's  formula,  ^  =  T{RTjN}{\l?>ira^), 
then  gave  4"21  x  10"^*^  as  the  value  for  e.  This  is  practically 
identical  with  the  number  calculated  from  the  electrification  of  solid 
spheres.  W.  O.  W. 

Regulator  for  Diminished  Pressure  with  Periodic  Alterations. 
Antoine  YiLLiERS  {Chem.  Zentr.,  1911,  i,  857 — 858;  horn  Bull.  Sci. 
Pharmacol.,  1911,  18,  7 — 11). — A  full  description  is  given  of  an 
apparatus  by  means  of  which  the  air  or  gas  pressure  in  a  vessel  can  be 
varied  periodically  from  the  normal  pressure  down  to  a  pressure 
limited  only  by  the  capabilities  of  the  air-pump  used.  T.  S.  P. 

Luminosity  of  Phosphorus :  Lecture  Experiments.  Luiar 
Marino  and  C.  Poelezza  (Atti  R.  Accad.  Lincei,  1911,  [v],  20, 
ij  442 — 446). — By  the  following  method  the  phosphorescence  of 
phosphorus  vapour  may  be  rendered  apparent  to  a  large  audience 
without  the  latter  being  inconvenienced  by  the  fumes  and  without  a 
specially  darkened  room.  A  current  of  carbon  dioxide  is  passed 
through  a  saturated  solution  of  sodium  hydrogen  carbonate,  then  dried 
by  means  of  a  tower  containing  calcium  chloride,  and  finally  passed 
over  red  phosphorus  contained  in  a  hard  glass  tube.  The  latter  is 
first  heated  at  its  extremity,  while  the  gas  is  passing  slowly,  until  all 
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moisture  has  been  eliminated.  A  delivei'y  tube  reaching  to  the 
bottom  of  a  flask  of  about  2  litres  capacity  is  then  attached,  and  the 
gas  current  reduced  to  a  minimum.  When  drops  of  white  phosphorus 
begin  to  deposit  on  the  cooler  parts  of  the  delivery  tube,  the  flask  is 
placed  under  the  latter,  and  a  strong  intermittent  current  of  carbon 
dioxide  passed.  The  phosphorus  vapour,  coming  into  contact  with  the 
air  of  the  flask  diluted  with  carbon  dioxide,  generates  a  green  flame, 
and  the  whole  of  the  bottom  of  the  flask  appears  phosphorescent. 

By  suitably  modifying  this  apparatus  and  by  employing  a  mixture 
of  carbon  dioxide  with  10%  of  air,  a  stable,  lemon-yellow  substance  is 
deposited,  which  is  found  to  have  the  composition  P^O  (compare 
Michaelis  and  Pitsch,  Abstr.,  1899,  ii,  28.5). 

The  authors  draw  the  conclusion  that,  in  the  oxidation  of 
phosphorus,  three  different  stages  are  reached,  according  to  the  con- 
ditions employed:  (1)  formation  of  P^Og  when  phosphorus  vapour 
burns  completely  in  excess  of  oxygen;  (2)  formation  of  PgOg  and 
P4O  when  phosphorus  is  burnt  in  a  current  of  air  ;  (3)  formation  of 
a  lower  oxide,  probably  P4O,  when  phosphorus  is  oxidised  with 
highly  diluted  oxygen  under  the  conditions  of  the  authors' 
experiments.  T.  H,  P. 
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Constitution  of  Water.  Jacques  Duclaux  {Compt.  rend.,  1911, 
152,  1387 — 1390). — Regarding  water  as  a  solution  of  ice,  (H20),i, 
in  hydro!.  HgO,  and  supposing  the  ice  to  ^retain  its  normal  density,  the 
author  attempts  to  find  the  value  of  n  in  the  foregoing  formula. 
When  deduced  from  the  variation  of  the  coefficient  of  expansion  of 
water  with  pressure,  n  is  9 — 12.  The  limits  are  6 — 23  when  derived 
from  the  variation  of  the  coefficient  of  compressibility  with  tempera- 
ture, whilst  when  calculated  from  the  specific  heat  and  expansion, 
w=12. 

If,  as  Sutherland  has  supposed,  the  density  of  ice  in  solution  is  lower 
than  when  in  the  solid  state,  the  molecular  weight  is  possibly  not 
higher  than  that  corresponding  with  the  formula  {13.,^0)q. 

W.  0.  w. 

Solubility  of  Water  in  Benzene,  Petroleum,  and  ParaflBln 
Oil.  Erich  Groschufp  {Zeitsch.  Elektrochem.,  1911,  17,  348—354). — 
Benzene  is  dried  by  keeping  over  sodium  and  then  by  distillation 
over  the  liquid  alloy  of  potassium  and  sodium.  The  high  boiling 
petroleum  and  paraffin  oil  are  first  heated  at  120°  for  some  time,  and 
finally  distilled  over  fused  sodium.  The  solubility  is  determined  by 
sealing  up  the  dry  solvent  with  a  known  quantity  of  water,  accurately 
measured  by  a  capillary  pipette,  in  a  glass  bulb,  and  heating  until  the 
water  is  dissolved  ;  by  slight  supercooling  a  cloud  is  then  formed,  which 
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disappears  again  at  a  slightly  higher  temperature.  The  solubility 
of  water  in  100  grams  of  benzene  is  0-030  gram  at  3°;  0'061  at  23^  ; 
0-lU  at  40°;  0-184  at  55°;  0-255  at  66°  and  0-337  at  77°.  In 
purified  American  petroleum,  boiling  between  190°  and  250°,  the 
solubility  is  much  smaller,  increasing  from  0-001 2  gram  per  100  at  -  2° 
to  0-097  at  94°,  whilst  in  the  paraffin  oil  (distilling  between  200°  and 
300°  at  10  mm.  pressure)  it  was  0*003  at  16°  and  0-055  at  94°.  The 
bearing  of  the  results  on  the  behaviour  of  oils  when  used  as  electrical 
insulators  is  discussed.  T.  E. 

Distribution  of  Hydrogen  Sulphide  in  a  Large  Laboratory 
and  the  Use  of  Aluminium  Stopcocks.  Edward  D.  Campbell 
(/.  Amer.  Chem.  Soc,  1911,  33,  947 — 948). — An  account  is  given  of 
the  system  of  supplying  hydrogen  sulphide  in  the  laboratory  of  the 
University  of  Michigan,  which  has  been  found  to  be  very  satisfactory. 
Generators  of  the  form  described  by  Browne  and  Mehling  (Abstr., 
1906,  ii,  609)  are  placed  in  the  attic  in  a  small  room,  which  is  provided 
with  an  exhaust  fan  operated  by  an  independent  motor.  The  waste 
pipe  for  carrying  away  the  spent  liquor  is  connected  directly  with  the 
main  sewer  outside  the  building.  Two  generators  have  been  installed, 
so  that  when  one  is  being  cleaned  or  re-charged,  the  other  can  be 
brought  into  use.  The  hydrogen  sulphide  for  the  generator  is  passed 
through  a  wash-bottle  containing  water  and  through  a  tower  of 
calcium  chloride,  and  is  distributed  by  means  of  a  system  of  ordinary 
gas  pipes.  The  delivery  ends  of  the  pipes  are  fitted  with  aluminium 
stopcocks,  which  resemble  ordinary  laboratory  gas  taps,  except  that 
the  hole  in  the  tip  is  only  about  0*5 — 1  mm.  in  diameter,  so  as  to 
prevent  excessive  loss  of  the  gas  if  the  stopcock  is  left  open.  These 
aluminium  stopcocks  are  not  affected  by  dry  hydrogen  sulphide,  and 
give  no  trouble  if  they  are  occasionally  lubricated.  E.  G. 

A  Modification  of  Raschig's  Theory  of  the  Lead-Chamber 
Process.  Edward  Divers  (/.  Soc.  Chem.  Ind.,  1911,  30,  594 — 603. 
Compare  this  vol.,  ii,  272).— What  goes  on  in  the  lead-chambers  is 
largely  a  matter  of  inference,  but  it  may  be  inferred  with  certainty 
that,  before  sulphuric  acid  can  be  produced  in  the  process,  there  must 
be  combination  between  sulphur  dioxide  and  nitrous  acid  or  its 
equivalent.  "When  the  process  is  working  normally,  the  single 
substance  formed  by  the  combination  must  decompose  as  fast  as  it  is 
formed.  The  presence  in  the  chamber  of  this  intermediate  substance 
will  therefore  be  unrecognisable. 

Nitrososulphuric  acid  (nitrosyl  sulphate),  HNSOg,  is  not  qualified  to 
play  the  part  of  the  intermediate  substance,  for  it  is  no  more  than  a 
compound  of  nitrous  anhydride  with  sulphuric  acid,  the  mixed  hemi- 
anhydride  of  the  two  acids,  into  which  it  decomposes  again  when  hydr- 
ated.  It  is  not  a  sulphonic  compound.  Raschig's  nitrosulphonic  acid, 
HNSO4,  ^^^  probably  no  existence,  and  the  evidence  is  all  against  the 
existence  of  his  nitrosisulphonic  acid,  HgNSOg. 

The  intermediate  combination  will  be  a  substance  necessarily  equal 
in  composition  to  that  of  the  substances  formulated  on  either  side  of 
the  summary  equation  of  the  chamber-process.     The  double  equation 
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will  therefore  be  2HN02  +  S02  =  H2N2SOc  =  2NO  +  H2S04.     Nitroxy- 

sulphuric  acid,  OH'N^Q/^N'SOgH,  are  the  name  and  constitution 

given   to   this   intermediate   substance,  in  accordance  with  nitroxy- 

sulphurous  acid,   HN^z-v^N'SOgH,  given  to  the  acid  of  Pelouze's 

potassium  salt,  to  v?hich  it  is  allied,  supposing  it  to  be  the  same  as  the 
coloured  substance  studied  by  Sabatier  and  by  Raschig,  and  seen 
occasionally  in  the  acid  of  the  Gay-Lussac  tower.  The  acid  H2N2O3, 
salts  of  which  were  discovered  by  Thum  and  by  Angeli,  appears  to  be 
the  substance  of  which  nitroxysulphuric  acid  is  the  sulphonic  deriv- 
ative.    Instead  of  calling  it  azohydroxyl  (Thum)  or  nitrohydroxamic 

acid  (Angeli),  the  author  suggests  nitroxous  acid  and  HN<C.pj^N'OH 

as  being  the  suitable  name  and  constitution  for  it. 

It  is  no  longer  necessary  to  assume  that  nitric  oxide  unites  with 
only  enough  oxygen  to  form  nitrous  anhydride,  N2O3,  although  much 
more  is  present  in  the  chambers.  For,  by  applying  the  experimental 
knowledge  gained  by  E-aschig,  it  becomes  evident  that  the  nitric  oxide 
does  combine  with  enough  oxygen  to  form  a  substance  of  the  com- 
position N2^4'  ^bich,  although  it  soon  becomes  ordinary  nitric 
peroxide,  behaves  for  a  time  as  the  peroxide  of  nitrous  acid, 
ONO'ONO,  yielding,  in  its  interactions,  nitrous  acid  and  free  oxygen. 
Thus,  the  nitric  oxide  oxidises,  as  it  should,  to  {iso)N<fi^,  but  the 
product  behaves  as  nitrous  acid. 

The  mist  in  the  chambers  consists,  with  continual  resolution  into 
drops  and  continual  renewal,  of  minute  particles  of  liquid  sulphuric 
acid,  each  surrounded  with  its  atmosphere  of  undiluted  nitric  oxide, 
the  particle  and  its  atmosphere  beiog  joint  products  of  the  decomposi- 
tion of  nitroxysulphuric  acid.  The  nitric  oxide  then  becomes  nitrous 
peroxide,  nitrous  acid,  and,  completing  the  cycle,  nitroxysulphuric  acid 
again. 

An  important  feature  of  the  above  theory  is  that  only  one 
intermediate  substance,  nitroxysulphuric  acid,  is  assumed.     T.  S.  P. 

New  Methods  of  Preparing  Colloidal  Selenium  Solutions. 
Alfredo  Pochettino  {Atti  E.  Accad.  Lincei,  1911,  [v],  20,  i,  428 — 433). 
— Colloidal  selenium  solutions  have  been  prepared  previously  by 
reduction  methods  or  electrical  means.  The  method  now  described  by 
the  author  admits  of  the  preparation  of  colloidal  suspensions  of 
selenium  in  the  most  varied  indifferent  solvents,  either  solid  or  liquid, 
those  employed  being  retene,  fluorene,  phenanthrene,  anthracene, 
naphthalene,  a-naphthol,  a-naphthylamine,  diphenylmethane,  diphenyl- 
amine,  triphenylamine,  phenol,  thymol,  and  paraffin.  The  solvent  is 
heated  to  about  its  boiling  point  (above  the  melting  point  of  selenium) 
in  presence  of  selenium,  the  liquid  assuming  an  increasingly  dark  red 
coloration.  When  solidified,  the  solution  appears  red  by  reflected,  and 
blue  by  transmitted,  light,  this  double  coloration  being  characteristic 
of  colloidal  suspensions  of  selenium  with  large  particles.  These 
solutions  can  be  repeatedly  solidified  and  liquefied  without  alteration 
of  thejr  properties.     Even  when  the  solid  suspension  in  anthracene  or 
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phthalic  acid  is  melted,  the  selenium  does  not  pass  into  the  fjrey 
crystalline  condition,  although  the  points  of  fusion  of  these  solvents 
are  higher  than  the  transformation  temperature.  The  higher  the 
temperature  reached  in  the  preparation  of  these  solutions  and  the 
slower  the  cooling,  the  smaller  are  the  selenium  granules. 

When  these  solutions  are  dissolved  in  other  solvents,  the  selenium 
passes  into  the  new  solvent  liquid  in  a  condition  of  marked  dispersion. 
All  the  suspensions  thus  prepared  show  the  double  coloration,  and 
the  magnitude  of  the  particles  depends  on  the  natures  of  the  two 
solvents. 

If  platinum  electrodes,  placed  in  such  a  colloidal  suspension,  are 
connected  to  the  poles  of  a  Wimshurst  machine,  the  selenium  is 
deposited  in  a  highly  adherent,  compact  layer  on  the  electrode  joined 
to  the  positive  pole.  In  some  cases,  however,  the  solvent  employed 
may  influence  this  phenomenon.  Thus,  with  solutions  made  in  the 
first  place  with  phenanthrene,  that  in  benzene  always  gives  a  deposit 
at  the  positive  and  that  in  carbon  disulphide  at  the  negative  pole. 

When  heated  the  particles* of  disperse  selenium  become  decomposed, 
the  resultant  particles  diminishing  in  size  as  the  temperature  rises. 

Characteristic  for  these  solutions  is  the  behaviour  of  their  electrical 
resistance,  which  remains  constant  for  a  1%  solution,  but  gradually 
increases  for  a  0'3%  or  more  dilute  solution.  T.  H.  P. 

Tellurium.  I.  Action  of  Sulphuryl  and  Thionyl  Chlorides 
on  Tellurium.  Bela  von  Horvath  {Zeitsch.  anorg.  Chem.,  1911, 
70,  408 — 413). — Tellurium,  prepared  by  the  repeated  reduction  of 
purified  telluric  acid  in  hydrogen,  reacts  with  sulphuryl  chloride  at 
the  ordinary  temperature.  In  an  atmosphere  of  carbon  dioxide  at  a 
red  heat,  tellurium  tetrachloride  and  sulphur  dioxide  are  formed. 
The  same  products,  together  with  sulphur,  are  obtained  from  thionyl 
chloride  and  tellurium.  C  H.  D. 

Production  of  Ammonia  and  the  Economy  of  Nitrogen 
with  Peat.  Herman  Charles  Woltereck  (Com.pt.  rend.,  1911, 
152,  1245—1247.  Compare  Abstr.,  1908,  ii,  174,  400).— It  has  been 
suggested  that  the  author's  synthesis  of  ammonia  from  water  and 
atmospheric  nitrogen  by  passing  these  through  peat  depends  solely  on 
the  action  of  water  on  the  peat.  It  is  now  stated,  however,  that  in 
the  absence  of  free  nitrogen  less  than  one-third  the  amount  of 
ammonia  is  formed  than  under  similar  conditions  when  it  is  present. 

W.  O.  W. 

Electrolysis  of  Aqueous  Ammonia.  Friedrich  C.  G.  Muller 
{Chem.  Zentr.,  1911,  i,  626;  from  Zeitsch.  physik.-chem.  Unterr.,  1911, 
23,  355 — 356). — Several  irregularities  occurring  in  the  electrolysis  of 
aqueous  solutions  of  ammonia  ai-e  noted.  At  an  iron  anode,  oxygen, 
and  not  nitrogen,  is  evolved.  Small  quantities  of  ammonium  nitrate 
may  be  produced  during  the  electrolysis,  which  then  play  a  con- 
siderable part  in  the  conduction  of  the  current.  T.  S.  P. 

The  Preparation  and  Estimation  of  Nitric  Oxide  and  its 
Behaviour  towards  Water.  L.  Moser  {Zeitsch.  anal.  Chem.,  191 1, 
50,  401 — 433). — An   investigation   of   the  various   methods  for  the 
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preparation  of  nitric  oxide  leads  the  author  to  the  conclusion  that 
the  pure  gas  is  best  obtained  either  by  the  reduction  with  mercury  of 
nitrous  acid  dissolved  in  sulphuric  acid,  or  by  the  interaction  of 
hydriodic  acid  and  nitrous  acid.  The  nitric  oxide  so  obtained  cannot 
be  preserved  unchanged  over  water  ;  chemical  reactions  take  place 
which  are  due,  in  part,  to  the  oxygen  dissolved  in  the  water,  and  in 
part  to  the  hydrions  contained  in  the  water.  Nitrous  and  hyponitrous 
acids  are  formed,  probably  according  to  the  equation  :  4N0  +  2B[20^^ 
2HNO2  +  H2N2O2  (compare  Zimmermann,  Abstr.,  1906,  ii,  82),  which 
then  decompose,  the  latter  acid  giving,  not  only  nitrous  oxide,  but  also 
ammonium  nitrite  (3H2N2O2  =  2^263  +  2NH., :  compare  Hantz«ch  and 
Kaufmann,  Abstr.,  1897,  ii,  25),  which  breaks  down  with  the  libera- 
tion of  nitrogen.  The  quantity  of  nitrogen  increases  the  longer  the 
nitric  oxide  is  preserved  over  water.  Nitric  oxide,  whether  moist  or 
dry,  can  be  preserved  over  mercury  at  room  temperature  for  any  length 
of  time  without  undergoing  a  change. 

Pure  nitric  oxide  is  completely  absorbed  by  a  solution  of  ferrous 
sulphate,  but  the  results  are  inaccurate  in  the  presence  of  nitrous 
oxide.  Ferrous  sulphate  canuot  be  advantageously  replaced  by  a 
slightly  alkaline  solution  of  sodium  sulphide  (compare  Divers,  Trans., 
1899,  76,  82),  since  the  reaction  is  much  slower,  and  the  absorption  is 
complete  only  after  long  shaking. 

The  volumetric  determination  of  nitric  oxide  by  means  of  perman- 
ganate, as  carried  out  according  to  Lunge  [Zeitsch.  angew.  Chem.,  1890, 
567),  generally  gives  too  low  results;  small  quantities  of  nitric  oxide 
cannot  be  determined  at  all.  The  author  modifies  the  method  in  such 
a  way  that  the  gas  to  be  analysed  is  passed  into  an  absorption  vessel 
previously  full  of  standard  permanganate  solution  ;  after  shaking  well 
to  complete  the  reaction,  the  diminution  in  the  strength  of  the  per- 
manganate is  measured.  All  errors  caused  by  using  a  current  of 
indifferent  gas  to  sweep  the  nitric  oxide  through  the  permanganate 
solution  are  thus  avoided.  The  same  apparatus  may  be  used  with 
hydrogen  peroxide  in  place  of  permanganate,  the  nitric  acid  formed 
by  the  oxidation  of  the  nitric  oxide  being  determined  by  titration  with 
standard  alkali.  The  method  gives  good  results  as  long  as  the  presence 
of  acid  vapours  or  gases  is  avoided. 

The  method  of  combustion  after  mixing  with  hydrogen  gives 
inconstant  results,  owing  partly  to  the  formation  of  ammonia  as  a  by- 
product, and  partly  to  the  permeability  towards  gases  of  platinum 
heated  to  a  red  heat.  T.  S.  P. 

Formation  of  Nitrosyl  Chloride  at  Low  Temperatures  by- 
Gay  Lussac's  Reaction.  Liquidus  Curve  of  the  System 
Nitrosyl  Chloride-Chlorine.  N.  Boubnoff  and  Philippe  A.  Guye 
{J.  Chim.  Phys.,  1911,  9,  290— 313).— The  formation  of  nitrosyl 
chloride  at  low  temperatures  by  direct  interaction  of  chlorine  and 
excess  of  nitric  oxide  was  studied  quantitatively  with  a  view  to 
estimating  the  atomic  weight  of  chlorine  by  this  method.  The 
excess  of  nitric  oxide  having  been  removed  by  distillation  at  the 
temperature  of  liquid  pentane  (  -  160°  to  -  150°),  the  nitrosyl  chloride 
was  found  to  contain  3  to  4%   of  chlorine  more  than  the  formula 
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NOCl  indicates.  When  excess  of  chlorine  is  used  for  the  synthesis, 
the  same  product  is  obtained.  The  excess  of  chlorine  is  readily- 
removed  by  fractional  distillation  at  higher  temperatures  than  -  80°, 
but  is  retained  at  -  150°. 

The  existence'of  higher  nitrosyl  chlorides,  such  as  NOClg,  having 
been  discredited  by  Tilden  and  others,  it  must  be  supposed  that  a 
highly  dissociated  additive  compound  of  nitrosyl  chloride  and  chlorine 
is  formed.  The  liquidus  curve  of  the  mixed  gases  was  determined, 
the  liquids  being  distilled  from  weighed  glass  bombs  into  a  special 
cryoscopic  tube.  The  mixtures  were  agitated  by  a  glass  stirrer 
operated  magnetically  by  an  iron  core  fused  into  the  upper  part. 
All  joints  in  the  apparatus  were  made  with  ground  glass  flanges  well 
greased  and  held  together  with  screw  clips.  The  mercury  in  the 
manometers  was  protected  by  a  layer  of  syrupy  phosphoric  acid. 
The  liquidus  curve  exhibits  no  maxima,  but  there  is  also  no  sharp 
minimum  at  the  eutectic  point,  about  - 109°.  The  curve  is  well 
rounded  here,  indicating  the  presence  of  a  compound  of  approximate 
composition  N0Cl,Cl2,  which  is  highly  dissociated  even  at  -  1 07°. 

It  is  suggested  that  the  presence  of  excess  of  chlorine  in  the 
authors'  synthetic  nitrosyl  chloride  is  due  to  the  incompleteness  of  the 
reaction  at  the  low  temperatures  employed.  E,.  J,  C. 

Preparation  of  Certain  Nitrides  by  Reduction  of  Alkaline 
Cyanides.  Alexander  C.  Vournasos  {Bull.  Soc.  chim.,  1911,  [iv],  9, 
506 — 512). — A  resume  of  methods  for  the  preparation  of  metallic 
nitrides  is  first  given,  and  it  is  then  pointed  out  that  certain  elements, 
such  as  boron  and  aluminium,  decompose  cyanogen  or  hydrocyanic  acid 
at  750°,  forming  nitrides.  The  corresponding  nitride  is  produced  when 
boron,  aluminium,  cerium,  or  lanthanum  in  a  finely  divided  state  is 
added  to  fused  potassium  cyanide. 

The  potassium  cyanide  is  first  melted  in  a  porcelain  crucible  at  650° 
in  the  absence  of  air,  and  poured  out  on  a  marble  slab.  It  is  then 
re-melted  in  a  clay  or  porcelain  crucible,  and  the  dry,  finely-powdered 
element  added  in  portions,  the  mixture  being  agitated  from  time  to 
time,  and  the  heating  continued  for  fifteen  minutes  after  the  final 
addition.  The  cooled  black  mass  is  placed  in  warm  water,  and  the 
insoluble  residue  of  nitride  and  amorphous  carbon  is  carefully  and 
gently  ignited  in  air  to  removed  the  carbon. 

Boron  nitride,  BN,  so  prepared,  is  a  white  powder,  which  is  attacked 
with  difficulty  by  warm  water.  Cold  water  slowly  becomes  alkaline  in 
contact  with  the  nitride,  due  to  the  formation  of  ammonia.  Aluminium 
nitride,  AlgNg,  is  an  amorphous,  yellow  powder.  Cerium  nitride, 
OeN,  is  readily  oxidised,  and  consequently  the  carbon  produced  along 
with  it  cannot  be  removed  by  ignition  in  air.  Lanthanum  nitride 
resembles  the  cerium  compound.  Both  are  readily  decomposed  by 
warm  water,  yielding  ammonia.  T.  A.  H. 

Amorphous  States  of  Silicon.  Livio  Cambi  (Atti  R.  Accad. 
Lincei,  1911,  [vj,  20,  i,  440 — 442). — The  amorphous  silicon  obtained 
by  the  author  from  the  black  sulphide  (see  following  abstract^  is 
distinguished  from  those  previously  described  in  possessing  a  paler 
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reddish-yellow  colour,  different  from  the  greyish-yellow  tint  some- 
times assumed  by  crystalline  silicon.  The  product  containing  96%, 
Si  has  D  2-08  (compare  Yigouroux,  Abstr.,  1895,  ii,  222,  263; 
Wilke-D(5rfurt,  Abstr.,  1910,  ii,  204).  When  heated,  the  properties, 
such  as  colour  and  specific  gravity,  of  the  author's  product  approach 
those  of  Vigouroux's  silicon. 

These  amorphous  silicons  must  be  regarded,  not  as  clearly  defined 
allotropic  forms,  but  as  masses  of  forms  possibly  possessing  different 
molecular  structures.  T.  H.  P. 

Silicon  Sulphides.  II.  Livio  Cambi  {Atti  E.  Accad.  Lincei, 
1911,  [v],  20,  i,  433— 440).— The  author  has  studied  the  hydrolysis  of 
the  black  and  yellow  silicon  sulphides  previously  obtained  (Abstr., 
1910,  ii,  952). 

The  yellow  sulphide  yields  silicoformic  anhydride^  (SiH0)20,  the 
corresponding  acid  being  probably  formed  first :  SiS  +  2H2O  = 
SiHO'OH  +  HgS.  The  silicon  in  the  sulphide  hence  acts  as  a  bivalent 
element.  The  formation  of  silicoformic  acid  is  analogous  to  that  of 
formic  acid,  which  can  be  obtained  from  chloroform,  carbon  monoxide, 
or  compounds  containing  bivalent  carbon,  such  as  the  carbylamine 
derivatives,  CINR ;  this  analogy  can  be  extended  to  the  corresponding 
germanium  compounds.  The  action  of  dry  hydrogen  chloride  on  the 
yellow  sulphide  yields  hydrogen  sulphide  and  silicochloroform.  The 
properties  of  this  sulphide  fall  into  line  with  those  of  the  sulphides  of 
the  other  elements  of  the  second  half  of  the  fourth  group ;  for 
example,  the  orange-yellow  colour  of  the  silicon  compound  becomes 
reddish-brown  for  germanium,  dark  brown  for  tin,  and  black  for  lead. 

The  vitreous,  black  silicon  sulphide  (loc.  cit.)  undergoes  dissocia- 
tion :  2SiS  — >  Si  +  SiSg,  which  may  be  more  or  less  complete,  the 
presence  of  unaltered  monosulphide  and  possibly,  also,  of  intermediate 
labile  compounds  similar  to  P4S3,  not  being  excluded.  On  hydrolysis 
it  yields  soluble  silica  and  amorphous  silicon  (see  preceding  abstract). 

T.  H.  P. 

The  Electrical  Conductivity  and  Behaviour  of  Diamond  at 
High  Temperatures.  Coknelio  Doelter  {Monatsh.,  1911,  32, 
275 — 298). — The  electrical  conductivity  of  diamond  has  been  measured 
at  tempei-atures  between  880°  and  1290°  in  an  atmosphere  of  nitrogen 
or  hydrogen.  For  a  plate  1  square  cm.  in  area  and  1  mm.  thick,  the 
resistance  falls  from  58800  ohms  at  950°  to  370  ohms  at  1220°  then 
increases  to  930  ohms  at  1260°,  and  again  falls  to  590  ohms  at  1290°. 
This  behaviour  is  somewhat  similar  to  that  exhibited  by  quartz. 

The  reputed  conversion  of  diamond  into  graphite  at  high  tempera- 
tures is  discussed,  and  the  microscopic  appearance  of  the  diamonds 
used  in  some  earlier  experiments  is  described.  These  observations 
afford  no  evidence  of  the  formation  of  graphite.  New  experiments, 
in  which  diamonds  were  heated  in  carbon  dioxide  at  1350°,  in  hydrogen 
at  1300°  to  1550°,  in  nitrogen  at  1300°,  and  in  chlorine  at  1200°,  have 
also  failed  to  give  evidence  of  conversion  into  graphite.  At  these 
temperatures  the  diamonds  acquire  a  brownish- black  colour  in  certain 
cases,  but  this  appears  to  be  due  to  amorphous  carbon.     The  effect  is 
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probably  one  of  corrosion,  and  if  sufficiently  protected  it  seems  likely 
that  the  diamond  remains  unchanged  at  temperatures  of  2000 — 2500°. 

H.  M.  D. 

Action  of  Carbonyl  Chloride  on  Natural  and  Artificial 
Sulphides.  Edouard  Chauvenet  {Compt.  rend.,  1911,  152, 
1250—1252.  Compare  Abstr.,  1909,  ii,  53;  this  vol.  ii,  109).— 
Carbonyl  chloride  attacks  metallic  sulphides  between  300°  and  450°  in 
accordance  with  the  equation  MS  +  COClg  =  MClg  +  COS.  The  ease 
with  which  sulphides  are  thus  converted  into  anhydrous  chlorides 
furnishes  a  useful  method  for  the  treatment  of  minerals  in  analysis. 
The  process  is  also  suitable  for  preparing  carbonyl  sulphide. 

w.  o.  w. 

Ratio  of  Argon  to  Nitrogen  in  Natural  Gaseous  Mixtures 
and  its  Significance.  Charles  Moukeu  and  Adolphe  Lepape 
{Comjyt  rend.,  1911,  162,  1533—1535.  Compare  this  vol.,  ii,  392, 
439). — The  ratio  of  argon  to  nitrogen  in  natural  gaseous  mixtures 
from  fifty-two  mineral  springs  was  determined  and  found  to  be  fairly 
constant.  In  thirty-six  springs  100A/N=  1*0  -  1*29  ;  the  same  ratio 
for  air  is  1*18.  Geologically  nitrogen  behaves  as  an  inert  gas,  and 
adopting  the  view  expressed  in  a  previous  communication  it  would 
appear  that  the  greater  part  of  the  gas  has  existed  in  the  free  state 
from  the  origin  of  the  earth.  W.  0.  W. 

Luminescent  Tabes  of  Neon.  Georges  Claude  {Comjil.  rend., 
1911,  152,  1377 — 1379). — The  luminescence  of  tubes  containing  neon 
traversed  by  an  alternating  current  gradually  diminishes,  owing  to 
absorption  of  gas.  It  has  been  found  that  copper  electrodes  of  small 
size  become  red  hot,  the  metal  rapidly  volatilising  and  becoming 
deposited  on  the  sides  of  the  tube.  The  deposit  produced  in  this 
way  yields  a  gas  when  dissolved  in  nitric  acid ;  in  one  experiment, 
1"6  grams  gave  2*5  c.c.  of  gas,  whilst  the  same  weight  of  unvolatilised 
electrode  gave  only  03  c.c.  The  latter  contained  a  little  neon,  but  no 
helium,  whilst  the  gas  from  the  deposit  showed  an  intense  spectrum  of 
neon  and  helium.  The  two  gases  appeared  to  be  present  in  about 
equal  amounts,  although  the  neon  with  which  the  tube  was  filled 
contained  originally  only  a  trace  of  helium. 

The  suggestion  is  offered  that  helium  results  from  the  dissociation 
of  neon,  or  else  that  the  greater  part  of  the  neon  absorbed  by  copper 
is  not  liberated  when  the  metal  is  dissolved  in  nitric  acid. 

By  increasing  the  surface  of  the  electrodes,  absorption  of  gas  is 
considerably  diminished.  Thus  a  tube  35  metres  long  and  45  mm.  diam., 
with  electrodes  'of  area  3  sq.  cm.  per  ampere,  remained  luminous  for 
210  hours,  when  an  accident  terminated   the  experiment. 

W.  0.  w. 

Preparation  of  Alkali  Metals.  Louis  Hackspill  {Ball.  Soc. 
chim.,  1911,  [iv],  9,  446 — 451). — Detailed  descriptions  of  the  apparatus 
and  method  of  working  are  given  for  the  reduction  of  alkali  chlorides 
by  means  of   metallic   calcium   as   already  described   (A.bstr.,    1905, 
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ii,  585),  The  prepared  mixture  of  calcium  and  the  alkali  chloride 
is  placed  in  an  iron  tube  lying  in  a  glass  tube,  which  can  be  rendered 
vacuous.  The  glass  tube  is  heated  to  the  required  temperature  in  a 
simple  electric  furnace  of  special  form.  Potassium,  caesium,  and 
rubidium  have  been  prepared  in  this  way.  Attempts  to  prepare 
lithium  were  unsuccessful,  but  by  using  a  modified  form  of  Guntz's 
apparatus,  an  alloy  of  lithium  with  3  or  4%  of  calcium  was  obtained. 

T.  A.  H. 

Solubility  of  Sodium  Carbonate.  C.  H.  Ketneb  {Chem. 
Weekblad,  1911,  8,  391  —  393.  Compare  Abstr.,  1902,  ii,  308.).— The 
author  calls  attention  to  his  work  on  equilibrium  in  the  system  sodium 
carbonate,  alcohol,  water — which  seems  to  have  been  overlooked. 

A.  J.  W. 

Hydrates  of  Rubidium  and  Caesium  Fluorides.  Egbert  de 
FoiiCRAND  {Gompt.  rend.,  1911,  152,  1208 — 1211.  Compare  this  vol., 
ii,  488).- — ^A  saturated  solution  of  rubidium  fluoride  deposits  crystals 
of  a  hydrate,  2RbF,3H20,  m.  p.  36°  j  the  heat  of  dissolution  at  15°  is 
-  0-62  Cal.  When  dried  over  phosphoric  oxide,  it  forms  the  hygro- 
sjopic  compound,  3RbF,  HgO,  having  a  heat  of  dissolution  3*76  Cal. 
at  15°. 

Caesium  fluoride  forms  two  hydrates,  2CsF,3H20,  heat  of  dissolu- 
tion 0-99  Cal.,  and  3CsF,2H20,  heat  of  dissolution  4*23  Cal.;  there  is 
no  compound  intermediate  between  the  two. 

The  general  conclusion  drawn  from  these  observations  and  those 
previously  puolished  is  that  in  respect  to  the  hydration  of  its  salts 
rubidium  does  not  stand  invariably  intermediate  between  potassium 
and  caesium,  but  resembles  sometimes  one  and  sometimes  the  other  in 
its  properties. 

When  estimating  rubidium  and  caesium  by  conversion  into  their 
sulphates,  it  is  necessary  that  the  temperature  of  ignition  should  not 
exceed  1000°,  otherwise  volatilisation  occurs.  Caesium  sulphate  is 
appreciably  volatile  at  the  temperature  of  the  blowpipe.     W.  0.  W. 

Specific  Gravity  of  Ammonium  Sulphate  Solutions.  M.  C. 
Dekhuyzen  {Zeitsch.  physiol.  Chem.,  1911,  72,  167— 168).— The 
expression  °P^„  is  used  to  denote  the  number  of  grams  of  a  substance 
dissolved  in  100  grams  of  solvent,  and  °P^s  ^^^  number  of  grams  of 
solute  in  100  grams  of  solution.  Ii  p  —  the  first  quantity  and /»^  the 
second,  then  100^/100 +jo=jOj.  The  expression  °F^,s  expresses  the 
number  of  grams  of  solute  in  100  c.c.  of  solution,  and  if  represented 
by  jOg  ^^^  density  of  solution  by  Z>,  then  p^=p^D.  Wiener  (this 
vol.,  ii,  394)  has  confused  the  expression  "P^g  and  °V^s-  J-  ^'  ^• 

Preparation  of  Ammonium  Selenate :  a  New  Method. 
Frank  C.  Mathers  and  Roy  S.  Bonsib  {J.  Amer.  Chem.  Soc,  1910, 
33,  703 — 708). — The  only  method  described  hitherto  for  the  prepara- 
tion of  ammonium  selenate  is  by  the  action  of  ammonia  on  selenic 
acid,  but  this  is  unsatisfactory  on  account  of  the  diflficulty  of  preparing 
pure  selenic  acid.  It  has  now  been  found  that  the  salt  can  be 
readily    prepared     by     treating     barium     or     lead     selenate    with 
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ammonium    carbonate,    and   the   best   conditions    have    been    deter- 
mined in  each  case. 

The  barium  or  lead  selenate  is  placed  in  a  beaker  with  water  and 
powdered  ammonium  carbonate.  If  barium  selenate  is  used,  for  each 
gram  of  the  salt  2*8  grams  of  ammonium  carbonate  (equivalent  to 
5  mols.)  and  10  c.c.  of  water  are  employed.  The  mixture  is  left  for 
thirty  hours  with  occasional  shaking,  a  yield  of  about  96 — 97%  being 
thus  obtained.  In  the  case  of  lead  selenate  (1  gram),  0-55  gram  of 
ammonium  carbonate  (equivalent  to  1*2  mols.)  and  5  c.c.  of  water  are 
added,  and  the  mixture  left  for  one  to  two  hours,  when  a  yield  of 
about  95 — 96%  is  obtained.  Good  yields  can  be  obtained,  however, 
in  fifteen  to  thirty  minutes.  Lead  selenate  is  therefore  preferable  to 
the  barium  salt  for  the  purpose.  The  yield  is  not  increased  by 
heating  the  mixture  or  by  agitating  it  by  means  of  a  current  of  air 
or  carbon  dioxide.  E.  G. 

Fusion  Experiments  -with  Some  Metasilicates.  Petek 
Lebedeff  {Zeitsch.  anorg.  Chem.^  1911,70,  301 — 324). — Mixtures  of 
calcium  metasilicate  and  calcium  sulphide  solidify  to  form  solid 
solutions.  It  has  not  been  found  possible  to  investigate  mixtures 
containing  more  than  50%  of  calcium  sulphide  on  account  of  their 
corrosive  action.  Calcium  sulphide  is  infusible  in  a  kryptol  furnace. 
The  solid  solutions  undergo  a  transformation  at  temperatures  below 
their  freezing  point,  the  transformation  curve  having  a  maximum  at 
about  1300°  and  20  mol.  %  of  calcium  sulphide.  Kapidly  cooled 
mixtures  disintegrate  completely  when  cold,  whilst  slowly  cooled 
mixtures  show,  when  examined  microscopically,  separate  crystals  of 
the  pseudo-hexagonal  modification  of  wollastonite  and  of  calcium 
sulphide,  identical  with  the  oldhamite  found  in  meteorites. 

Magnesium  and  manganese  metasilicates  form  two  series  of  solid 
solutions,  with  a  break  in  the  freezing-point  curve  at  1328°  and  50  mol. 
%  MgSiOg.  The  melting  point  of  magnesium  metasilicate  is  1535°,  and  of 
manganese  metasilicate  1210°.  The  optical  examination  shows  that  the 
crystals  at  the  magnesium  end  of  the  series  have  the  properties  of  enstatite, 
and  those  at  the  manganese  end  the  properties  of  rhodonite,  confirming 
the  representation  of  the  system  as  one  of  two  series  of  solid  solutions. 

Calcium  metasilicate,  m.  p.  1512°,  and  barium  metasilicate, 
m.  p.  1438°,  form  an  isomorphous  series,  with  a  continuous  freezing- 
point  curve,  having  a  minimum  at  about  35  mol.  %  BaSiOg  and  1000°. 
A  glass  is  obtained  on  cooling  rapidly,  whilst  slowly  cooled  mixtures 
solidify  to  a  homogeneous  series  of  monoclinic  solid  solutions,  which 
do  not  disintegrate  or  undergo  further  change.  Barium  and  manganese 
metasilicates  are  isomorphous,  and  the  freezing-point  curve  has  a 
minimum,  but  its  exact  determination  is  impracticable,  owing  to  the 
readiness  with  which  a  glass  is  formed. 

Experiments  with  mixtures  of  manganese  metasilicates  with 
strontium  and  sodium  metasilicates,  as  well  as  with  those  already 
mentioned,  show  that  glass  is  formed  when  several  silicates  are 
melted  together,  even  when  the  components  crystallise  well,  and  that 
the  tendency  to  the  formation  of  glass  is  greatest  in  eutectic  mixtures 
and  in  solid  solutions  near  to  a  minimum  point.     Mixtures  having 
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such  compositions  are  highly  viscous  in  the  neighbourhood  of  the 
melting  point.  This  confirms  Vogt's  views  on  the  formation  of 
glasses.  C.  H.  D. 

The  Causes  of  the  Variation  in  the  Velocity  of  Hydration  of 
Cement.  Paul  Eohland  {Zeitsch.  Ghem.  Ind.  Kolloide,  1911,  8, 
251 — 253). — Measurements  of  the  rate  of  hydration  of  cement  in 
contact  with  aqueous  solutions  show  that  sodium  carbonate,  aluminium 
chloride,  and  potassium  sulphide  accelerate  the  hydration  process, 
whereas  potassium  dichromate,  sodium  borate  and  sulphates  (with  the 
exception  of  aluminium  sulphate  and  the  alums)  retard  it.  The 
setting  of  the  cement  is  not,  however,  solely  determined  by  the 
velocity  of  hydration,  but  is  influenced  by  the  rate  at  which  coagula- 
tion of  the  hydrolytically  separated  hydroxides  of  aluminium,  iron,  and 
silicon  takes  place.  This  process  is  also  affected  by  the  nature  of  the 
electrolytes  present  and  by  the  temperature.  H.  M.  D. 

Barium  Sulphate  a  Plastic  Substance.  Albert  Atterberg 
{Zeitsch.  angew.  Chem.,  1911,  24,  928— 929).— The  author  defines 
a  substance  as  plastic  when  its  mixture  with  water  can  be  rolled  out 
into  wire,  the  quantity  of  water  not  exceeding  that  which  it  is 
necessary  to  add  to  the  substance  in  order  to  make  it  flow. 

The  "  flow-limit "  for  ordinary  precipitated  barium  sulphate  is 
22  parts  of  water  to  100  parts  of  sulphate,  whilst  the  "rolling-out 
limit"  is  14  parts  of  water  to  100  of  sulphate.  Barium  sulphate  is 
thus  a  plastic  substance  (plasticity  =  8). 

Further  experiments  have  shown  that  minerals,  such  as  kaolinite, 
potassium  and  magnesium  micas,  talc,  etc.,  are  strongly  plastic  when 
they  are  ground  so  finely  that  the  size  of  their  particles  does  not  exceed 
0"002  mm. ;  under  the  same  conditions,  minerals,  such  as  quartz, 
felspar,  and  calcspar,  show  no  plasticity.  It  is,  therefore,  the  presence 
of  fine  particles  of  minerals  which  occur  in  laminated  or  shaly  forms 
which  confer  plasticity  on  clay.  T.  S.  P. 

Crystallographic  Examination  of  Fluorides  Obtained  by 
Moissan  and  Pupils.  August  de  Schulten  {Compt.  rend.,  1911, 
152,  1261—1263.  Compare  this  vol.,  ii,  486).— The  results  of 
crystallographic  measurements  are  given  for  the  fluorides  of  barium, 
strontium,  manganese,  nickel,  cobalt,  iron,  and  chromium  ;  also  for  the 
double  fluorides  of  nickel,  cobalt,  zinc,  and  calcium  of  the  type 
MF2,2KF2,  and  for  the  compound  Cv^F^,6KF.  W.  0.  W. 

Presence  of  Zinc  Nitride  in  Zinc  Powder  and  Commercial 
Zincs.  Camille  Matignon  {Compt.  rend.,  1911,  152,  1309—1312). 
— A  number  of  specimens  of  zinc  dust  were  distilled  with  aqueous 
potassium  hydroxide  and  the  liberated  ammonia  determined.  The 
amount  of  nitrogen  found  corresponded  with  about  0  4%  of  zinc 
nitride,  ZugNg.  The  latter  was  present  to  the  extent  of  1-2%  in  a  dust 
prepared  in  such  a  way  as  to  favour  the  formation  of  nitride.  Com- 
mercial fused  zincs  were  found  to  contain  only  traces  of  nitride,  whilst 
this  was  absent  from  zinc  oxide  prepared  by  burning  the  metal  in  air. 

w.  o.  w. 

VOL.  c.  ii.  41 
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Thermal  Analysis  of  Mixtures  of  Cuprous  Chloride  with 
Chlorides  of  Univalent  Elements.  C.  Sandonnini  (Atti  H.  Accad. 
Lincei,  1911,  [v],  20,  i,  457—464). — The  author  has  studied  the 
melting-point  diagrams  of  mixtures  of  cuprous  chloride  with  silver, 
sodium,  potassium,  or  thallous  chloride,  the  solidification  temperatures 
for  these  salts  being  found  from  the  cooling  curves  to  be  422°,  455°, 
806°,  776°,  and  429°  respectively. 

The  results  show  that  cuprous  chloride  forms  solid  solutions,  in 
limited  degree,  with  the  chlorides  of  the  metals  of  the  second  half  of 
the  first  group,  homologous  with  copper,  sodium,  and  silver.  Double 
salts  of  the  type  Cu01,2MCl  are  formed  with  potassium  and  thallous 
chlorides,  whilst  mixed  crystals  are  formed,  within  very  restricted 
limits,  between  cuprous  and  thallous  chlorides.  T.  H.  P. 

Binary  Systems  of  the  Chlorides  of  Certain  Univalent 
Metals.  G.  Poma  and  G.  Gabbi  (Atti  R.  Accad.  Lincei,  1911,  [v],  20, 
i,  464 — 470). — The  authors  have  studied  the  cooling  curves  of  the 
systems  CuCl-KCl  and  CuCl-AgCl  (compare  Sandonnini,  preceding 
abstract),  the  fusions  being  effected  in  an  atmosphere  of  nitrogen, 
owing  to  the  extreme  oxidisability  of  cuprous  chloride.  The  values 
found  for  the  m.  p.'s  are  :  CuCl,  415° ;  AgCI,  451°  ;  and  KCl,  759°, 

In  the  liquid  state,  cuprous  and  silver  chlorides  are  completely 
miscible,  but  in  the  solid  state  there  is  a  very  wide  gap  in  the  solu- 
bility. From  the  fused  mixtures,  no  compound  of  the  two  components 
separates  on  cooling. 

In  the  case  of  cuprous  and  potassium  chlorides,  the  fusion  curve 
exhibits  two  arrests  (142°  and  236°),  and  has  the  form  characteristic 
for  binary  systems,  in  which  the  two  components  form  a  compound 
which  dissociates  at  a  high  temperature.  The  compound  formed  has 
probably  the  formula  K2[CuCl3].  T.  H.  P. 

The  Binary  Systems,  CuCl-AgCl,  CuCl-NaCl,  CuCl-KCl.  Pietro 
DE  Cesakis  {Atti  K.  Accad.  Lincei,  1911,  [v],  20,  i,  597 — 599). — The 
author's  investigation  of  the  melting-point  curve  of  the  system 
CuOl-AgCl  gives  results  in  good  agreement  with  those  obtained  by 
Sandonnini  and  by  Poma  and  Gabbi  (preceding  abstracts). 

The  results  for  CuCl-NaCi  give  a  curve  very  similar  to  that  obtained 
by  Sandonnini  {loc.  cit.),  but  differing  from  it  in  certain  details. 

For  the  system  CuCl-KCl  the  author's  results  confirm  Sandonnini's 
conclusion  that  these  salts  form  the  compound  CuCl,2KCl. 

T.  H.  P. 

Catalytic  Action  of  Copper  Oxide.  James  Stkachan  {Chem. 
News,  1911,  103,  241.  Compare  Sabatier,  Abstr.,  1909,  i,  546).— 
Over  a  year  ago  the  author  noticed  a  similar  action  in  the  case  of  a 
Barthel  spirit  bunsen  to  that  recently  observed  by  Meunier  (this 
vol.,  ii,  205)  with  an  ordinary  bunsen.  The  efficiency  of  such  a 
burner  becomes  impaired  in  time  by  surface-combustion  on  the 
partly  oxidised  brass  gauze,  necessitating  replacement  of  the  latter. 
On  extinguishing  the  burner,  the  gauze  continues  to  glow  so  long 
as  methylated  spirit-vapour  and   air  impinge   on   it.     That    surface- 
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combustion  commences  at  a  low  temperature  may  be  shown  by 
interrupting  the  stream  of  spirit-vapour  for  a  few  seconds.  The 
combustion  re-commences  on  the  most  oxidised  portions  of  the  gauze, 
proceediDg  rapidly  over  its  whole  surface.  A  strong  odour  of  aldehyde 
is  produced. 

Various  lecture  experiments  with  asbestos  fibre,  alternately  dipped 
in  copper  sulphate  solution  and  ignited,  are  described.  Asbestos  so 
treated  will  ignite  an  explosive  mixture  of  hydrogen  and  oxygen  if 
fairly  hot. 

Other  metallic  oxides  show  like  properties,  and  the  experiments 
may  be  repeated,  replacing  copper  sulphate  by  ferric  chloride,  but  the 
ferric  oxide  so  produced  does  not  seem  quite  so  active  as  copper  oxide. 
It.  is  pointed  out  that  this  catalytic  action  of  ferric  oxide  may  prove 
a  source  of  danger  with  miners'  safety  lamps,  in  most  of  which  iron 
gauze  is  used. 

The  author  states  that  the  mutual  catalytic  action  of  cellulose  and 
copper  oxide  is  one  factor  in  the  formation  of  dendritic  growths  of  the 
latter  on  paper.  J.  D.  K. 

Elements  in  Thulium.  Carl  Auer  von  Welsbach  {Monatsh.i 
1911,  32,  373 — 375). — Spectroscopic  examination  indicates  that 
thulium  consists  essentially  of  three  elements.  Of  these  three, 
thulium  I.  and  thulium  III.  cannot  be  isolated  by  the  present  methods 
of  purification.  The  salts  of  the  former  absorb  rays  in  the  extreme 
red  down  to  A  700,  and  show  characteristic  lines  (quoted)  between  2700 
and  3270  (spark  spectrum).  Thulium  III.  exhibits  a  characteristic 
spark  spectrum  between  2800  and  3260. 

The  author  hopes  to  isolate  pure  thulium  II.  in  the  near  future. 
It  forms  an  almost  white  sesquioxide.  Its  salts  are  pale  yellowish- 
green  in  daylight  and  emerald-green  in  artificial  light,  and  exhibit 
the  absorption  spectrum  hitherto  ascribed  to  thulium.  The  oxides  of 
those  fractions  which  are  richest  in  thulium  II.  and  aldebaranium 
exhibit  a  characteristic  phenomenon  in  the  flame ;  before  becoming 
actually  incandescent  the  oxides  give  out  a  purple  light  for  a  short 
time.  The  spark  spectrum  shows  many  strong  lines  (quoted)  between 
3400  and  3800.  C.  S. 

The  Chemical  Constitution  of  the  Kaolinite  Molecule. 
Joseph  W.  Mellor  and  A.  D.  Holdcropt  {Trans.  Eng.  Ceramic  Soc, 
1911,  10,  94 — 120). — Contrary  to  what  is  generally  accepted,  there 
is  no  definite  temperature  above  which  it  can  be  said  that  kaolinite 
decomposes,  and  below  which  kaolinite  does  not  decompose.  The 
effect  of  raising  the  temperature  is  to  accelerate  the  speed  of  decom- 
position, a  result  which  can  also  be  obtained  by  working  under 
diminished  pressure.  The  speed  of  decomposition  at  500°  is  sufficiently 
rapid  at  atmospheric  pressure  to  decompose  an  appreciable  quantity  of 
kaolinite  in  an  hour. 

The  heating  curve  of  kaolinite  shows  that  an  endothermic  reaction 
occurs  in  the  vicinity  of  500°,  and  an  exothermic  reaction  just 
above  800°;  the  curve  shows  no  sign  of  the  dehydration  taking 
place  in  stages,  such  as  might  occur  if  the  elements  of  the  "combined 
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water "  were  placed  unsymmetrically  in  the  molecule.  In  the 
absence  of  other  evidence,  and  since  solubility  determinations  show 
no  sign  of  unsymmetrical  aluminium  groups,  it  is  assumed  that 
the  hydroxyl  and  aluminium  groups  are  symmetrically  placed  in  the 

molecule,  and  the  formula  >xt^^2^^i^«^  >>0  is   suggested  for 

kaolinite. 

The  solubility  in  acids,  the  hygroscopicity,  and  the  density  of 
kaolinite  calcined  at  different  temperatures,  show  that  there  is  a 
certain  parallelism  in  the  properties  of  alumina  and  calcined  kaolinite. 
The  exothermal  change  indicated  by  the  heating  curve  of  kaolinite 
corresponds  with  that  furnished  by  alumina  derived  from  aluminium 
nitrate.  The  endothermal  change  shown  in  the  heating  curve  in  the 
iieigVibourhood  of  500°  corresponds  with  a  decomposition  of  kaolinite 
into  free  silica,  free  alumina,  and  water.  The  restoration  of  from 
3 — 4%  of  water  to  calcined  kaolinite,  which  can  be  accomplished  by 
heating  it  under  pressure  in  steam,  corresponds  with  a  re-hydration  of 
silica  or  alumina. 

When  kaolinite  is  heated  to  over  1200°,  sillimanite  is  formed  by 
the  re-combination  of  the  free  alumina  with  some  of  the  free  silica 
formed  at  about  500°.  The  exothermal  change  in  the  heating 
curve  at  800°  corresponds  with  a  physical  change  of  the  free 
alumina,  which  becomes  less  soluble  in  acid,  less  hygroscopic,  and 
more  dense. 

Kaolinite  may  be  represented  as  one  member  of  a  series  of 
aluminodisilicic  acids,  and  these  in  turn  form  one  group  of  a  large 
number  of  alumino-silicates,  comprising  alumino-mono-,  -di-,  -tri-, 
-tetra-,  -penta-,  and  hexa-silicates,  the  different  classes  of  which 
may  be  represented,  for  example,  by  allophane,  kaolinite,  natrolite, 
pyrophyilite,  chabazite,  and  ortboclase  respectively.  T.  S.  P. 

The  System  Manganous  Oxide-Silica.  Fkiedrich  Doeeinckel 
{Metallurgie,  1911,  8,  201 — 209). — Mixtures  containing  from  20  to 
60  mol.  %  of  silica  may  be  prepared  in  a  platinum  crucible,  embedded 
in  magnesia.  Mixtures  containing  more  manganese  attack  the 
platinum,  whilst  those  richer  in  silica  require  too  high  a  temperature. 
It  is  necessary  to  melt  the  mixture  a  second  time  to  obtain  complete 
reaction.  Three  crystalline  constituents  are  observed  in  the  sections 
obtained,  namely  :  manganosite,  MnO  ;  tephroite,  Mn^^SiO^  ;  and  rho- 
donite, MnSiOg,  identical  with  the  naturally-occurring  minerals.  The 
thermal  results  indicate  that  tephroite  is  formed  by  a  reaction  at  1323° 
between  some  primary  crystals  and  the  liquid,  and  that,  also,  in 
mixtures  containing  49 — 60  mol.  %  of  silica,  primary  crystals  rich  in 
silica  react  with  the  liquid  at  1215°  to  form  rhodonite.  The 
tephroite-rhodonite  eutectic  point  is  at  11 90°  and  45  mol.  %  SiOg. 

0.  H.  D. 

Existence  of  a  New  Type  of  Dioxides :  Reaction  between 
Selenious  Acid  and  Manganese  Dioxide.  Luigi  Marino  and 
Y.  Squintani  {Atti  R.  Accad.  Lincei,  1911,  [v],  20,  i,  447 — 452. 
Compare  Marino,  Abstr.,  1908,  ii,  106). — The  authors  find  that  the 
compound  obtained  by  Laugier  (Abstr.,  1887,  775)  by  the  action  of 
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selenious  acid  on  manganese  dioxide  in  a  sealed  tube  at  140°  is  the 
selenite  corresponding  with  the  dioxide,  MnSe.^Og,  the  other  products 
observed  by  Laugier  being  formed  by  the  decomposition  of  this 
compound.  This  selenite,  which  is  obtained  as  an  orange-yellow, 
crystalline  powder,  liberates  chlorine  from  dilute  or  concentrated 
hydrochloric  acid,  and  iodine  from  potassium  iodide  solution  containing 
acetic  acid.  With  alkali  hydroxides  or  carbonates,  manganese  dioxide 
is  set  free,  whilst  with  oxalic  acid  solutions,  carbon  dioxide  is  liberated 
quantitatively.  It  oxidises  mercurous  to  mercuric  salts,  cuprous  salts 
to  the  cupric  state,  potassium  ferrocyanide  to  ferricyanide,  and  arsenious 
to  arsenic  acid.  In  presence  of  a  slight  excess  of  alkali  hydroxide,  it 
decomposes  quantitatively  according  to  the  equation  :  MnSe20c,= 
MnOg  +  SSeOg.  Attempts  to  prepare  a  selenium  acid  corresponding 
with  dithionic  acid  were  unsuccessful. 

When  heated,  the  selenite  decomposes  in  the  following  manner  r 
MnScgOg  =  SeOg  +  MnSeO^.  At  a  higher  temperature  and  in  a  vacuum, 
however,  the  decomposition  proceeds  according  to  the  equation  : 
SMnSegOg  ^  SSeOg  +  2MnSe04  +  MngO^  +  Og  T.  U.  P. 

The  Gas  Contained  in  Steels.  Georges  Charpy  and  S.  Bonnerot 
(Compt.rend.,  1911,  152,  1247— 1250).— The  amount  of  gas  obtained 
by  heating  different  varieties  of  steel  at  930"  in  a  vacuum  has  been 
determined,  taking  special  precautions  to  prevent  the  access  of  water 
vapour.  The  disengagement  of  gas  was  continuous  during  five  days, 
but  tended  towards  a  limit.  Hard  and  soft  steels  showed  the  same 
critical  points  after  treatment  as  before  the  removal  of  gas. 

W.  0.  w. 

Cementation  of  Nickel  Steel.  I.  Federico  Giolitti  and  F. 
Carnevali  {Atti  R.  Accad.  Sci.  Torino,  1911,  46,  409— 432).— The 
authors  have  applied  the  methods  previously  employed  in  the  investi- 
gation of  carbon  steels  (Abstr.,  1909,  ii,  240;  1910,  ii,  507,  616,  780) 
to  the  study  of  steels  containing  from  2-03%  to  29  8%  of  nickel,  the 
gases  employed  for  cementation  being  pure  ethylene  and  carbon 
monoxide. 

The  results  show  that  the  maximum  content  of  carbon  in  the 
cementation  zone  dimini.-hes  continuously  as  the  proportion  of  nickel 
present  increases,  the  diminution  becoming  very  marked  when  the 
percentage  of  nickel  exceeds  5.  The  variation  of  the  concentration  of 
carbon  in  the  successive  layers  of  the  cementation  zone  is  much  more 
regular  for  nickel  steels  than  for  ordinary  carbon  steels.  The 
phenomena  observed  during  the  slow  cooling  of  nickel  steels,  cemented 
so  as  to  exhibit  a  hypereutectic  zone,  are  qualitatively  analogous 
to  those  shown  by  carbon  steels  subjected  to  similar  treatment,  but 
differ  quantitatively  from  these  in  two  directions:  (1)  The  entity  of 
the  liquation  phenomena  of  the  cementite  is  less  marked  in  the  case 
of  the  nickel  steels,  and  (2)  the  transition  from  the  hypereutectic  to 
the  hypoeutectic  zone  corresponds  with  a  content  of  carbon  (0'6 — 065%) 
lower  than  that  (0*9%)  of  the  similar  zone  for  carbon  steels. 

^  T.  H.  P. 
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Iron-Chromium  Alloys  and  their  Resistance  to  Acids. 
Philipp  Monnartz  (Metallurgie,  1911,  8,  161—176,  193—201).— 
Alloys  of  iron  and  chromium,  free  from  carbon,  may  be  prepared  from 
chromite  by  the  aluminotbermic  method.  An  elaborate  apparatus  is 
described  by  means  of  which  cooling  curves  of  the  alloys  may  be  taken 
immediately  the  temperature  has  fallen  to  1600°.  The  fusibility  of 
the  slag,  and  the  temperature  reached  in  the  reaction,  are  regulated 
by  the  addition  of  varying  quantities  of  fluorite. 

The  freezing-point  curve  has  a  maximum  at  about  66%  of  chromium, 
corresponding  with  a  compound  CrgFe  (compare  Treitschke  and  Tam- 
mann,  Abstr.,  1907,  ii,  958).  The  higher  the  original  temperature 
of  the  mass,  the  coarser  is  the  resulting  crystalline  structure.  The 
alloys  are  softer  than  cast  iron.  Homogeneous  castings  may  be 
obtained  by  a  special  apparatus. 

The  addition  of  chromium  to  iron  in  the  absence  of  carbon  increases 
the  readiness  of  attack  by  hydrochloric  and  sulphuric  acids.  Con- 
centrated nitric  acid  renders  the  alloys  passive.  The  resistance  to 
dilute  nitric  acid  diminishes  from  0  to  4%  Cr,  increases  very  rapidly 
from  4  to  14%,  and  slowly  from  14  to  20%.  Alloys  containing  from 
40  to  100%  Cr  even  resist  prolonged  heating  with  dilute  nitric  acid  to 
which  5%  of  sodium  chloride  has  been  added.  The  maximum 
passivity  occurs  at  66%  Cr.  These  alloys  also  remain  perfectly  bright 
in  laboratory  air  and  in  water.  The  presence  of  combined  carbon 
increases  the  resistance  to  acids  very  greatly,  but  at  the  same  time 
renders  the  alloys  excessively  hard.  The  resistance  to  acids  is  also  much 
increased  by  molybdenum,  which  improves  the  mechanical  properties. 
Titanium,  vanadium,  and  tungsten  have  a  similar  influence,  whilst 
manganese  hastens  the  attack  by  acids.  C.  H.  D. 

Colloidal  Ferric  Hydroxide,  A.  V.  Dumanski  {Zeitsch.  Chem. 
Ind.  Kolloide,  1911,  8,  232—233;  /.  R^lss.  Phys.  Chem.  Soc,  1911, 
43,  546 — 553). — A  colloidal  solution  of  ferric  hydroxide,  prepared 
by  addition  of  ammonium  carbonate  to  ferric  chloride  solution, 
and  purified  by  dialysis,  was  kept  for  a  year,  and  then  filtered 
through  a  collodion  membrane.  The  freezing  point  of  the  solution 
which  did  not  pass  through  the  membrane  was  found  to  be  slightly 
lower  than  that  of  the  filtrate,  and  from  the  difference  it  is  calculated 
that  tlie  molecular  weight  of  the  colloid  is  3120.  From  the  density 
of  the  colloidal  solution,  the  density  of  the  colloidal  particles  was 
found  to  be  4*704  at  0".  H.  M.  D. 

Preparation  of  Chromyl  Compounds.  Harry  Shipley  Fry  {J. 
Amer.  Chem.  Soc. ,1911 ,  33, 697 — 703). — This  work  was  undertaken  with 
the  object  of  obtaining  chromyl  bromide  and  iodide.  These  salts 
cannot  be  prepared  by  the  interaction  of  the  halide  and  dichromate  of 
a  metal  in  presence  of  sulphuric  acid,  owing  to  the  oxidation  of  the 
hydrobromic  and  hydriodic  acids  by  the  chromic  and  sulphuric  acids. 

When  anhydrous  potassium  chromate  is  heated  with  acetyl  chloride 
and  a  little  glacial  acetic  acid  in  presence  of  carbon  disulphide,  the 
mixture  becomes  dark  red.  On  filtering  the  product,  the  filtrate  is 
found  to  contain  a  small  quantity  of  chromyl  chloride,  whilst  the 
residue  consists  almost  entirely  of  potassium  chromate  coated  with  a 
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brown  substance,  the  formation  of  which  prevents  the  reaction  from 
proceeding  to  completion.  This  brown  compound  is  chromyl  acetate, 
Cr02(OAc)2,  and  when  treated  with  water  is  hydrolysed  into  chromic 
and  acetic  acids.  It  is  also  produced  when  a  solution  of  chromyl 
chloride  in  carbon  tetrachloride  is  added  to  silver  acetate,  suspended 
in  the  same  liquid,  but  cannot  be  separated  from  the  silver  chloride 
which  accompanies  it. 

When  dry,  powdered  chromium  trioxide  is  treated  with  a  solution 
of  acetyl  chloride  in  carbon  tetrachloride,  and  a  few  drops  of  glacial 
acetic  acid  are  added,  chromyl  chloride  is  obtained  in  a  yield  of  82-43% 
of  the  theoretical,  together  with  small  quantities  of  chromic  acetate 
and  chloride.  The  oxychloride  cannot  be  separated  from  the  carbon 
tetrachloride  by  fractional  distillation. 

If  chromium  trioxide  is  treated  with  acetyl  bromide  under  similar 
condition?,  an  intense  permanganate-red  coloration  is  produced,  which 
rapidly  changes  to  reddish-brown.  The  latter  colour  is  due  to  bromine, 
and  the  former  to  an  unstable  chromyl  bromide.  The  production  of 
the  permanganate-red  colour  is  recommended  as  a  test  for  traces  of 
chromium,  and  is  capable  of  detecting  O'Ol  mg.  per  1  c.c.  of  solvent. 

On  treating  chromium  trioxide  with  acetyl  iodide,  iodine  is  liberated, 
but  direct  evidence  is  not  obtained  of  the  formation  of  chromyl 
iodide. 

If  chromium  trioxide  is  heated  with  acetic  anhydride,  and  carbon 
tetrachloride  is  added  to  the  reaction  product,  chromyl  acetate  is 
precipitated  as  a  slightly  deliquescent,  pale  green  powder.  E.  G. 

Chromotellurates.  Armand  Berg  {Compt.  rend.,  1911,  152, 
1587—1589;  Bull.  Soc.  chim.,  1911,  [iv],  9,  583  — 585).  — On 
spontaneous  evaporation,  an  aqueous  solution  containing  potassium 
dichromate  (1  mol.),  chromium  trioxide  (2  mols.),  and  telluric  acid 
(1  mol.)  deposits  crusts  of  ill-defined  crystals  corresponding  with 
the  formula  2K20,4CrOg,Te03 ;  ammonium  chromotellurate  closely 
resembles  the  potassium  salt.  The  sodium  salt  is  very  soluble  and 
was  not  obtained  pure.  The  compounds  may  be  regarded  as  salts  of 
the  hypothetical  acid  TeO(OH)^,  of  the  type  TeO(OCr02-OM)4. 

w.  o.  w. 

Alloys  of  Molybdenum  with  Nickel,  of  Manganese  with 
ThaUium,  and  of  Calcium  with  Magnesium,  Thallium,  Lead, 
Copper,  and  Silver.  N.  Baar  (Zeitsch.  anorg.  Chem.,  1911,  70, 
352 — 394). — Alloys  of  nickel  and  molybdenum  may  be  prepared  by 
fusing  the  metals  in  hydrogen,  in  crucibles  lined  with  magnesia.  The 
thermal  examination  has  only  been  carried  as  far  as  the  alloy  contain- 
ing 70%  of  molybdenum,  as  the  freezing  point  of  the  remaining  alloys 
is  above  1700°,  that  of  molybdenum  being  above  2100°.  A  single 
compound  is  formed,  having  the  composition  MoNi,  and  melting  with 
decomposition  at  1340°.  There  is  a  eutectic  point  at  49-5%  Mo  and 
1300°,  and  nickel  holds  up  to  33%  of  molybdenum  in  solid  solution. 
Microscopical  examination  confirms  the  thermal  results. 

Liquid  manganese  and  thallium  are  practically  immiscible  at  1200°, 
but  the  freezing  point  of  manganese  is  slightly  lowered  by  the  addition 
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of  thallium.     Manganese  is  very  viscous  just  above  its  melting  point, 
and  freezing  takes  place  over  an  indefinite  range  of  temperature. 

Alloys  of  calcium  with  other  metals  may  be  investigated  by  the 
thermal  method  if  heated  rapidly  in  hydrogen.  Only  one  cooling 
curve  can  be  taken  with  each  alloy.  The  freezing-point  curve  of 
mixtures  of  calcium  and  magnesium  has  a  simple  form,  the  single 
compound,  CagMg^,  being  indicated  by  a  maximum  at  715°,  whilst 
there  are  eutectic  points  at  514°  and  446°,  and  18"7  and  78'7%  Ca 
respectively.  Solid  solutions  are  not  formed  to  any  appreciable  extent. 
The  compound,  CagMg^,  is  brittle,  silvery  in  appearance,  stable  in  air, 
and  only  slowly  acted  on  by  water. 

Calcium  and  thallium  form  three  compounds,  of  which  only  one, 
CaTl,  is  indicated  by  a  maximum  on  the  freezing-point  curve,  at 
969°.  A  compound,  CagTl^,  is  formed  at  555°,  and  another,  CaTlg,  at 
524°.  There  is  a  eutectic  point  at  692°  and  38%  Ca,  and  solid 
solutions  are  formed  to  a  limited  extent,  so  that  the  transformation 
point  of  thallium  is  raised  by  the  addition  of  calcium. 

Lead  and  calcium  react  together  violently  in  the  molten  state. 
The  freezing  point  has  maxima  at  649°  and  1105°,  corresponding  with 
the  compounds  CaPbg  and  CagPb  respectively.  Another  compound, 
CaPb,  is  formed  at  950°  and  there  are  eutectic  points  at  625°  and 
10%  Ca,  and  at  701°  and  58%  Ca.  All  the  alloys  fall  to  a 
black  powder  in  air. 

Copper  and  calcium  form  only  a  single  compound,  CaCu^,  melting 
at  933°  with  eutectic  points  at  5*7%  Ca  and  910°,  and  at  38%  Ca  and 
560°.  A  thermal  change,  unaccompanied  by  change  of  structure, 
occurs  at  480°  in  all  alloys  containing  the  compound  CaCu^.  These 
alloys  are  white,  and  unstable  in  air. 

Silver  and  calcium  form  a  complicated  system,  the  compounds 
AggCag  and  AgCa  being  marked  by  maxima  in  the  freezing-point 
curve  at  726°  and  665°  respectively,  whilst  the  compounds  Ag^Ca, 
Ag2Ca,  and  AgCag  (?)  are  formed  at  683°,  595°,  and  555°  respectively. 
Solid  solutions  containing  AgCa  and  AgCa2  undergo  a  transformation 
at  a  lower  temperature.  All  the  alloys  containing  more  than 
11%  Ca  decompose  water. 

The  results  with  alloys  of  calcium  differ  in  many  respects  from  those 
of  Donsky  (Abstr.,  1908,  ii,  278).  C.  H.  D. 

Iso  and  Hetero-poly-acids.  IV.  The  Constitution  of  Meta- 
tungstates  and  Borotungstates.  Arthur  Rosenheim  {Zeitsch. 
anorg.  Ghem.,  1911,  70,  418 — 424.  Compare  Rosenheim  and  Kohn, 
this  vol.,  ii,  116  ;  Copaux,  ibid.,  402). — The  uncertainty  of  determina- 
tions of  constitution  by  dehydration  experiments  at  100 — 120°  is 
admitted,  but  the  composition  of  barium  metatungstate, 

BaW40i3,9H20, 
is    considered    to    be     well    established.       Copaux's    views    on    the 
borotungstates  are  also  criticised.  C.  H.  D. 

Definite  Compounds  of  Arsenic  and  Tin.  Pierre  Jolibois  and 
Eugene  L.  Dupuy  {Oompt.  rend.,  1911,  152,  1312— 1314).— Metallo- 
graphic  evidence  has  been  obtained  for  the  existence  of  two  definite 
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compounds,  Sn^Asg  and  SnAs.  The  former  is  deposited  in  crystals, 
D  6  "31,  when  an  alloy  containing  7%  of  arsenic  is  employed  asanodo  in  the 
electrolysis  of  ferrous  chloride.  Both  compounds  are  attacked  by 
hydrochloric,  nitric,  and  sulphuric  acids,  and  by  aqueous  solutions 
of  alkalis.  W.  O.  W. 

Arsenides  of  Tin.  Nicola  Parravano  and  Pietro  De  Cesaris 
(Atti  R.  Accad.  Lincei,  1911,  [v],  20,  i,  593 — 596). — Investigation  of 
the  melting-point  diagsam  of  the  system  arsenic-tin  indicates  the 
existence  of  the  compounds  SngAsg  and  SnAs.  T.  H.  P. 

Auric  Hydroxide  Formed  on  a  Gold  Anode.  Deportment  of 
Auric  Hydroxide  when  Heated.  William  G.  Mixter  {J.  Amer. 
Chem.  Soc,  1911,  33,  688 — 697). — The  compound  formed  on  a  gold 
anode  consists  of  auric  hydroxide  with  3  mols.  or  less  of  water.  When 
potassium  sulphate  is  used  as  the  electrolyte,  the  deposit  contains 
potassium,  probably  present  as  a  potassium  hydrogen  aurate.  If 
sulphuric  acid  is  employed  as  the  electrolyte,  the  product  contains  a 
little  basic  auric  sulphate  which  is  not  removed  by  cold  water.  The 
auric  hydroxide  deposit  is  translucent,  ruby-red,  and  appears  to  be 
partly  crystalline. 

When  either  auric  hydroxide  from  the  anode,  or  the  amorphous 
form  obtained  by  the  hydrolysis  of  auric  nitrate  or  sulphate,  is 
heated,  it  gradually  loses  water  up  to  172°,  but  does  not  become 
anhydrous  at  200 — 210°.  At  temperatures  above  172°,  the  compound 
slowly  gives  ofE  oxygen,  but  does  not  yield  aurosoauric  oxide,  AU2O2, 
as  stated  by  Kriiss  (Abstr.,  1887,  15)  or  auric  oxide,  AugOg,  as 
indicated  by  Schottlander  (Abstr.,  1883,  853). 

When  auric  hydroxide  is  treated  with  hydrogen  peroxide  or  a 
solution  of  sodium  peroxide,  it  is  reduced  to  the  metal. 

The  deposit  formed  on  a  gold  anode  in  presence  of  ammonium 
carbonate  contains  a  fulminate.  E.  G. 
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Composition  and  Occurrence  of  Rinneite.  Fritz  Rinne  and 
R.  KoLB  {Gentr.  Min.,  1911,  337— 342).— The  formula  given  by  H.  E. 
Boeke  (Abstr.,  1909,  ii,  153)  for  the  original  rinneite  from 
Wolkramshausen  was  FeCl2,3KCl,NaCl,  but  a  later  analysis  by  0. 
Schneider  {Cenir.  Min.,  1909,  503)  of  material  from  Hildesia,  near 
Hildesheim,  showed  an  excess  of  sodium  chloride ;  this  was,  however, 
explained  by  the  presence  of  mechanically  admixed  halite.  A  new 
analysis  of  carefully  selected  material  from  Hildesia  gave  : 

Fe.        K.        Na.        CI.       Mg.     SO4.    H2O. 
13-57     28-99     5-69     52*02     0-03     0-12     0-02 
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agreeing  with  the  formula  FeOlgiSKCljNaCl  (the  small  amounts  of 
magnesium  sulphate  and  water  are  present  as  kieserite).  Analysis  of 
artiBcially  prepared  rhombohedral  crystals  also  lead  to  the  same 
formula.  Rinneite  is  therefore  a  triple  salt,  and  not  an  isomorphous 
mixture,  as  would  be  expressed  by  the  formula  FeCl5,.4(K,Na)Cl.  The 
rhombohedral  double  salts  CdK^Clg,  etc.,  MnK^Clg  (chlormangano- 
kalite,  Abstr.,  1908,  ii,  395)  are  very  similar  crystallographically  to 
rinneite,  but  they  are  regarded  as  isotypes  (of  Rinne). 

At  Wolkramshausen,  near  Nordhausen  in  the  Harz,  rinneite  occurs 
as  large,  lenticular  masses  in  beds  of  rock-salt,  sylvite,  and  anhydrite, 
whilst  at  Hildesheim,  Silzdetfurth,  and  Riedel,  in  Hanover,  it  forms 
a  kieserite-rinneite  rock.  L.  J.  S. 

New  Occurrence  of  Pearceite.  Frank  H.  Yan  Horn  and  C.  W. 
Cook  {Amer.  J.  ScL,  1911,  [iv],  31,  518— 524).— The  mineral  was 
found  in  some  abundance  in  a  silver-copper  vein  in  the  Yeta  Rica 
mine  at  Sierra  Mojada,  Coahuila,  Mexico;  associated  minerals  are 
native  silver,  argentite,  proustite,  and  barytes.  It  forms  aggregates 
of  platy  crystals,  with  a  black  colour  and  brilliant  metallic  lustre ;  the 
crystals  are  twinned,  the  twin-plane  being  probably  (702).  The 
following  analysis  agrees  with  the  formula  8(Ag,Cu)2S,As2S3,  rather 
than  with  9(Ag,Cu)2S,As2S3  (Abstr.,  1896,  ii,  658): 


s. 

As.     Sb. 

Ag. 

Ou.     Total.    Sp.  g 

17-46 

7-56    nil 

59-22 

15-65     99-89     6-07 

L.  J.  S. 

Mexican  Minerals.  Henri  Ungemach  {Bull.  Soc.  fran^  Min., 
1910,33,  375 — 409)  — Detailed  crystallographic  descriptions  are  given 
of  several  species,  and  analyses  of  the  following.  Polybasite  from  I. 
Las  Chiapas,  Sonora,  and  II,  from  Sonora : 

Ag.       Cu.      Fe.        Zn.     Sb.      As.         S.       Total. 

I.  64-49     9-70     0-41     0-34     8-08     r78     15-10     99-90 

II.  68-90     5-21     0-09      —       8-85     1-07     15-38     99-45 

Pyromorphite  from  Cusihuiriachic ;  crystals,  associated  with 
dolomite  and  hemimorphite,  gave  : 

PbO.    P2O5.  AsaOg.   CaO.  MgO.     COa-         CI.      Total. 
80-85     15-01     1-11     0-58     0-22     not  det.     2-57     100-34 

L.  J.  S. 

Parisite,  etc.,  from  Granite-pegmatite  at  Quincy,  Massa- 
chusetts. Charles  Palache  and  Charles  H.  Warren  {Avier.  J. 
Sci.,  1911,  [iv],  31,  533 — 557). — The  crystallised  minerals  described 
are  found  in  the  central  cavity  of  pegmatite  pipes  intersecting  the 
Quincy  granite. 

Parisite  occurs  as  small,  clear  yellow  or  amber-coloured  crystals  of 
rhombohedral  habit  (c=  1-9368) ;  several  new  crystal-forms  are  noted. 
Determinations  of  the  refractive  indices  by  the  immersion  method  gave 
€=r757,  a>=  1-676  (similar  values  were  obtained  for  the  Colombian 
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parisite,  so  that  the  older  determinations  of  Senarmont  appear  to  be 
incorrect).  Analysis  I  agrees  with  the  usual  formula  (R"'F)2Ca(COg)3. 
The  synchysite  from  Greenland  (Flink,  Abstr.,  1901,  ii,  663)  does  not 
differ  essentially  in  its  physical  characters  from  parisite,  and  it  is 
suggested  that  the  excess  of  calcium  carbonate  in  Flink's  formula, 
{R"'F}^Ca.^(CO^)^,  may  be  due  to  the  presence  of  admixed  calcite.  In 
both  minerals  the  perfect  basal  cleavage  is  only  seen  in  altered 
specimens,  the  fresh  crystals  breaking  with  a  conchoidal  fracture: 

Total 

(less  0      Sp. 
COo.        F.     CeA-  (La,Di)203.  FejOg.  CaO.     NaoO.  KgO.  Gangue.  for  F).      gr. 
I.*  24-16     6-56    30-94        27-31        0-32   11-40     0-30     0-20     1-02       99-35     4-320 
*  Also  traces  of  YtjOg,  SrO,  HjO. 

Riebeckite  occurs  as  black,  prismatic  crystals  several  cm.  in  length. 
The  angle  between  the  prism  cleavages  is  55°5' ;  the  acute  negative 
bisectrix  is  inclined  at  4 — 5°  to  c,  and  the  plane  of  the  optic  axes  is 
perpendicular  to  (010).  The  pleochroism  is  intense.  The  mineral  is 
always  to  a  greater  or  less  extent  intergrown  in  parallel  position  with 
aegirite.  Analysis  II  gives  0-582  Na2Fe2"'Si40i2,  0*834  R^Si^Ojg,  with 
a  slight  excess  (0-058)  of  silica.  Containing  only  42%  of  the  molecule 
NagFegSi^Ojg'  ^^^^  riebeckite  resembles  that  from  Colorado  and  New 
Hampshire  much  more  closely  than  the  original  riebeckite  from  Socotra 
(which  contains  68 — 69%) : 

Total 
(less  O 
SiOj.  Ti02*.  A1203.  Fe203.  FeO.    MnO.  CaO.   MgO.  Na20.    KjO.    F.     H2O.   for  F).  Sp.  gr. 
II.  51-79     1-28      0-68       14-51     21-43     1-15      1-28    0-10      6-16      1-10    0-20    1-30   101-17     8-391 
III.  51-73    0-64      1-91        31-80      0-87    0-60     0-87    0-14     11-43      0-40     nil.    0-20   100-65     8-499 

*  Present  as  llmenite  and  anatase. 

Aegirite  forms  blackish-green  crystals  [a  :  6  :c  =  1-1044  :  1  :  0-6043  ; 
^  =  73°27'].  The  extinction  angle  a".  c'  =  6°.  Analysis  III  agrees 
closely  with  the  formula  (R2',I^")F62Si40i2»  ^^^  approximates  more 
closely  to  the  theoretical  compound  NagFogSi^Ojj  than  any  previous 
analysis  of  aegirite. 

Crystallographic  notes  are  also  given  of  microcline,  ilmenite,  anatase, 
fluorite,  and  wulfenite.  L.  J.  S. 

Crystallographic  Constants  of  Some  Artificial  Apatites. 
August  de  Schulten  {Compt.  rend.,  1911,  152,  1404 — 1406). — 
Crystallographic  details  are  given  of  the  artificial  apatities  prepared 
by  fusing  a  tribasic  arsenate  or  phosphate  with  calcium,  strontium, 
barium  or  cadmium  chloride,  or  with  cadmium  bromide.  The  axis  c 
diminishes  with  the  atomic  weight  of  che  metal  in  the  calcium, 
strontium,  barium,  and  lead  compounds,  or  on  substituting  the  halogen 
for  one  of  higher  atomic  weight,  as  in  the  replacement  of  fluorine  in 
natural  apatite  by  chlorine.  The  axis  also  diminishes  when  arsenic  is 
replaced  by  phosphorus.  ,  W.  O.  W. 

Thomsonite  in  New  Jersey.  Frederick  A.  Oanfield  (School 
Mines  Quart.,  New  York,  1911,  32,  215— 216).— White  spherical 
masses  with  a  radially-fibrous  internal  structure  and   blades  forming 
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sheaf-like  aggregate.",  found  associated  with  the  several  zeolites  of 
Bergen  Hill,  have  been  previously  thought  to  be  epistilbite.  The 
following  analysis  proves,  however,  that  this  material  is  thomsonite : 


L.  J.  S. 


SiOa. 

AI2O3. 

CaO. 

NaaO. 

H2O. 

Total. 

Sp.  gr 

37-90 

31-40 

12-80 

4-53 

13-05 

99-68 

2-35 

The  Olivine  Group.  Helge  Backlund  {Trav.  Musee  Geol.  Pierre 
le  Grand.  Acad.  Sci.  St.  Petershourg,  1909,  3,  77—105). — The 
refractive  indices  and  chemical  composition  of  18  samples  of  minerals 
of  the  olivine  group  are  tabulated,  and  curves  are  drawn.  Some  of 
these  are  quoted  from  other  authors,  but  many  of  the  refractive 
indices  have  been  newly  determined  ;  the  following  new  analyses  are 
given  :  I,  olivine  from  Wiudisch-Matrey,  Tyrol :  asparagus-green, 
transparent.  II,  from  Kammerbiihl,  Eger,  Bohemia :  yellowish  to 
brownish.  Ill,  from  Vesuvius  :  dark  variety.  IV,  "  glinkite  "  from 
Itkul,  Urals  :  large  brownish-yellow  nodule  from  talc-schist  : 


SiOa. 

MgO. 

FeO. 

MnO.  AI2O3.     Total. 

a. 

^. 

7  (Na). 

I. 

41-63 

51-44 

7-36 

—        —        100-43 

1-6507 

1-6669 

1-6856 

II. 

40-09 

45-06 

14-58 

0-21     0-35       100-34 

1-6649 

1-6830 

1-7015 

III. 

40 '35 

43-37 

16-28 

—       0-14       100-14 

1-6674 

1-6862 

1-7053 

IV. 

38-97 

42-29 

18-07 

0-32      —          9983* 
*  Ni(Co)0,  0-18%. 

1-6694 

1-6878 

1-7067 

It  is  seen  that  the  refractive  indices  increase  progressively  with  the 
percentage  of  iron  in  the  series  (Mg,Fe)2Si04.  Forsterite  from  the 
Urals  with  0-22%  FeO  gave  a=  1-6361,  /3=  1-65185,  y=  1-66975  (Na) ; 
and  fayalite  from  Rockport,  Massachusetts,  with  68-12%  FeO  has 
a=  1-8236,  /3=  1-8642,  y  =  1-8736  (Na)  (Penfield  and  Forbes,  Abstr., 
1896,  ii,  373).  The  determination  of  the  refractive  indices  of  olivines 
in  rock-sections  can  thus  be  used  as  a  criterion  of  the  chemical 
composition,  but  the  determinations  of  the  birefringence  and  optic 
axial  angle  are  of  no  help  in  this  direction.  L.  J.  S. 

The  Dokachi  Meteoric  Stone.  Herbert  E.  Clarke  and 
Herbert  L.  Bowman  {Min.  Mag.,  1911,  16,  35 — 46). — In  the 
neighbourhood  of  the  village  of  Dokdchi,  in  the  Decca  district  of 
Bengal,  there  fell  on  October  22,  1903,  a  shower  of  some  hundred 
meteoric  stones,  the  largest  of  which  weighed  1570-99  grams. 
Examination  of  a  stone,  weighing  17-79  grams,  which  fell  in  the 
village  of  Rdna,  showed  it  to  consist  of  a  rather  finely  granular 
mixture  of  olivine  and  bro.zite,  with  irregular  grains  of  nickel-iron 
and  traces  of  troilite  ;  some  chondrules  are  present,  and  the  stone  is 
referable  to  the  group  of  intermediate  chrondites  (Ci)  of  Tschermak. 
Analysis  by  the  methods  previously  described  (Abstr.,  1910,  ii, 
783)  gave : 

Silicates. 


Attacked  Unattacked 
Nickel-iron.  Magnetite.  Troilite.  Schieibersite.  Chroraite.   by  HCl.    by  HCl.  Total. 
18-66  1-11  4-10  0  17  OO5  37.71         37.93      99-73 
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The  composition  of  the  nickel-iron  alloy  is  : 

Fe.  Ni.        Co.      Cu,  Mn,  Zn.        Total. 

93-5        5-5         rO  traces  100 '0 

The  silicates  attacked  by  hydrochloric  acid  gave  the  results  under 
I,  and  the  unattacked  silicates,  II  : — 

SiOo.      FeO.    CaO.    MgO.     AI2O3.  CraOg.  NiO.  Na.>0.  K2O.     Total. 

I.  35-49     3772     1-48     23-10       0-67      nil      0-26     0-99     0-16       99-87 

II.   57-60     14-87     3-51     21-68       0-51       —        0-22    123     0-31       99-93 

L.  J.  S. 

•'Bad  Reinerz"  in  Silesia  and  its  New  Medicinal  Springs. 
Rudolf  Woy  {Zeitsch.  ofenil.  Chem.,  1911,  17,  181— 192).— Exhaus- 
tive analyses  are  given  of  the  water  of  four  new  medicinal  springs  in 
Reinerz,  Silesia.  Besides  the  chemical  analyses,  the  specific  con- 
ductivities and  the  lowering  of  the  freezing  points  have  been 
determined. 

The  radioactivity  of  the  samples  has  also  been  investigated  by 
means  of  a  Mache-Meyer's  fontaktometer.  As  the  activity  sank  to 
about  one-half  when  the  waters  were  kept  for  four  days  in  a  closed 
vessel,  it  is  inferred  that  the  radioactivity  is  due  to  the  presence  of 
radium.  L.  de  K. 


Physiological    Chemistry. 


Excitability  of  the  Respiratory  Centre.  J.  Lindhard  (/. 
Physiol.,  1911,  42,  337 — 358). — Carbon  dioxide  is  the  adequate 
stimulus  for  the  respiratory  centre  as  pointed  out  by  Haldane  ;  but 
the  excitability  of  the  centre  is  governed  by  the  tension  of  the  oxygen 
present,  and  by  a  number  of  different  physico-chemical  factors.  The 
excitability  of  the  centre,  moreover,  has  for  different  individuals  quite 
a  different  value.  W.  D.  H. 

The  Bfifects  of  Asphyxia  on  Medullary  Centres.  I.  The 
Vasomotor  Centre.  G.  C.  Mathison  (/.  Physiol.,  1911,  42, 
283 — 300). — Lack  of  oxygen,  small  doses  of  carbon  dioxide,  and 
intravascular  injection  of  weak  organic  acids  stimulate  the  vaso-motor 
centre.  In  asphyxia,  both  lack  of  oxygen  and  increase  of  carbon 
dioxide  are  factors.  Prolonged  lack  of  oxygen,  larger  doses  of  carbon 
dioxide,  and  repeated  injections  of  acids  produce  narcosis.  '  Traube 
waves  are  seen  in  lack  of  oxygen,  and  administration  of  carbon 
dioxide.  The  results  suggest  the  existence  of  a  common  factor, 
probably  the  hydrogen  ion  content  of  the  blood  underlying  all  these 
actions  on  nerve-centres.  W.  D.  H. 

Viscosity  of  Body  Fluids.  Charles  D.  Snyder  and  Martillus 
H.  Todd  {Amer.  J.  Physiol.,  1911,  28,  161— 166).— The  viscosity  of 
blood  sera  and  plasmata  increases  with  fall  of  temperature,  so 
resembling  what  is  seen  with  water  and  other  fluids  of  known  com- 
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position.  The  temperature-coefficients  are  greater  for  the  lower 
ranges  of  temperature.  This  variation  is  in  the  same  direction  and 
of  the  same  character  as  the  variation  of  the  temperature-coefficient 
of  velocities  of  chemical  reactions  and  of  physiological  actions. 

W.  D.  H. 

The  Meaning  of  Variation  in  the  Magnitude  of  Temperature- 
coefficients  of  Physiological  Processes.  Cuarles  D.  Snvder 
[Anier.  J.  Physiol.,  1911,  28,  167 — 175). — Variations  in  the  magnitude 
of  temperature-coefficients  at  various  ranges  of  temperature  have  been 
regarded  by  some  writers  on  physiological  processes  as  being  evidence 
that  the  phenomena  in  question  cannot  be  chemical.  This  assumption 
is  incorrect.  Such  variations  are  always  seen  in  all  chemical 
processes.  W.  D.  H. 

Positive  and  Negative  Phases  of  Blood-coagulation  in 
Man.  D.  A.  Welsh  {J.  Path.  Bad.,  1911,  15,  467— 474).— The 
positive  and  negative  phases  of  blood-coagulation  are  found  in  certain 
diseases,  associated  with  cellular  disintegration  and  abnormal  increases 
in  leucocytes.  They  are  probably  due  to  liberation  of  thrombokinase. 
Thrombi  in  the  heart  and  pulmonary  artery  are  formed  while  the 
blood  is  in  motion ;  they  represent  the  positive  phase,  and  lead  to 
death.  They  are  analogous  to  the  coagulation  produced  by  injection 
of  nucleo-protein  (thrombokinase).  W.  D.  H. 

Chemical  Dynamics  of  Serum  Reactions.  A.  G.  McKendrick 
{Proc.  Roy.  Sac,  1911,  B,  83,  493—512). — It  is  shown  that  ambo- 
ceptor and  complement  are  opposed  in  their  action  on  the  cell ;  in 
addition,  however,  the  amboceptor  acts  as  a  catalyst  for  the  comple- 
ment. On  this  basis  the  expression  dzldt  =  y[{xlcz)  -  z]lc  -[{y/c)  -  zf 
is  deduced,  where  y  =  per  cent,  of  amboceptor,  x  =  per  cent,  of  comple- 
ment, c  is  a  constant  of  dilution,  2  is  a  complex  quantity  denoting 
effect  (from  a  chemical  point  of  view,  the  amounts  of  x  and  y  which 
have  been  transformed),  and  t  is  the  time,  (y/c)  -  z  denotes  the  concentra- 
tion of  yVee  amboceptor,  (x/cz)  -z  the  concentration  of /ree  complement, 
and  the  equation,  which  was  deduced  experimentally,  indicates  that 
amboceptoral  action  is  bimolecular,  complement  action  unimolecular, 
and  that  the  former  also  exerts  a  catalytic  effect.  When  the  substance 
acted  on  is  present  in  sufficient  quantity,  the  above  equation  is 
applicable  to  all  serum  reactions. 

It  is  considered  that  toxins  are  of  a  compound  nature,  consisting  of 
amboceptor  and  complement.  The  action  of  complement  is  lytic 
(haemolytic,  bacteriolytic,  etc.),  that  of  the  amboceptor  primarily 
polymei'ising  or  agglutinative. 

Owing  to  the  complicated  part  which  amboceptor  and  complement 
play  in  serum  reactions,  the  present  system  of  bacteriolytic  and 
opsonic  indices,  based  on  experiments  with  only  one  dilution  of  the 
serum,  is  liable  to  error.  G.  S. 

The  Mechanism  of  the  Complement  Deviation  in  the  Case 
of  Antiprotein  Sera.  Edmund  Weil  and  Wilhelm  Spat  {Biochem. 
Zeitsch.,   1911,  33,  63 — 72). — The  authors  draw  the  conclusion  that 
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there  is  no  anchoring  between  the  antigen  and  precipitin.  The  com- 
plement-deviation method  was  employed,  and  the  influence  of  the 
antigen-precipitin  mixture  on  the  deviiition  of  the  complement  was 
compared,  when  the  former  substances  had  been  treated  with  a  non- 
specific adsorbent  (coagulated  serum-albumin),  and  when  they  had  not 
so  been  treated.  It  was  found  that  the  albumin  could  adsorb  the 
precipitin  both  in  presence  and  absence  of  the  antigen,  which  fact  is 
in  contradiction  of  the  Ebrlich  theory  of  a  maximal  chemical 
relationship  between  antigen  and  precipitin.  S.  B.  S. 

Anti-agglutination  by  Extracts  of  Bacteria.  Edmund  Weil 
(Biochem.  Zeitsch.,  1911,  33,  56 — 62). — Quantitative  investigation  of 
the  anti-agglutinating  action  of  bacterial  extracts  on  different  immune 
sera  shows  that  this  action  is  not  specific.  S.  B.  S. 

The  Sugar  of  Plasma  and  Blood-corpuscles.  Raphael 
Lepine  and  Raymond  Boulud  {Biochem.  Zeitsch.  1911,  32,  287 — 289). 
— The  authors  quote  some  of  their  previous  publications  showing  that 
before  Michaelisand  Ronaand  Rona  and  Doblin  (this  vol.,  ii,  302)  they 
had  determined  the  sugar  content  of  blood  corpuscles  and  plasma. 
They  also  point  out  that  they  had  noticed  a  possible  error  in 
determination  owing  to  the  setting  free  of  sugar  from  corpuscles 
duriog  centrifugalisation  of  the  blood,  so  that  the  sum  of  the  sugar  in 
the  blood  plus  the  sugar  of  the  plasma  is  always  slightly  greater  than 
the  sugar  of  the  total  blood.  S.  B.  S. 

Glycolysis.  II.  Peter  Rona  and  A.  Doblin  [Biochem.  Zeitsch. 
1911,  32,  489 — 508). — Glycolysis  (sugar  destruction)  takes  place  in 
the  blood  when  the  corpuscles  are  not  hsemolysed,  hjsmolysis  almost 
entirely  destroying  the  glycolytic  capacity.  The  greater  the  ratio  of 
the  amount  of  corpuscles  in  the  amount  of  sugar,  the  greater  the 
glycolysis.  Experiments  carried  out  in  the  presence  of  oxygen, 
carbon  dioxide,  and  hydrogen  showed  that  even  in  hydrogen  a  certain 
amount  of  destruction  of  sugar  takes  place,  and  the  process  does  not 
appear  therefore  to  be,  at  any  rate  in  the  early  stages,  an  oxidative 
process.  In  certain  cases  glycolysis  was  hastened  by  the  presence  of 
phosphates.  When  kept  the  blood  loses  its  glycolytic  power ;  this  is 
also  injured  by  antiseptics.  The  experiments  were  carried  out  with 
human  blood,  collected  under  aseptic  precautions.  S.  B.  S. 

The  Maltase  of  Blood-serum  and  Liver.  Leonidas  Doxiadrs 
{Biochem.  Zeitsch.,  1911,  32,  410—416). — The  serum  and  liver  of 
different  animals  contain  different  quantities  of  maltase.  The  action 
can  be  increased  if  the  serum  or  liver  extract  containing  the  maltase  be 
neutralised  with  acid  before  being  allowed  to  act  on  maltose.  The  action 
is  diminished  if  the  liquids  containing  maltase  be  warmed  to  50°  first, 
but  is  very  appreciably  increased,  even  beyond  the  action  of  the  simply 
neutralised  preparation,  if  they  are  warmed  to  50°  after  neutralisation. 
It  is  suggested  that  this  result  is  due  to  the  acid  setting  free  a 
weakly-basic  substance   which   is    in   combination   with   the   maltase. 
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It  was  also  found  that  if  the  maltase  preparation  is  allowed  to  act  on 
glucose  solutions  (20 — 30%),  there  is  a  continued  increase  in  the 
polarisation,  suggesting  the  presence  of  a  synthetic  enzyme. 

S.  B.  S. 

Oxydase  Properties  of  Oxy haemoglobin.  Eloi  de  Stcecklin 
{Compt.  rend.,  1911,  152,  1516 — 1518). — Lumi6re  and  Chevrotier's 
experiments  (Abstr.,  1905,  ii,  642)  on  the  oxydase  properties  of 
protoplasmic  extracts  of  blood-corpuscles  have  been  repeated  and 
confirmed.  These  properties  appear  to  be  localised  in  the  basic 
constituents  of  the  extract.  W.  0.  W. 

Physiology  of  Lymph.  XVI.  Local  Haemodynamic  Action 
of  Tissue  Metabolites.  Anton  J.  Carlson,  A.  Woelfel,  and 
H.  W.  Powell  (Amer.  J.  Physiol.,  1911,  28,  176— 189).— Extracts 
of  most  fresh  organs  made  with  Ringer's  solution  cause  vaso-dilatation 
and  fall  of  arterial  blood-pressure.  This  effect  is  more  marked  if  the 
organs  used  form  an  external  watery  secretion.  As  such  organs 
require  more  water  for  their  functions,  they  produce  a  greater  amount 
of  metabolites  or  hormones,  which  act  as  depressor  substances.  The 
action  decreases  with  fatigue  of  the  organs  (salivary  glands) ;  the 
depressor  substance  passes  in  traces  into  the  saliva.  The  depressor 
substances  are  thermostable,  and  are  probably  relatively  simple 
materials,  such  as  choline  or  proteose.  They  are  not  acid.  The 
probable  mode  of  action  of  their  metabolites  on  the  blood  capillaries 
is  discussed.  W.  D.  H. 

The  Influence  of  Loss  of  Blood  on  Digestive  Processes. 
N.  A.  DoBROwoLSKAJA  {Biochem.  Zeitsch.,  1911,  33,  73 — 104, 
105 — 152). — The  experiments  were  carried  out  on  several  dogs  with 
fistulse  in  different  parts  of  the  digestive  tract,  made  by  Pawloff's 
method,  and  analyses  of  the  secretions  through  these  fistulse  were 
made  when  the  animals  received  different  diets,  control  experiments 
being  carried  out  both  before  and  after  the  removal  of  the  blood  from 
the  body.  In  the  latter  case  one-third  to  one-half  of  the  total  blood 
was  removed.  The  amounts  of  the  various  digestion  products  and  of 
the  enzymes  were  estimated  in  the  secretions.  It  was  found  that  the 
removal  of  blood  caused  considerable  disturbances  both  in  the  secretory 
and  motor  functions  and  in  the  digestive  and  absorptive  processes. 
In  the  secretory  and  motor  functions  two  stages  could  be  observed, 
namely,  a  stage  of  depression  of  the  secretion,  and  of  the  rate  of 
movement  of  the  food ;  this  was  followed  by  a  second  stage  of 
increased  secretion  and  increased  rate  of  movement  of  the  foodstuffs 
down  the  alimentary  tract.  The  secretions  in  the  first  stage  contained 
a  higher  percentage  of  solid  matter.  A  diminution  of  the  digestive 
and  absorptive  functions  was  noted  chiefly  in  the  second  stage  of  the 
secretory  and  motor  processes.  The  absence  of  a  diminution  in 
the  first  stage  may  be  ascribed  to  the  higher  concentration  of  the 
solids  in  the  secreted  juices,  and  the  prolongation  of  their  time 
of  action  on  the  food,  owing  to  the  depression  of  the  motor  functions. 
The  digestive  and  absorptive  functions  are  more  efficient  immediately 
after  the   blood-letting  if  the  foodstuff  contains  larger  quantities  of 
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water.  Repeated  blood-letting  causes  disturbances  of  the  same 
character,  but  more  pronounced.  An  intravenous  infusion  of  physio- 
logical saline  diminishes  somewhat  the  immediate  effect  of  the 
blood-letting,  but  does  not  exert  any  marked  influence  on  the 
subsequent  stages  of  restitution.  The  effect  of  the  disturbance  on 
the  different  varieties  of  foodstuffs  (fats,  carbohydrates,  and  proteins) 
is  similar.  The  restitution  of  functions  after  blood-letting  takes  place 
at  different  rates  in  different  parts  of  the  alimentary  tract. 

S.  B.  S. 

The  Rennet  Zymogen  of  the  Calfs  Stomach.  Sven  G. 
HeDin  {Zeitsch.  physiol.  Chem.,  1911,  72,  187 — 214). — An  infusion 
of  the  calf's  stomach  as  nearly  neutral  as  possible  contains  not  only 
the  zymogen  of  rennin,  but  also  active  rennin,  which  differs  somewhat 
in  its  properties  from  rennet  obtained  by  making  an  extract  with 
hydrochloric  acid,  the  principal  difference  being  that  it  does  not  obey 
the  time  law  of  enzymic  action.  An  extract  of  the  zymogen  made 
with  dilute  ammonia  and  then  neutralised,  loses  its  rennetic  power 
and  inhibits  the  activity  of  rennet  added  to  it.  The  inhibitory  power 
resembles  that  which  is  exercised  by  serum.  The  inhibition  disappears 
and  rennetic  activity  returns  when  hydrochloric  acid  is  added.  The 
conclusion  drawn  is  that  the  zymogen  consists  of  rennet  in  combina- 
tion with  an  inhibitory  substance  ;  ammonia  liberates  the  latter  and 
destroys  the  rennet ;  hydrochloric  acid  liberates  the  rennet  and 
destroys  the  inhibitory  substance.  W.  D.  H. 

Antipepsin.  I.  Serafino  Dezani  [Atti  R.  Accad.  Sci.  Torino,  1911, 
46,  371—380.  Compare  Schwarz,  Abstr.,  1905,  ii,  731).— The  author 
describes  experiments  on  the  conditions  of  action  of  antipepsin. 

Gastric  mucus  of  a  fre.shly-killed  pig  was  well  stirred  up  for  ten 
minutes  with  an  equal  weight  of  035%  hydrochloric  acid,  then 
left  to  digest  for  hfty  minutes  at  50 — 60°,  and  filtered.  In  this  way 
a  yellow  liquid,  D^^  1*010 — 1016,  was  obtained,  which  gave 
1  •926—2-360%  of  solid  residue  and  0'25— 0-32%  of  ash.  It  showed  the 
biuret  and  Millon's  reactions,  but  in  most  cases  it  possessed  no  pro- 
teolytic properties.  This  liquid,  which  contains  no  free  hydrochloric 
acid,  arrests  digestion  completely,  its  antipeptic  properties  being  some- 
what diminished  by  the  addition  of  hydrochloric  acid  in  the  proportion 
present  in  normal  digestive  fluids. 

About  one-fourth  part  of  the  ash  of  the  extract  consists  of  calcium 
phosphate,  which  exerts  a  function  analogous  to  that  of  the  co-enzymes, 
since  the  dialysed  extract  exhibits  no  antiproteolytic  properties  and 
regains  these  partly  on  addition  of  the  phosphate.  But,  since  the 
existence  of  an  enzyme  which  resists  boiling  cannot  be  admitted, 
antipepsin  must  be  regarded  as  a  substance  capable  of  forming,  with 
calcium  phosphate,  a  labile  compound  which  is  dissociated  on  dialysis 
and  re-formed  on  addition  of  the  original  proportion  of  the  salt. 

T.  H.  P. 

The  Increase  of  Metabolism  Due  to  the  Work  of  Type- 
writing. Thorne  M.  Carpenter  {J.  Biol.  Chem.,  1911,  9,  231—265). 
From  observations  on  five  subjects,  it  was  found  that  typewriting  at 
the  rate  of  57 — 115  words  per  minute  increases  the  pulse  rate  from 
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90 — 120,  and  the  respiration  rate  from  19  to  30  per  minute.  There  is 
a  rise  of  body  temperature,  and  an  average  rise  of  50%  in  total  meta- 
bolism. The  work  done  is  calculated  as  145  kilogram-metres  per 
1000  strokes  of  type-writing.  W,  D.  H. 

Action  of  Colloidal  Sulphur  on  Sulphur  Metabolism. 
Sulphoconjugation.  Louis  C.  Maillard  {Compt.  rend.,  1911, 152, 
1583 — 1586). — Colloidal  sulphur,  prepared  by  the  Interaction  of 
hydrogen  sulphide  and  sulphur  dioxide,  is  completely  and  rapidly 
absorbed  by  rabbits  when  introduced  into  the  oesophagus.  Within 
twenty-four  hours  somewhat  less  than  half  is  eliminated  in  the  urine 
as  mineral  sulphates,  and  a  portion  in  the  form  of  organic  sulphates. 
The  normal  amount  of  the  latter  is  increased  by  5 — 13%  after  the 
ingestion  of  sulphur,  but  the  proportion  falls  below  normal  when  this 
is  withdrawn  from  the  diet.  About  half  of  the  sulphur  is  excreted 
in  an  incompletely  oxidised  condition,  probably  in  organic  combination, 
since  no  sulphur,  hydrogen  sulphide,  or  sulphur  dioxide  is  formed  on 
treating  the  urine  with  acid.  It  may  be  supposed  that  substances  are 
formed  by  the  conjugation  of  compounds  of  the  type  R'SO.^'OH  with 
phenols,  and  that  more  highly  oxidised  compounds  escape  combination 
in  this  way.  W.  0.  W. 

Calcium  Metabolism.  II.  The  Calcium  Content  of  Human 
Blood  After  Oral  Administration  of  Large  Doses  of  Calcium. 
N.  VooRHOEVE  {Biochem.  Zeitsch,,  191 1,  32,  394— 409).— The  method  of 
estimation  employed  was  that  devised  by  the  author.  It  was  found  that 
by  the  daily  administration  of  2727  mg.  of  calcium  oxide  per  os,  either 
in  the  form  of  lactate  or  chloride,  the  calcium  content  of  the  blood  can 
be  increased  in  the  adult  or  nearly  adult  man  on  a  calcium  rich  diet. 
Under  the  same  conditions,  545  mg.  of  calcium  oxide  caused  no  very 
appreciable  increase.  The  increase  in  the  calcium  content  of  the  blood 
can  be  continued  for  weeks,  without  any  deleterious  effect?:,  and  con- 
tinues even  for  a  period  after  cessation  of  medication.  No  decrease  of 
the  calcium  content  could  be  detected  after  administration  of  extra 
quantities  of  calcium  salts.  S.  B.  S. 

Biochemical  Study  of  Manganese.  I.  Metabolism  of 
Manganese  and  the  Law  of  Minimum  Regarding  Manganese 
and  Iron.  Guido  M.  Piccinini  {Arch.  Farm,  sperim.  S'ci.,  1910,  9, 
Reprint  20  pp.  Compare  following  abstract). — Manganese  occurs  in 
varying  quantities  in  the  different  tissues  of  the  animal  and  human 
organism.  It  is  obtained  from  the  food,  but  does  not  disappear  when 
a  diet  which  does  not  contain  it  is  administered.  The  addition  of 
manganese  to  the  ordinary  diet  causes  an  increase  in  the  iron  of  the 
blood,  and  of  the  liver  and  spleen,  and  in  fact  the  absorption  of 
iron  (and  probably  also  its  assimilation)  is  regulated  by  the  quantity 
of   manganese  available  in  the    body   (law   of    minimum). 

R.  V.  S. 

Biochemical  Study  of  Manganese.  II.  Guido  M.  Piccinini 
{Biochim.  Terap.  sperim.,  1910,  2,  Reprint  10  pp.  Compare  preceding 
abstract). — Colloidal  manganese  augments  in  vitro  the  available  oxygen 
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of  blood,  and  maintains  this  increase  for  some  time.  It  seems  also  to 
have  the  same  action  in  vivo.  Colloidal  manganese  retards  the  death 
of  guinea  pigs  ii)jected  with  the  minimum  lethal  dose  of  diphtheritic 
toxin.  "  R.  Y.  S. 

Fat  Metabolism  in  the  Absence  of  the  Pancreatic  Juice  in 
the  Intestine.  B.  C.  P.  Jansen  {Zeitsch.  physiol.  Chem.,  1911,  72, 
158 — 166). — Fat  absorption  goes  on  to  a  relatively  high  degree  if 
the  pancreatic  juice  is  absent,  provided  that  the  pancreas  or  a  part  of 
it  is  still  in  the  body.  If  this  organ  is  extirpated,  the  loss  of  fat  in 
the  faeces  is  greatly  increased.  Such  animals,  however,  are  in  a 
marasmic  state.  W.  D.  H. 

Formic  Acid  as  an  Intermediary  Substance  in  the 
Catabolism  of  Fatty  Acids  and  Other  Substances.  Henry  D. 
Dakin  and  Alfked  J.  Wakeman  {J.  Biol.  Ghem.,  1911,  9,  329 — 330). 
— Formic  acid  is  a  small  constituent  of  normal  urine.  Since  this 
acid  is  readily  oxidisable,  it  is  fair  to  conclude  that  the  quantity 
actually  formed  in  metabolism  must  exceed  that  which  finally  passes 
out  of  the  body.  It  was  found  that  the  administration  to  cats 
of  the  sodium  salts  of  acetic,  propionic,  and  butyric  and  other  fatty 
acids  leads  to  a  ten  to  thirty  fold  increase  in  the  amount  of  formic 
acid  in  the  urine.  It  is  thus  probable  that  formic  acid  is  a  stage  in 
the  catabolism  of  fatty  acids  from  acetic  acid  upwards.  The  relation 
of  carbohydrates  and  amino-acids  to  formic  acid  formation  is  under 
investigation.  W.  D.  H. 

The  Eateriflcation  Method  and  its  Use  in  Experiments  on 
Metabolism.  Bruno  0.  Pribram  {ZeiLsch.  physiol.  Chem.,  1911,71, 
472 — 478). — Fischer's  e.sterification  method  is  used,  not  only  for 
determining  and  separating  the  amino-acids  formed  by  the  hydrolysis 
of  complex  proteins,  but  also  for  determining  whether  amino-acids 
are  formed  in  the  stomach  and  its  ducts.  For  this  purpose  the 
product  is  evaporated  under  reduced  pressure,  and  then  treated  with 
alcohol  and  hydrogen  chloride  as  recommended  by  Fischer.  It  is 
pointed  out  that  the  results  thus  obtained  may  frequently  lead  to 
wrong  conclusions,  as  proteins,  when  suspended  in  absolute  alcohol 
and  treated  with  hydrogen  chloride,  are  decomposed  and  esters  formed. 
The  decomposition  is  not  a  process  of  alcoholysis,  but  of  hydrolysis 
and  subsequent  esterification,  the  hydrolysis  being  due  to  the  minute 
traces  of  water  in  the  alcohol. 

In  certain  experiments  on  the  hydrolysis  of  gelatin,  glycine  could 
not  be  isolated  as  its  ester,  although  proline,  alanine,  phenylalanine, 
etc.,  were  readily  isolated.  This  was  shown  to  be  due  to  the  fact 
that  the  glycine  was  present  as  its  hydrochloride,  and  had  either 
not  been  esterified  or  the  ester  formed  had  been  subsequently 
hydrolysed.  J.  J.  S. 

Relation  between  the  Digestibility  and  the  Retention  of 
Ingested  Proteins.  Donald  D.  van  Slyke  and  George  F.  White 
{J.  Biol.  Chem.,  1911,  9,  219— 229).— A  dog  was  fed  once  a  day  and 
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the  urine  collected  at  intervals  afterwards ;  the  rate  of  nitrogen 
excretion  is  taken  as  an  index  of  the  rate  of  intestinal  absorption. 
Addition  of  starch  to  the  diet  decreased  the  rate  of  nitrogen  meta- 
bolism, but  had  no  effect  on  the  completeness  of  absorption.  Nitrogen 
excretion  followed  most  rapidly  after  ingestion  of  cod  ;  then  followed 
beef,  tautog  {Tautoga  onitis),  eel,  weakfish  {Cynascion  regalis),  mussel, 
salt  cod,  and  periwinkle.  Some  of  the  results  noted  indicate  incom- 
plete absorption.  The  lowest  cleavage  products  appear  to  be  less 
capable  of  maintaining  nitrogenous  equilibrium  than  the  higher 
cleavage  products.     There  doubtless  is  an  optimum  rate  of  digestion. 

W.  D.  H. 

Digestion  of  Protein  in  the  Stomach  and  Intestine  of  the 
Dog-flsh.  Donald  D.  van  Slyke  and  George  F.  White  {J.  Biol. 
Chem.,  1911,9,  209 — 217). — The  most  noticeable  difference  in  digestion 
between  the  warm-blooded  and  cold-blooded  carnivora  is  the  time 
occupied.  Meat  in  the  dog  is  completely  digested  and  absorbed  in 
twelve  hours  ;  about  six  times  as  long  is  required  in  the  dog-fish. 
The  stomach  in  the  dog  is  empty  in  about  five  hours ;  in  the  dog-fish 
it  is  not  entirely  empty  after  forty-eight  hours.  The  slowness  is 
related  to  the  lower  temperature  of  tbe  dog-fish.  Protein  in  the  dog- 
fish is  only  partly  peptonised  in  the  stomach  ;  in  the  intestine  cleavage 
proceeds  probably  as  far  as  in  the  dog.  Lipolysis  occurs  rapidly.  The 
presence  of  large  amounts  of  urea  in  the  bile,  as  in  the  blood,  appears 
peculiar  to  the  shark  family.  W.  D.  H. 

Muscular  Work  and  Protein  Metabolism.  Angelo  Pogliese 
(Biochem.  Zeitach.,  1911,  33,  16—29). — The  experiments  were  carried 
out  on  large  dogs,  in  which  one  leg  was  tetanised  (sometimes  with  the 
attachment  of  a  weight  to  the  muscle),  and  the  other  remained  at  rest. 
Analyses  were  carried  out  of  the  muscular  substance,  the  plasma  of 
the  arterial  and  venous  bloods  of  the  two  limbs,  the  samples  employed 
for  analysis  corresponding  as  nearly  as  possible.  The  samples  were 
taken  from  the  resting  limb  before  tetanisation  of  the  other.  Only  a 
very  small  diminution  (0*02  to  0  06%)  was  found  in  the  total  nitrogen 
of  the  tetanised  limb.  A  small,  but  constant,  increase  of  the  un- 
coagulable  nitrogen  was  found  both  in  the  arterial  and  venous  plasma; 
this  increase  was  more  marked  in  the  venous  plasma.  A  small,  but 
constant,  increase  of  albumin  was  found  in  the  arterial  plasma,  and  a 
diminution  in  the  venous.  On  the  other  hand,  a  small,  but  constant, 
decrease  of  globulin  was  found  in  the  arterial  plasma  and  an  increase 
in  the  venous.  The  increase  of  the  incoagulable  and  albumin  nitrogen 
and  the  decrease  of  the  globulin  nitrogen  in  the  arterial  plasma,  on  the 
one  hand,  and  the  increase  of  the  coagulable  nitrogen  and  globulin 
nitrogen  and  decrease  of  the  albumin  nitrogen  in  the  venous  plasma 
on  the  other,  almost  compensated  one  another,  that  is  to  say,  there  is 
no  appreciable  change  in  the  total  nitrogen  of  the  arterial  and  venous 
bloods  together  owing  to  tetanisation.  The  author  draws  the  con- 
clusion that  during  tetanisation  the  chief  nitrogenous  change  is  the 
conversion  of  albumin  into  globulin,  and  that  the  protein  does  not 
serve  as  the  main  source  of  energy.  S.  B.  S. 
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Purine  Metabolism.  VII.  Purine  Metabolism  during 
Starvation.  Vittorio  Scaffidi  {Biochem.  Zeitsch.,  1911,  33, 
153 — 166). — In  animals  with  synthetic  uric  acid  formation  (ducks), 
the  uric  acid  forms  the  chief  product  of  metabohsm  (42 — 53%  of  the 
total  nitrogen),  and  its  variations,  during  starvation  or  under-nutrition, 
run  more  or  less  parallel  with  those  of  the  total  nitrogen,  in  which 
respect  it  is  similar  to  the  urea  excretion  of  mammals.  The  relation- 
ship of  total  nitrogen  to  uric  acid  nitrogen  does,  however,  vary  to 
some  extent  with  the  conditions  of  experiment,  being  2  27  under 
normal  conditions  and  1-89 — 1  "97  during  starvation.  In  the  case  of 
animals,  in  which  the  uric  acid  formation  is  an  oxidative  process  (dogs), 
the  changes  of  uric  acid  secretion  caused  by  starvation  are  small  when 
the  animal  has  been  kept  for  some  time  before  on  a  purine-free  diet. 
There  is,  however,  a  fall  of  the  uric  acid  during  starvation,  which 
does  not  appear  to  have  any  definite  relationship  to  the  changes  in  the 
total  nitrogen.  S.  B.  S. 

Purine  Metabolism.  VIII.  The  Content  in  Purine  Bases  of 
Various  Kinds  of  Muscular  Tissue.  Vittorio  Scaffidi  {Biochem. 
Zeitsch.,  1911,  33,  247 — 251). — The  different  kinds  of  muscular  tissue 
of  one  and  the  same  animal  do  not  possess  the  same  purine  content. 
The  heart  muscle  contains  the  greatest  quantity,  then  come  the 
ordinary  striped  muscle  fibre,  and  lastly  the  plain  muscular  tissue, 
which  contains  only  about  half  of  that  of  the  other  muscles.  The 
heart  is  richest  in  the  free  purine  bases  (as  contrasted  with  the  com- 
bined), then  come  the  plain  muscles ;  ordinary  striped  muscular 
tissue  contains  least.  The  amounts  of  purine  bases  are  not  propor- 
tional to  the  total  nitrogen  content.  In  no  case  was  uric  acid 
found.  S.  B.  S. 

Rice  as  a  FoodatuflP.  The  Nitrogen  and  Phosphoric  Acid 
Metabolism  with  Rice  and  other  Vegetable  Foodstuffs  as  the 
Chief  Source  of  Nutrition.  Hans  Aron  and  Felix  Hocson  [Biochem. 
Zeitsch.,  1911,  32,  189 — 203). — The  authors  give  a  series  of  analyses 
of  unmilled  rice  and  milled  rice  of  various  grades,  and  show  that 
unmilled  rice  contains  0-7 — 0-8%  ^2^5'  whereas  "  under-milled  "  rice 
contains  0-4 — 0-6,  and  over-milled  rice  0-15 — 0*4%.  They  carried  out 
a  series  of  metabolism  experiments  on  several  individuals  with  rice  as 
the  chief  article  of  diet,  with  the  addition  of  fish,  white  bread,  etc., 
and  determined  the  nitrogen  and  phosphoric  acid  balances.  They 
showed  that  with  rice  as  the  chief  article  of  diet,  nitrogen  equili- 
brium could  be  attained  with  a  nitrogen  intake  of  about  8  grams  per 
50  kilo,  of  body-weight,  but  that  not  much  more  than  about  30%  of 
the  rice  nitrogen  was  absorbed.  Somewhat  more  than  1'65  grams  of 
PgOg  per  50  kilo,  of  body-weight  are  necessary  under  the  same 
conditions  for  phosphoric  acid  equilibrium.  The  authors  discuss  in 
conclusion  the  economic  food-value  of  rice  in  the  tropics.        S.  B.  S. 

The  Regeneration  of  Proteins  in  the  Mucous  Membrane  of 
the  Stomach.  P.  Glagoleff  {Biochem.  Zeit.,  1911,  32,  222—230).— 
The  experimental   methods  employed   were  similar  to  those  used  by 
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the  earlier  workers  on  this  subject  (Glaessner,  etc).  It  is  found  that 
in  the  symmetrical  halves  of  the  mucous  membrane  of  the  dog's 
stomach  the  albumose  and  the  nitrogenous  substances  not  precipitable 
by  zinc  sulphate  are  symmetrically  distributed.  The  content  in 
these  nitrogenous  substances,  whether  from  a  fasting  or  a  fed  dog,  is 
not  constant,,  and  is  not,  therefore,  a  function  of  the  state  of  nutri- 
tion of  the  animal.  The  origin  of  these  nitrogenous  substances  is 
therefore,  for  the  present,  unknown,  and  no  conclusions  as  to  the 
question  of  protein  formation  in  the  mucous  membrane  can  be  drawn 
from  the  quantitative  estimation  of  them.  Furthermore,  the  mucous 
membrane  during  incubation,  as  in  Glaessner's  experiments,  undergoes 
autolysis.  S.  B.  S. 

Histo-chemistry  of  Spermatozoa.  Hermann  Steudel  {Zeitsch. 
physiol.  Ghmx.,  1911,  72,  305— 312).— The  isolated  heads  of  the 
spermatozoa  of  the  salmon  after  extraction  with  alcohol  and  ether 
consist  of  protamine  nucleate  (nucleic  acid,  60'5,  and  protamine, 
35-56%).  Very  similar  figures  have  been  obtained  by  others  in  the 
case  of  other  fish-sperm.  Nucleic  acid  was  isolated  by  Neumann's 
method ;  it  contained  in  different  preparations  20'71%  to  20-87% 
nitrogen  and  6*21  to  6-78%  phosphorus.  These  figures  are  not  very 
different  from  those  of  Miescher  and  of  Mathews,  except  that  the 
phosphorus  is  somewhat  higher  than  in  their  experiments.  The 
figures  do  not,  however,  come  anywhere  near  what  is  required  for  the 
author's  formula  for  nucleic  acid  ;  the  possible  sources  of  error  are 
discussed.  W.  D.  H. 

Notes.  I.  Presence  of  Dextrose  and  Creatinine  in  Hen's 
Egg.  II.  Contents  of  a  Dermoid  Cyst.  III.  Some 
Properties  of  Haematin.  IV.  Estimation  of  Peptone  in  the 
Presence  of  Albumoses.  V.  The  Estimation  of  Sulphur  in 
Urine  and  the  Significance  of  Neutral  Sulphur.  Ernst 
Salkowski  {Biochem.  Zeitsch.,  1911,  32,  335—361). — I.  The  author 
refers  to  statements  of  Diamare  that  egg-white  contains  dextrose 
which  can  be  separated  by  dialysis,  and  that  the  egg-white  after 
dialysis  and  hydrolysis  yields  another  sugar.  The  former  statement 
is  confirmed.  The  other  sugar  referred  to  is  glucosamine.  An 
investigation  of  the  egg-yolk  also  revealed  the  presence  of  dextrose 
(in  contradiction  to  another  conclusion  of  Diamare's),  and,  in  addition, 
a  substance  which  reduced  Fehling's  solution  even  after  removal  of 
the  glucose  by  fermentation.  Further  examination  of  the  aqueous 
extract  of  egg-yolk  revealed  the  presence  of  creatinine,  and  also 
possibly  that  of  a  further  unknown  substance. 

II.  The  author  gives  a  preliminary  account  of  a  non-saponifiable 
substance  obtained  from  the  cyst,  as  to  the  nature  of  which  no 
definite  conclusions  could  be  drawn,  owing  to  lack  of  material. 

III.  In  addition  to  the  hjemaso  of  Senter,  which  is  contained  in 
the  blood,  another  substance,  namely,  hsematin,  exists,  which  can 
decompose  hydrogen  peroxide.  In  the  experiments  described  the 
haematin  was  prepared   by  the  peptic  digestion  of  blood.     The  iron 
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obtained  from  hsematin  by  decomposition  with  hydrogen  peroxide  is  in 
the  form  of  a  ferrous  salt. 

IV.  The  author  gives  some  details  for  manipulating  when  the  acid 
zinc  sulphate  method  is  employed  for  separating  peptone  from 
albumoses. 

Y.  Controversial.  S.  B.  S. 

The  Relationship  between  the  Higher  Fatty  Acids  and 
Unsaponifiable  Substances  during  Different  Stages  in  the 
Development  of  the  Organism.  A.  Costantino  {Biochem.  Zeitsch., 
1911,  32,  473 — 481). — In  four  experiments  on  foetuses  of  dogs  it  was 
found  that  the  ratio  of  fatty  acids  to  unsaponifiable  substances  was 
approximately  constant.  In  a  fifth  case,  when  the  embryos  were  in  an 
early  stage  of  development,  there  was  a  marked  deviation  from  this 
constant.  The  iodine  number  of  the  fatty  acids  from  embryos  was 
high.  Newly-born  offspring  from  the  same  mother  killed  at  intervals 
of  twelve  days  after  birth  showed  a  greater  increase  in  the  fatty 
acids  than  in  the  unsaponifiable  substances ;  the  iodine  numbers  also 
showed  a  decrease  with  advancing  age.  S.  B.  S. 

Hydrolysis  of  Esters  in  the  Tissues.  Peter  Kona  {Biochem. 
Zeitsch. ^  1911,  32,  482 — 488). — The  experiments  were  carried  out  on 
mono-  and  tri-butyrin  by  measuring  the  diminution  of  the  surface- 
tension  of  the  mixtures  by  the  method  already  described  by  the  author 
and  Michaelis.  The  maximum  hydrolysis  is  in  the  kidney  tissue,  then 
follow  liver  and  the  mucous  membrane  of  the  intestine,  and  then  spleen 
and  lungs.  The  muscles  and  brain  were  inactive  in  the  time  intervals 
occupied  by  the  experiments  (generally  two  hours).  S.  B.  S. 

Soluble  Ferments  of  the  Brain.  Augustin  Wroblewski 
{Compt.  rend.,  1911,  152,  1334— 1337).— The  brains  of  vertebrates 
contain  a  catalase,  peroxydase,  lipase,  and  amylase  and  enzymes 
capable  of  hydrolysing  arbutin  and  salol.  Negative  results  were 
obtained  in  a  search  for  invertase,  inulase,  and  proteolytic  enzymes. 

W.  0.  W. 

Influence  of  Various  Substances  on  the  Gaseous  Inter- 
change of  Surviving  Frog's  Muscle.  X.  Torstbn  Thunberg 
{Skand.  Arch,  physiol.,  1911,  25,  37 — 54). — Battelli  and  Stern  found 
that  the  gaseous  exchange  in  tissues  is  lessened  by  previous  extraction 
with  water,  and  this  is  restored  by  again  adding  the  aqueous  extract. 
The  substance  responsible  for  this  they  named  pnein.  It  is  now 
shown  that  treatment  with  1"5%  dipotassium  hydrogen  phosphate 
solution  also  causes  an  increase  in  the  exchange  in  extracted  tissue. 
Various  neutral  salts  of  organic  acids  (succinic,  oxalic,  malouic,  citric, 
malic,  etc.)  elevate  the  exchange,  especially  as  regards  the  carbon 
dioxide  given  out ;  their  action  occurs  whether  the  muscles  have  been 
previously  extracted  or  not.  Dextrose,  sodium  acetate,  and  salts  of 
^laleic  acid  produce  no  resti^tution  effect  on  extracted  muscles. 
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Muscular  Work  and  its  Relation  to  Ketone  Formation. 
LuiGi  Preti  {Biochem.  Zeitsch.,  1911,  32,  231— 234).— Both  in  dog 
and  man  an  increase  in  the  output  of  acetone  substances  in  the  urine 
was  observed  after  muscular  work.  S.  B.  S. 

Role  of  Potassium  Salts  in  Frog's  Muscles.  W.  Burridge  (/. 
Physiol.,  1911,  42,  359 — 382). — Shortening  of  frog's  muscle  produced 
by  lactic  acid  occurs  in  two  stages :  (1)  a  surface  shortening,  and  (2)  a 
deep  shortening.  Other  acids,  alcohol,  chloroform,  nicotine,  and  bile 
act  similarly  with  minor  differences  in  some  cases.  The  action  of 
acids  is  regarded  as  a  direct  one  on  the  contractile  substance.  The 
shortening  produced  by  potassium  salts  is  probably  produced  indirectly. 
Muscles  rendered  inexcitable  by  tetanisation  or  by  alcohol  still 
shorten  with  appropriate  concentrations  of  potassium  salts  and  lactic 
acid.  Persistent  contraction  is  also  produced  in  cardiac  muscle  by 
high  concentrations  of  potassium  salts.  The  action  on  muscle  of 
widely  differing  substances  is  explained  by  assuming  that  they  affect 
the  mobilisation  of  the  potassium  salts  in  muscle.  W.  D.  H. 

Action  of  Acids  on  Skeletal  Muscle.  Dorothy  Dale  and 
George  E..  Mines  (Proc.  physiol.  Soc,  1911,  xxix — xxx  ;  J.  Physiol., 
42). — Experiments  with  various  acids  on  frog's  muscles  indicate 
that  the  effects  are  mainly  due  to  hydrogen  ion  concentration. 

W.  D.  H. 

Action  of  Salts  on  the  Neural  and  Non-neural  Regions 
of  Muscles.  John  Newport  Langley  {Proc.  physiol.  Sac, 
1911,  xxiv — XXV ;  J.  Physiol.,  42). — Nicotine  causes  a  transient 
contraction  in  certain  frog-muscles  which  is  confined  to  the 
neural  region,  and  this  is  antagonised  by  curare.  Potassium  salts 
cause  a  contraction  which  is  not  abolished  by  curare.  The  "  receptive 
substance  "  acted  on  by  nicotine  and  curare  is  not  specially  stimulated 
by  salts.     Different  muscles  exhibit  such  effects  in  varying  degrees. 

W.  D.  H. 

Intravital  Inhibition  of  Oxidation  in  the  Liver  by 
Narcotics,  Georg  Joannovics  and  Ernst  P.  Pick  {PflUger's 
Archiv,  1911,  140,  327 — 353). — Recent  researches  have  shown  the 
importance  of  oxidation  in  the  liver,  especially  in  reference  to  fat 
metabolism.  The  question  here  investigated  is  whether  such  oxidations 
are  influenced  by  such  narcotics  as  ether  and  chloroform.  Dogs  were 
fed  on  cod  liver  oil,  with  and  without  narcosis,  killed  later,  and  their 
livers  examined  chemically  for  fats  and  lipoids.  In  every  case 
without  narcosis  evidence  of  intense  oxidative  activity  was  found  in 
the  liver  during  the  course  of  fat-digestion.  Under  the  influence  of 
ether  or  chloroform  narcosis,  this  was  only  present  to  a  small  degree, 
and  this  condition  lasts  some  time.  The  amount  of  lipoids  remains 
constant  if  the  narcotic  is  given  shortly  after  the  meal,  and  diminishes 
only  after  a  long  interval ;  thus  the  fatty  acid  component  of  lipoids 
behaves  like  th^tt  of  prdinarv  fat,  W.  D.  H. 
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Biological  Properties  of  Glycuronic  Acid.  I.  Amount  of 
Glycuronic  Acid  Contained  in  the  Organism.  Cesare  Paderi 
{Arch.  Farm,  sperim.  Sci.,  1911,  11,  Reprint  24  pp.). — Neither  blood 
nor  pancreatic  extract  has  any  action  on  glycuronic  acid,  but  an 
infusion  of  liver  decomposes  it  in  the  course  of  twelve  hours  at  38°. 
When  injected  intravenously  or  subcutaneously  into  rabbits,  glycuronic 
acid  is  rapidly  and  almost  completely  excreted  unchanged  in  the  urine. 
The  organism  will  support  large  amounts  when  administered  by  the 
mouth,  especially  if  the  doses  are  small.  The  substance  does  not  cause 
the  appearance  of  acetone  or  of  formic  acid  in  the  urine,  but  the 
oxalic  acid  there  is  increased.  The  urine  also  contains  possibly 
saccharic  acid,  and  a  reducing  substance  which,  it  is  suggested,  may 
be  gulose.  The  administration  of  glycuronic  acid,  together  with  toxic 
doses  of  camphor  or  chloral,  does  not  diminish  the  toxicity  of  the 
latter,  so  that  it  is  improbable  that  the  combined  glycuronic  acid 
occurring  in  urine  is  preformed.  R.  V.  S. 

The  Degradation  of  Carbohydrates  in  the  Liver.  Joseph 
WiRTH  {Biochem.  Zeitsch.,  1911,  33,  49 — 55). — According  to  earlier 
investigations  of  the  author  and  Embden,  those  substances  which  are 
readily  oxidised  inhibit  the  formation  of  the  acetone  substances  from 
ketogenic  compounds  when  perfused  with  them  through  the  liver. 
Gluconic  acid  and  saccharic  acid,  when  perfused  with  isovaleric  and 
hexoic  acids,  which  are  ketogenic,  did  not  diminish  the  amount  of 
acetone  that  is  formed  by  the  latter  acids  alone  ;  on  the  contrary,  the 
amount  of  acetone  was  high.  It  was  found  that  when  gluconic  acid 
and  saccharic  acid  alone  were  perfused  through  the  liver,  acetone  was 
formed  in  appreciable  quantities.  These  acids  are  therefore  ketogenic. 
Similar  results  were  obtained  with  mucic  acid.  The  lesults  obtained 
were  not,  however,  very  constant,  and  the  author  suggests  there  may 
be  alternative  methods  of  degradation  of  these  acids  in  the  body. 

S.  B.  S. 

Relationship  between  Urea  and  Ammonium  Salts.  Alfred 
J.  Wakeman  and  Henry  D.  Dakin  {J.  Biol  Chem.,  1911,  9,  327—328). 
— Many  simple  chemical  reactions  in  the  body  are  reversible.  The 
liver,  as  is  well  known,  makes  urea  from  ammonium  carbonate  or 
carbamate.  Dog's  livers  were  perfused  with  urea  dissolved  in  a  mixture 
of  blood  and  saline  solution.  The  concentration  of  urea  was  varied, 
but  in  every  case  no  increase  of  ammonia  at  the  expense  of  the  urea 
was  found.  W.  D.  H. 

Formation  of  Bile-pigment  from  the  Blood.  II.  Theodor 
BRUGSCHand  S.  Yoshimoto  {Chem.  Zentr.,  1911,  i,  994  ;  from  Zeitsch. 
expt.  Path.  Ther.,  1911,  8,  639 — 644). — The  bile-pigment  excreted  was 
determined  in  the  urine,  faeces,  and  bile  in  animals  with  an  artificial 
biliary  fistula  and  ligatured  bile-duct  before  and  after  the  injection  of 
hsemin.  The  increase  of  biliverdin  excreted  during  the  period  of 
injection  corresponded  very  nearly  with  the  amount  of  hsemin  injected, 
and  only  small  amounts  of  the  latter  substance  were  discovered  in  the 
urine.     The  change  of  the  injected  blood-pigment  may  be  represented 
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by  the  equation :  C^gHggO^N^Fe  +  2H2O  -  Fe  =  CggH^eOeN^.  The  details 
of  the  experimental  methods  «,re  given,  the  urobilin  solutions  obtained 
by  the  different  analytical  processes  being  examined  spectrophoto- 
metrically.  S.  B.  S. 

The  Influence  of  Hsematoporphyrin,  Haemin,  and  Urobilin  on 
the  Formation  of  Bile-pigments.  III.  Theodor  Brugsch  and 
K.  Kawashima  {Chem.  Zentr.,  1911,  i,  995  ;  from  Zeitsch.  expt.  Path. 
Ther.,  1911,  8,  645 — 648). —  The  influence  of  hsematoporphyrin,  and 
then  successively  of  haemin  and  urobilin  on  the  excretion  of  biliverdin, 
was  determined  by  the  same  method  as  that  employed  in  the  previous 
investigation.  It  was  found  that  hsematoporphyrin  is  not  entirely  con- 
verted into  bile-pigment,  as  part  escapes  unchanged  in  the  bile.  It  is 
questionable  whether  it  is  converted  into  urobilin  at  all.  Bo.th 
haemin  and  urobilin  are  oxidised  to  bilirubin  and   biliverdin. 

S.  B.  S. 

Some  Constituents  of  Suprarenal,  Thyroid,  and  Testis. 
Alfred  Lohmann  {Zeitsch.  Biol.,  1911,  56,  1 — 31). — In  addition  to 
adrenaline,  choline  is  obtainable  from  the  suprarenal  body.  Choline, 
prepared  from  this  organ  and  from  the  thyroid  and  testis,  and  made 
synthetically,  was  purified  by  Modrakowski's  method,  and  was  found 
to  produce  a  fall  of  blood-pressure,  as  originally  stated  by  Halliburton 
and  Mott,  and  confirmed  by  numerous  other  observers  since,  Modra- 
kow.ski  and  his  colleagues  excepted.  Large  doses  of  choline  exacerbate 
respiration,  and  still  larger  doses  stop  it.  The  suprarenal  extract  also 
yields  neurine,  leucine,  tyrosine,  and  certain  bases  grouped  together  as 
the  ''histidine  fraction."  From  thyroid  extract,  choline,  a  "  histidine 
fraction,"  and  a  substance  not  identified  were  obtained ;  the  last 
substance  yields  a  crystalline  gold  compound,  and  it  may  be  ^-amino- 
valeric  acid.  W.  D.  H. 

Proteins  and  Protein  Cleavage  Products  in  Egyptian 
Mummies.  Emil  Abderhalden  and  Arthur  Weil  [Zeitsch.  physiol. 
Chem.,  1911,  72,  15 — 23). — In  previous  work  it  was  shown  that  the 
muccles  of  mummies  yield  amino-acids  on  hydrolysis.  It  is  now  found 
that  aqueous  extracts  of  the  same  material  without  hydrolysis  contain 
glycine,  alanine,  valine,  leucine,  aspartic  acid,  glutamic  acid,  phenyl- 
alanine, and  proline.  Orher  acids,  including  diamino-acids,  were 
found  after  hydrolysis.  The  aqueous  extract  without  hydrolysis  gives 
the  biuret  reaction.  The  fat  of  the  mummies  had  undergone 
cleavage.  W.  D.  H. 

The  Precipitation  of  Proteins.  Albert  J.  J.  Vandevelde 
{Bull.  Soc.  chim.  Belg.,  1911,  25,  166— 173).— The  author  gives 
numerical  results  of  the  fractional  precipitation  of  proteins  of  milk, 
colostrum,  ox-  and  horse-serum,  and  eggs  by  various  methods,  both 
when  fresh  and  after  antiseptic  preservation.  H«  gives  tables 
showing  the  changes  they  have  undergone  when  kept  under  these 
conditions.  S.  B.  S, 
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Original  Acidity  of  Milk.  Fred.  Bordas  and  F.  Touplain  (Compt. 
rend.,  1911,  152,  1274—1276  ;  Ann.  Falsi/.,  1911,  4,  297— 301).— By 
treating  milk  with  an  alcoholic  solution  of  acetic  acid  (Abstr.,  1905,  ii, 
49),  and  determining  the  acidity  of  the  serum,  the  coagulum,  the  casein 
with  associated  insoluble  salts,  and  the  pure  casein,  it  has  been  found 
that  the  original  acidity  of  milk  is  identical  with,  and  therefore  probably 
due  to,  the  acidity  of  the  free  casein.  It  follows  then  that  fresh  milk 
cannot  contain  lactic  or  tartaric  acid.  The  serum  which  has  been 
filtered  through  a  Berkefeld  filter,  and  is  optically  transparent  is  not 
acid,  whilst  if  it  contains  particles  visible  under  the  ultra-microscope 
it  is  found  to  be  acid  towards  phenolphthalein.  W.  O.  W. 

Excretion  of  the  Alkali  Metals  in  Purine  Diuresis. 
Johannes  Bock  {Skand.  Arch.  Physiol.,  1911,  25,  239— 246).— From 
experiments  on  rabbits  treated  with  theophylline,  the  author  finds 
that  in  purine  diuresis  the  amount  of  sodium  and  potassium  excreted 
increases,  but  not  necessarily  pari  passu.  In  a  case  of  very  strong 
diuresis  the  sodium  in  the  urine  corresponded  almost  with  the  propor- 
tion in  serum,  but  the  amount  of  potassium  was  much  greater  than  in 
serum.  These  observations  cannot  be  explained  on  the  hypothesis 
that  the  diuresis  is  due  to  an  increased  filtration  and  diminished 
resorption,  K.  Y .  S. . 

The  Excretion  of  Ingested  Amino -acids  in  Liver  Diseases, 
and  Diseases  Involving  Disturbed  Metabolism.  Niro  Masuda 
{Chem.  Zentr.,  1911,  1,  999  ;  from  Zeitsch.  expt.  Path.  Ther.,  1911,  8, 
629 — 638). — The  Sorensen-Henriques  method  was  employed.  When 
no  amino-acids  are  ingested,  the  amount  of  amino-acids  excreted 
depends  on  the  total  nitrogen  metabolism,  and  is  higher  (4 — 5% 
of  the  total  nitrogen  excreted)  with  meat  diets  than  on  meat-free 
diets  (1 — 3%).  In  normal  cases,  glycine  and  alanine  are  excreted 
to  the  extent  of  25 — 30%  as  amino-acids,  but  higher  numbers  are 
obtained  in  pathological  cases,  such  as  in  malignant  tumours,  especially 
such  as  implicate  the  liver  (40 — 50%),  and  also  in  non-malignant 
diseases  of  the  liver  (cirrhosis,  etc.).  High  values  were  also  obtained 
in  diseases  of  metabolism,  such  as  diabetes  and  gout,  although  in  the 
latter  case  they  were  but  little  above  the  normal.  S.  B.  S. 

The  Pressor  Bases  of  the  Urine.  III.  William  Bain  (Lancet, 
1911,  i,  1409—1411.  Compare  Abstr.,  1910,  ii,  528).— The  pressor 
bases  are  absent  from  the  urine  of  children,  and  begin  to  be  excreted 
about  the  age  of  fourteen.  A  vegetable  diet  considerably  reduces  the 
amount  formed.  Fggs  and  fish  reduce  the  quantity  to  some  extent, 
but  if  chicken  is  taken  the  amount  is  but  little  less  than  is  obtained 
on  an  ordinary  mixed  diet  containing  butcher's  meat.  The  bases  are 
either  absent  or  much  reduced  in  amount  in  cases  of  high  blood 
pressure.  This  is  only  partly  explained  by  the  low  dietary  which 
many  such  patients  take ;  the  main  Explanation  is  that  the  bases  are 
retained  in  the  system  and  produce  the  rise  of  arterial  pressure.  In 
gouty  people  with  normal  blood  pressure,  the  pressor  bases  are 
excreted  in  normal  amounts.  W.  D.  H. 
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Colloids  in  the  Urine.  III.  Quantity  and  Conditions  of 
Solubility  of  the  Urinary  Colloids  in  Healthy  and  Pathological 
Kidneys,  L.  Lichtwitz  {Zeitsch.  physiol.  Ghem.,  1911,  72,  215 — 225). 
— The  urinary  colloid  (non-protein)  occurs  in  the  form  of  a  sol, 
a  gel  (reversible  by  heat),  and  an  irreversible  precipitate.  Diuretin 
and  theocin  increase  the  precipitation,  but  other  circumstances  leading 
to  change  in  solubility  are  still  not  clear.  Urinary  protein  is  in  a 
coarser  form  of  division  than  that  in  the  blood-serum.  The  amount 
of  urinary  colloid  is  independent  of  the  quantity  of  water.  The  non- 
protein colloid  is  increased  in  certain  pathological  conditions  of  the 
kidney,  and  in  many  cases  runs  parallel  with  the  amount  of  protein. 
In  one  case  of  nephritis,  the  urine  contained  more  protein  than  the 
blood-serum.  W.  D.  H, 

Pathogenesis  of  Hereditary  Haemophilia.  Thomas  Addis 
{J.  Path.  Bad.,  1911,  15,  427— 452).— The  blood  in  "bleeders"  is 
not  deficient  in  fibrinogen  ;  it  yields  the  normal  amount  of  thrombin 
and  thrombokinase,  and  contains  anti-thrombin,  prothrombin,  and 
calcium  in  normal  quantities.  The  defect  is  that  the  change  of 
prothrombin  into  thrombin  occupies  so  long  a  time,  hence  blood 
coagulation  is  slow.  W.  D.  H. 

The  Esterase  and  Nuclease  Content  of  Serum  in  Different 
Forms  of  Insanity.  Giacomo  Pighini  [Biochem.  Zeitsch.,  1911, 
33,  190— 217).— Chiefly  of  clinical  interest.  S.  B.  S. 

Nature  of  Parathyroid  Tetany.  Anton  Carlson  and  Clara 
Jacobson  {Amer.  J.  Physiol.,  1911,  28,  133 — 160). — The  amount  of 
amnsonia  in  the  blood  of  dogs  in  parathyroid  tetany  falls  within 
physiological  limits.  Injections  of  calcium  salts  in  amounts  sufficient 
to  suppress  the  tetany  do  not  alter  the  ammonia  concentration  of  the 
blood.  In  ammonia  tetany,  calcium  salts  have  much  less  inhibiting 
action.  Parathyroid  tetany  is  also*  arrested  by  strontium  salts,  and 
except  in  extreme  cases  by  injection  of  pituitary  extract,  hypertonic 
sugar  solution,  proteoses,  and  amyl  nitrite,  by  section  of  the  vagi,  and 
by  stimulation  of  the  afferent  fibres  of  the  vagus.  All  such  measures 
are  temporary  palliatives  only.  Parathyroid  transplantation  is  alone 
an  effective  cure.  The  other  methods  merely  decrea,se  the  excitability 
of  nervous  tissues,  directly  or  indirectly,  by  causing  partial  cerebral 
anaemia.  W.  D.  H. 

The  Action  of  Antimony  on  Experimental  Trypanosome 
Infection.  Julius  Morgenroth  and  Rosenthal  (Chem.  Zentr.,  1911, 
i^  834—835;  from  Berlin  klin.  Woch.,  1911,  48,  No.  2).— The  action 
uf  tartar  emetic  on  trypanosomes  is  more  rapid  and  powerful  than 
any  other  preparation  yet  tried,  as  0'2  c.c.  of  a  solution  of  1  in  1000 
causes  a  disappearance  of  this  organism.  The  acquisition  of  a  notice- 
able resistance  to  the  drug  by  ftpeated  treatment  was  not  observed. 
The  authors,  with  Halberstadter,  succeed  in  getting  an  antimony- 
resistant  strain,  however,  by  previous  treatment  with  arsacetin. 
Potassium  hexatantalate  had  no  influence  on  the  trypanosome  infection, 
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and  exerted  no  prophylactic  action  ;  on  the  other  hand,  it  protects  the 
organisms  against  the  action  of  arsacetin  and  antimony.  A  secondary 
action  of  the  tantahxm  preparation  was  also  noticed.  S.  B.  S. 

Accumulation  of  Iodine  in  the  Tissues  of  Tumours.  M. 
Takemuka  (Zeitsck.  physiol.  Chem.,  1911,  72,  78 — 92). — After  the  sub- 
cutaneous administration  of  alkali  iodides,  the  partition  of  iodine 
in  the  organism  of  the  rat  and  mouse  agrees  with  what  0.  Loeb  [Arch, 
expt.  Path.  Pharm.,  1907,  56,  320)  found  in  the  rabbit.  The  iodine 
content  of  malignant  tumours  in  the  mouse  and  rat  is  relatively 
higher.  In  mouse  carcinoma  the  tumour  approaches  in  this  particular 
the  tissues  which  are  richest  in  iodine  (blood  and  skin),  whereas  in 
rat  sarcoma  the  quantity  is  not  so  great.  W.  D.  H. 

Action  of  Tervalent  Ions  on  Living  Cells  and  on  Colloidal 
Systems.  II.  Simple  and  Complex  Cations.  George  R.  Mines 
(J.  Physiol.,  1911,  42,  309 — 331). — Eleven  simple  tervalent  cations 
(from  rare  earths)  produce  diastolic  arrest  of  the  frog's  heart  at  a  concen- 
tration of  O'OOOGlAf.  Five  complex  tervalent  cations  tested  scarcely 
affect  the  heart  in  concentrations  one  hundred  times  greater.  It  is 
not  possible  to  ascribe  the  physiological  action  of  ions  to  any  one  factor 
(solution-tension,  valency,  or  ionic  velocity) ;  one  and  the  same  ion 
may  act  differently  on  different  tissues  by  virtue  of  different  characters 
or  groups  of  characters.  Further,  two  ions  which  from  the  point  of 
view  of  one  tissue  exhibit  constellations  of  properties  which  are  alike, 
may  present  wholly  dissimilar  aspects  toward  another  tissue.  In 
certain  cases,  described  in  full,  these  actions  are  closely  paralleled  in 
the  relations  of  ions  to  various  colloidal  systems.  W.  D.  H. 

Sodium  and  Potassium  Chlorides.  E.  Bieknacki  (CAem.  Zentr., 
1911,  i,  995;  from  Zeitsch.  expt.  Path.  Ther.,  1911,  8,  685—694).— 
Dogs  were  fed  with  a  daily  diet  of  rice  and  horse-meat  which  contained 
0*4 — 0'6  gram  of  KgO,  to  which  were  added  varying  quantities  of 
sodium  chloride  (1  —  8  grams).  In  addition  to  a  certain  influence  on 
the  nitrogen  metabolism,  it  was  noticed  that  the  ingestion  of  the 
sodium  chloride  caused  a  loss  of  potassium  by  the  organism.  The 
sodium  salt  appears  therefore  to  play  a  r&le  in  regulating  the  potassium 
metabolism,  and  replacing  an  excess  of  potassium.  On  the  other  hand, 
with  a  diet  poor  in  potassium  a  large  amount  of  sodium  chloride  is  not 
permissible,  in  that  it  causes  a  loss  of  potassium  from  the  organism 
itself.  S.  B.  S. 

Pharmacological  Action  of  Uranium.  Dennis  E.  Jackson  and 
Frank  C.  Mann  {Indiana  University  Studies,  1911,  8,  2 — 15). — Intra- 
venous injections  of  a  solution  of  sodium  uranyl  tartrate  into  dogs 
did  not  produce  any  marked  increase  in  the  rate  of  lymph  flow  from 
the  thoracic  duct.  The  action  of  this  salt  differs  from  that  of  the 
cyanides  in  that  it  produces  a  more  pronounced  and  prolonged  rise  in 
blood  pressure,  and  a  much  smaller  action  on  the  respiration.  The 
method  by  which  uranium  prevents  coagulation  of  blood  appears  to  be 
different  from  that  exercised  by  most  other  substances,  and  probably 
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consists  in  the  formation  of  a  combination  between  the  metal  and 
those  proteins  of  the  blood  which  are  essential  for  the  process  of 
coagulation.  The  addition  of  thrombokinase,  fibrin  ferment,  or 
calcium  chloride  to  blood  previously  treated  with  sodium  uranyl 
tartrate  does  not  cause  clotting  to  occur.  Nor  is  it  possible  to  bring 
about  coagulation  in  such  blood  by  precipitating  the  uranium  with 
sodium  phosphate. 

Sodium  uranyl  tartrate  differs  further  in  its  action  from  the 
cyanides,  in  that  it  does  not  form  chemical  combinations  with  haemo- 
globin and  methaemoglobin,  whilst  it  does  not  produce  a  similar 
inhibition  of  the  decomposition  of  hydrogen  peroxide  by  blood,  or  of 
the  oxidation  of  guaiacum  tincture  by  potato  extract.  W.  J.  Y. 

The  Influence  of  the  Chlorinated  Hydrocarbons  of  the 
Fatty  Series  on  the  Organism.  Karl  B,  Lehmann,  Val. 
Behr,  Leonhakd  Quadflieg,  Margaketb  Franz,  Georg  Herrmann, 
Adolf  [1  Heinrich]  Knoblauch,  Karl  Gundermann,  and  Wurth 
(Ai'ch.  Hygiene,  1911,  74,  1 — 60). — The  toxic  effects  of  air  mixed 
with  various  vapours  was  investigated  by  the  methods  repeatedly 
employed  by  Lehmann  and  his  pupils.  The  toxicity  of  the  chloro- 
derivatives  may  be  represented  as  the  result  of  a  large  number 
of  comparable  experiments  on  cats  by  the  following  numbers  : 
Tetrachlorometliane  1,  perchloroethylene  1'6,  trichloroethylene  1'7, 
dichloroethylene  1'7,  chloroform  2*2,  pentachloroethane  6"2,  tetra- 
chloroethane  9'1.  The  methane  derivatives  are  more  toxic  than 
the  ethane  derivative ;  the  ethylene  derivatives  are  intermediate 
in  their  action  between  the  two.  In  the  three  series  of  hydrocarbons 
investigated,  it  was  found  that  the  increase  in  the  chlorine 
substitution  caused  a  decrease  in  the  toxicity.  S.  B.  S. 

The  Value  of  Individual  Amino-acids  in  the  Dog's  Organism 
under  Various  Conditions.  Emil  Abderhalden  and  Joseph 
Markwaldbr  {Zeitsch.  physiol.  Chem.,  1911,  72,  63 — 77). — It  is 
found  that  glycine  and  (i-alanine  behave  differently  in  the  dog's 
organism.  If  glycine  is  added  to  non-nitrogenous  material  (sucrose, 
lard),  the  amount  of  amino-acids  in  the  urine  falls  oft*  markedly.  The 
effect  of  (/-alanine  in  this  direction  is  not  so  great.  The  administra- 
tion of  (/-alanine  in  general  leads  to  less  amino-acid  in  the  urine  than 
does  that  of  glycine.  W.  D.  H. 

The  Fate  of  Non-nitrogenous  Components  of  Aromatic 
Amino-acids  in  the  Normal  Body.  Akikazu  Suwa  {Zeitsch, 
physiol.  Chem.,  1911,  72,  113 — 130). — In  alcaptonuria  the  view  is 
held  that  the  aromatic  amino-acids  (tyrosine  and  phenylalanine), 
which  are  converted  into  homogentisic  acid,  lose  ammonia,  and  so  are 
first  converted  into  the  corresponding  hydroxy-acids  ;  phenylalanine 
will  thus  yield  phenyl-a-lactic  acid,  and  tyrosine  will  yield  p-hydroxy- 
phenyl-lactic  acid,  as  intermediate  products  ;  the  latter,  however,  does 
not  yield  alcapton,  but  the  ketonic  acid  (hydroxyphenylpyruvic  acid) 
may  possibly  do  so.  It  is  now  shown  by  experiments  on  rabbits  and 
men  that  this  ketonic  acid  is  in  health  better  burnt  in  the  body  than 
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the  hydroxy-acid,  and  this  is  regarded  as  additional  evidence  that  the 
ketonic  acid  is  the  intermediate  substance  both  in  alcaptonuria  and  in 
experiments  with  perfused  livers.  W,  D.  H. 

Glycogenic  Property  of  Dihydroxyacetone.  St.  Mostowski 
{Gompt.  rend.,  1911,  152,  1276— 1278).— Thirty  to  sixty  grams  of 
dihydroxyacetone  were  administered  to  fowls  during  four  or  five 
days,  and  the  amount  of  glycogen  in  the  liver  and  muscles  detei"mined 
after  killing  the  animals.  Although  the  muscles  contained  only  traces 
of  glycogen,  a  considerable  quantity  had  accumulated  in  the  liver ; 
thus,  in  three  cases,  0'98,  2'14,  and  3*14  grams  were  found,  whilst  the 
control  livers  gave  only  0*013,  0-043,  and  0"297gram.  Practically  all 
the  dihydroxyacetone  was  assimilated  ;  in  one  experiment  only  traces 
of  a  reducing  substance  could  be  detected  in  the  faeces  and  intestinal 
contents  after  the  ingestion  of  50  grams  of  the  compound.  Kiilz  and 
others  have  shown  that  glycogen  may  be  synthesised  from  glycerol  in 
the  organism,  and  Liithje  has  demonstrated  the  production  of  dextrose 
from  the  same  substance  (Archiv  Klin.  Med.,  80,  151).  It  appears 
Iti'obable  from  the  present  experiments  that  trioses  are  formed  as 
intermediate  compounds  in  this  transformation.  W.  0.  W. 

The  Fate  of  Subcutaneously  Administered  Sucrose  in 
the  Animal  Body,  and  its  Effects  on  Protein  and  Fat 
Metabolism.  Ernst  Heilner  {Zeitsch.  Biol.,  1911,  56,  75 — 86). — 
If  large  quantities  of  an  aqueous  solution  of  sucrose  are  given  sub- 
cutaneously, a  small  fraction  is  not  excreted,  but  burnt  in  the  body. 
The  cleavage  of  the  disaccharide  is  brought  about  by  an  enzyme 
formed  ad  hoc ;  such  enzymes  may  be  termed  protective  or 
immunising. 

These  large  doses  of  sugar  produce  nephritis  and  albuminuria. 
The  injection  in  fasting  animals  diminishes  protein  catabolism,  not 
because  it  "  spares  "  protein,  but  because  the  strong  solution  inter- 
feres with  the  osmotic  processes  in  the  body-cells.  Fat  metabolism, 
on  the  other  hand,  is  increased.  W.  D.  H. 

Chemico-Toxicological  Study  of  Adrenaline.  Giuseppe 
Venturoli  and  GuiDO  Tartarini  Gallerani  {Giorn.  Farm.  Chim., 
1911,  60,  97 — 105). — Adrenaline,  when  kept  in  air,  is  converted  into 
oxyadrenaline,  and  this  is  also  the  only  transformation  product  of 
adrenaline  which  the  authors  could  discover  in  animals  poisoned  with 
adrenaline. 

The  reactions  of  adrenaline  are  not  given  by  oxyadrenaline,  with 
the  exception  of  those  of  Broiiardel  and  Boutmny  (blue  coloration 
with  ferricyanide  and  ferric  salt)  and  Jungmann  (blue  coloration 
with  phosphomolybdic  acid  and  ammonia). 

In  the  systematic  examination  for  alkaloids,  the  oxyadrenaline 
accompanies  morphine  and  narceine  in  the  amyl-alcoholic  extract  of 
the  ammoniacal  solution.  If  the  solution  of  all  three  is  treated  with 
chloroform,  these  bases  are  removed,  and  oxyadrenaline  can  thien  be 
extracted  with  amyl  alcohol.  R.  V.  S. 
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Di-iodotyrosine  and  its  Possible  Application  in  Thera- 
peutics. Albert  Berthelot  {Compt.  rend.,  1911,  152,  1323 — 1325. 
Compare  Oswald,  this  vol.,  i,  203,  372). — Animals  support  the  intra- 
venous injection  of  3  : 5-cli-iodotyrosine  without  ill  effects.  Rabbits 
tolerate  doses  of  0'4  gram  per  kilo,  of  body-weight,  and  2*0  grams  has 
been  administered  in  twentj'-four  hours  by  intramuscular  injection 
to  a  human  syphilitic  without  symptoms  of  iodism  becoming  manifest. 

W.  O.  W. 

Pilocarpine.  II.  N.  Waterman  {Zeitsch.  ,physiol.  Chem.,  1911, 
72,  131 — 139). — Repeated  injections  of  pilocarpine  produce  diviresis 
and  glycosuria.  An  injection  of  10 — 15  mg.  in  rabbits  raises  the 
percentage  of  sugar  of  the  blood  for  the  first  two  hours  ;  it  then  falls. 
The  glycosuria  is  due  to  increased  permeability  of  the  kidney  to  sugar 
during  the  diuresis.  The  prevention  of  adrenaline-glycosuria  by  pilo- 
carpine (Falta,  Rudinger,  and  Epstein)  may  be  due  to  the  lessening  of 
diuresis  which  occurs  during  the  first  hour  after  pilocarpine  injection. 

W.  D.  H. 

ArtijQcial  Pyrexia  Produced  by  Tetrahydro-^-naphthylamine 
Hydrochloride.  Adam  Black  {Proc.  Roy.  Soc.  Edin.,  1911,  31, 
333 — 341). — This  drug  induces  a  high  temperature  in  rabbits  and 
dogs  by  acting  on  the  nervous  system ;  its  action  is  antagonised  by 
ether.  The  rise  of  temperature  is  probably  due  to  decreased  heat- 
elimination.  The  change  in  nitrogenous  metabolism  is  very  small 
compared  with  that  produced  by  diphtheria-toxin.  It  is  probably  the 
action  of  toxins  on  the  tissues,  and  not  the  high  temperature  which 
modifies  protein  metabolism.  W.  D.  H. 

Physiological  Action  of  d-  and  ^Tetrahydroquinaldine. 
Dorothy  Dale  and  George  R.  Mines  (Proc.  physiol.  Soc,  1911, 
xxxi — xxxii ;  J.  Physiol.,  42). — In  producing  diastolic  arrest  of  the 
frog's  heart,  no  difference  could  be  detected  in  the  d-  and  ^compounds, 
but  on  skeletal  muscle  shortening  and  gradual  loss  of  irritability  is  |l 
more  rapidly  produced  by  the  ^-compound.  As  Cushny  first  pointed 
out  one  tissue  may  differentiate  between  a  pair  of  optical  isomerides, 
whilst  another  tissue  cannot  do  so.  W.  D.  H. 

Atoxyl.  V.  Ferdinand  Blumenthal  and  Emanuel  Navassaet 
{Biochem.  Zeitsch.,  1911,  32,  380 — 393). — Experiments  on  rats  showed 
that  after  administration  of  bromine  and  iodine  atoxyl  compounds, 
considerable  quantities  of  arsenic  can  be  detected  in  the  liver,  which 
is  not  the  case  after  administration  of  atoxyl  itself.  Experiments 
were  also  carried  out  on  rabbits  to  determine  the  rate  of  excretion  of 
arsenic  in  the  urine  after  administration  of  various  organic  arsenic 
compounds.  It  was  excreted  most  rapidly  after  hectine,  which  only 
contains  17%  arsenic;  the  next  most  rapid  excretion  followed  after 
administration  of  atoxyl ;  the  rate  of  excretion  was  about  the  same 
after  the  calcium  salt.  In  the  case  of  the  bromine  and  iodine  com- 
pounds the  excretion  is  relatively  slow.  It  is  also  relatively  slow  after  - 
the  administration  of  insoluble  compounds  (silver  or  mercury  salts),  i 
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In  the  case  of  soluble  compounds  the  more  toxic  they  are  the  more 
slowly  is  arsenic  eliminated.  Experiments  on  the  distribution  of 
ai'senic  in  the  various  organs  after  injection  of  soluble  compounds  did 
not  reveal  any  great  differences,  except  in  the  case  of  the  bromine  and 
iodine  compounds  already  referred  to.  Tumours  (rat  sarcomas) 
exhibited  a  certain  slight  affinity  for  arsenic  after  injection  of  certain 
preparations,  S.  B.  S. 

Biochemical  Investigations  with  Aromatic  Mercury  Com- 
pounds. Walther  Schrauth  and  Walter  Schoeller  (Biochem. 
Zeitsch.,  1911,  32,  509 — 511). — The  authors  call  attention  to  certain 
investigations  with  various  organic  compounds  of  mercury  which  were 
not  quoted  by  Blumenthal  (this  vol.,  ii,  517),  especially  their  own  on 
"  Asurol,"  and  those  of  E.  Fischer  and  von  Mering  on  ^-mercuri- 
dipropionic  acid.  They  doubt  the  spirillocidal  action  of  mercury 
compounds  of  this  character.  S,  B,  S. 

The  Inefficiency  of  the  Suprarenals  in  Cases  of  Phosphorus 
Poisoning.  Ernst  Neubauer  and  Otto  Forges  (Biochem.  Zeitsch., 
1911,  32,  290 — 307). — It  has  been  observed  that  in  diseases  of  the 
suprarenals  (Addison's  disease),  the  glycogen  is  absent  in  the  liver. 
This  happens  also  in  phosphorus  poisoning.  It  seemed  possible, 
therefore,  that  the  failure  of  glycogen  in  the  liver  in  cases  of 
phosphoriis  poisoning  is  due  to  the  injury  to  the  suprarenals. 
Histological  examination  of  these  glands  after  phosphorus  poisoning 
(of  rabbits)  was  undertaken,  and  it  was  found  that,  in  contrast  to 
normal  animals,  they  had  lost  their  capacity  of  being  stained  by 
chromium ;  adrenaline  was  also  absent  in  the  glands  of  the  poisoned 
animals.  Adrenaline  was  then  administered  to  animals  before  the 
phosphorus  poisoniug,  and  in  several  of  the  experiments  it  was  found 
that  the  liver  of  these  animals  contained  glycogen,  whereas  in  the  case 
of  those  animals  which  had  been  poisoned  without  previous  adminis- 
tration of  adrenaline,  glycogen  was  absent.  The  authors  explain  why, 
in  certain  cases,  after  administration  of  adrenaline  and  poisoning, 
glycogen  was  also  absent.  S.  B.  S. 

The  Antagonistic  Action  of  the  Salts  of  Calcium  and  Other 
Alkaline  Earths  to  Potassium  Poisoning.  Jacques  Loeb  and 
,  Hardolph  Wasteneys  (Biochem.  Zeitsch.,  1911,  32,  308—322). — 
f  Whereas  the  toxic  action  of  potassium  chloride  is  antagonised  by 
sodium  chloride  when  15 — 17  molecules  of  the  latter  salt  are  present 
to  one  of  tho  former,  l/30th  of  a  molecule  of  calcium  chloride  only 
is  necessary  to  produce  the  same  effect,  and  partial  antagonism  is 
effected  even  by  1 /300th  of  a  molecule.  The  limiting  concentration 
for  antagonism  is  not,  however,  very  sharp.  Magnesium  chloride  is 
capable  of  acting  antagonistically  only  to  a  limited  extent,  and  for 
a  short  period ;  strontium  chloride  acts  like  calcium  chloride, 
as  does  to  some  extent  barium  chloride,  but  in  this  case  the  salt 
itself  is  toxic.  The  action  of  the  calcium  salt  is  assumed  to  be 
due  to  the  fact  that  it  forms  an  insoluble  calcium  compound  on 
the  surface  of  the  fish,  whereas  the  corresponding  potassium  and 
sodium  salts  are  soluble ;  hence,  a  small  quantity  of  calcium  can 
VOL.  c.  ii.  43 


ii.   638  ABSTRACTS   OF   CHEMICAL   PAPERS. 

replace  relatively  much  larger  quantities  of  potassium  than  can 
sodium.  The  highest  concentration  of  potassium  chloride  that  can  be 
antagonised  by  calcium  salts  is  the  same  as  that  which  can  be 
antagonised  by  sodium  salts,  namely,  66  c.c.  m/2-potassium  chloride 
in  100  c.c.  of  the  solution.  As  in  previous  investigations,  Fundulus 
was  the  animal  employed.  S.  B.  S. 

Lactones  as  Pish  Poisons.  Hans  Pkiess  {Ber.  De.ut.  pharm. 
Ges.,  1911,  21,  267 — 270). — A  resume  of  recent  work  on  the  method 
of  action  of  fish  poisons,  including  that  of  Kobert  (Abstr.,  1904,  i, 
1905),  Herzog  (Abstr.,  1910,  i,  124),  Fickendey  {Zeit.  angew.  Chem., 
1910,  2166),  Overton  (Abstr.,  1897,  ii,  337),  Ellinger  (Abstr.,  1908, 
ii,  1060),  and  Hauriot  (Abstr.,  1907,  ii,  292,  386).  Xanthotoxin  (this 
vol.,  ii,  646)  produces  narcosis  in  carp  in  solutions  containing  one  part 
in  100,000,  but  the  fish  recover  when  placed  in  clean  water. 

T.  A.  H. 

The  Combination  of  Tetanus  Toxin  with  Other  Substances. 
Siegfried  Loewe  [Biochem.  Zeitsch.,  1911,  33,  225 — 246). — The 
capacity  of  the  tetanus  toxin  to  combine  with  other  substances  is  not 
confined  to  brain  tissue,  but  can  also  take  place  with  red  blood- 
corpuscles  and  bone-marrow.  Cotubiniug  capacity  for  brain  substance 
is  to  a  great  extent  lost  by  heating  the  latter.  It  depends  to  a  great 
extent  on  the  lipoid  substances,  and  can  be  demonstrated  with  the 
lipoid-containing  extracts  of  the  brain.  The  binding  capacity  of  the 
grey  substance  is  greater  than  that  of  the  white,  and  that  of  the  basal 
ganglia  greater  than  that  of  the  cortex.  In  the  grey  substance  are 
substances  of  great  combining  capacity  which  are  different  from  the 
cerebrosides,  and  can  be  extracted  by  light  petroleum.  Numerous 
fatty  substances  also  show  a  combining  capacity  for  tetanus  toxin, 
especially  the  higher  fatty  acids  and  their  salts  with  the  alkali  metals. 

S.  B.  S. 


Chemistry  of  Vegetable  Physiology  and  Agriculture. 


The  Relations  between  the  Sugar-Content  of  Nutrient  Media 
and  Nitrogen  Metabolism  by  Bacteria.  Karl  Ernest  Boehncke 
{Arch.  Hygiene,  1911,  74,  81 — -109). — The  rapidity  of  decomposition 
of  various  nitrogenous  substances  (peptone,  asparagine,  etc.)  is 
regulated  largely  by  the  presence  or  absence  of  other  compounds 
ca  cable  of  serving  as  a  source  of  energy.  This  is  especially  the  case 
where  the  amount  of  nitrogenous  substance  is  small,  as  in  bouillon  ; 
dextrose  then  serves  as  the  chief  source  of  energy,  and  leads  to  an 
economy  of  nitrogen  for  metabolic  processes. 

Specific  differences  exist  in  the  behaviour  of  the  bacteria  tested  ; 
such   organisms   as  Bacillus  'prottvs  and   B.    Friedldnder   utilise   the 
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sugar  less  than  B.  meseniericus,  B.  alcaligenes,  and  Vibrio  Metschnikoff 
as  a  source  of  energy,  and  therefore  lead  to  a  more  vigorous  decom- 
position of  the  nitrogenous  compounds.  These  differences  were  more 
marked  in  peptone  than  in  asparagine  cultures.  H.  B.  H. 

Lipase  Produced  by  Bacteria.  N,  L.  Sohngen  {Proc.  K.  Akad. 
Wetensch.  Amsterdam,  1911,  13,  ISiOO — 1210.  Compare  this  vol., 
ii,  319). — The  nature  of  the  soui'ce  of  carbon  and  nitrogen  is  of 
no  importance  for  the  formation  of  lipase  by  micro-organisms.  For  the 
former,  glycerol,  dextrose,  calcium  lactate,  or  sodium  malate  may  be 
used,  and  for  the  latter,  peptone,  asparagine,  ammonium  chloride,  or 
potassium  nitrate.  The  addition  of  dextrose  to  cultures  inhibits  the 
hydrolysis  of  fat  only  when  the  organisms  concerned  are  able  to 
produce  acids  therefrom.  It  was  found  that  the  decomposition  of  fat 
decreases  as  the  amount  of  acid  rises,  and  that  it  ceases  entirely  when 
the  culture  liquid  is  about  ^/50  acid.  This  acid  limit  is  the  same 
for  the  enzymes  of  B.  Stutzeri,  B.  lipolyticum-a,  B.  lipolyticum-fi,  and 
of  Oidium  lactis.  Mineral  acids  are  more  potent  than  organic  acids. 
The  conclusion  is  drawn  that  rancidity  of  dairy  products  can  only  take 
place  when,  owing  to  the  action  of  alkali-producing  bacteria  and 
moulds,  the  acidity  of  these  products  falls  below  the  above  limit.  The 
effect  of  the  presence  of  various  compounds  on  the  rapidity  of  change 
induced  by  bacterio-lipase  was  investigated,  and  it  was  found  that 
calcium  and  magnesium  salts,  sodium  glycocholate,  and  trimethyl- 
amine  favour  the  change  ;  sodium  and  potassium  hydroxide,  ferric  and 
manganese  salts  are  less  active,  univalent  alcohols  retard  the  process, 
whilst  sugars  and  glycerol  are  without  effect. 

Oxygen  and  light  favour  the  decomposition  of  fats  by  lipase.  Fats 
may  be  prepared  synthetically  by  the  action  of  bacterio-lipase  on 
oleic  acid  and  glycerol,  but  the  monoglyceride  chiefly  results. 

H.  B.  H. 

Purification  of  Sewage  by  the  Soil  and  by  Bacterial  Beds. 
AcuiLLE  MuNTz  and  E.  Laine  {Gompt.  rend.,  1911,  152,  1204—1208. 
Compare  this  vol.,  ii,  421). — It  has  been  shown  by  experiments 
in  which  large  quantities  of  earth  were  treated  with  sewage,  that 
destruction  of  organic  matter  by  oxidation  with  loss  of  gaseous 
nitrogen  takes  place  to  a  much  smaller  extent  in  the  soil  than  when 
sewage  is  purified  by  bacterial  beds.  Nitrification  in  the  former  case, 
however,  is  increased.  The  loss  of  nitrogen  from  the  sewage  under 
the  conditions  employed  was  16"36%  during  purification  by  soil  and 
60%  after  treatment  in  the  septic  tanks.  W.  O.  W. 

Variation  and  Carbohydrate  Metabolism  of  Bacilli  of  the 
Proteus  Group.  T.  H.  Glenn  {Centr.  Bakt.  Par.,  1911,  i,  58, 
481 — 495). — An  account  of  experiments  designed  to  lead  to  the 
production  of  strains  of  organisms  of  the  Proteus  group,  which  would 
possess  distinctive  powers  of  acid  production  from  dextrose.  No 
essential  variations  in  the  acid-producing  power  of  the  organisms 
resulted.  It  was  found  that,  although  P.  vulgaris  does  not  fermtnt 
lactose    under    aerobic    conditions,    it     was    possible    by   means    of 
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cultivations  under  anaerobic  conditions  to  induce  and  increase  this 
power.  Further  investigations  showed  that  the  production  of  indole 
by  P.  vulgaris  and  Bacillus  coli  occurs  in  the  presence  of  peptone 
solution  alone,  or  with  the  addition  of  glycerol,  lactose,  and  starch  ; 
dextrose  and  sucrose  inhibit  its  production.  This  inhibitive  effect 
only  takes  place  where  the  organisms  are  able  to  ferment  the 
carbohydrate  with  production  of  acid.  The  addition  of  more  than  0*5% 
lactic  acid  to  the  culture  medium  had  a  similar  effect. 

The  acid  formed  by  the  fermentation  of  carbohydrates  also  leads  to 
an  inhibition  of  gelatin  liquefaction  by  members  of  the  Proteus  group. 
The  liquefaction  of  gelatin  by  B.  cloacae  is  not  affected  by  the  presence 
of  sucrose  and  dextrose ;  this  is  suggestive  of  the  formation  of 
a  peptic  ferment  by  B.  cloacae,  and  a  tryptic  ferment  by  Proteus 
vulgaris. 

P.  mirahilis  appears  to  be  an  intermediate  form  between  P.  vulgaris 
and  P.  Zopfii,  and  P.  Zenkeri,  and  differs  only  in  the  intensity, 
but  not  in  the  quality,  of  its  biochemical  reactions.  H.  B.  H. 

The  Juice  of  Beer  Yeast.  E.  Kayser  {Compt.  rend.,  1911,  152, 
1279—1280.  Compare  this  vol.,  ii,  421 ;  Lebedeff,  ibid.,  i,  248  ; 
ii,  519). — The  most  active  zymase  preparations  have  been  obtained  by 
allowing  beer  yeast  to  remain  for  thirty-five  to  forty  hours  at  25° 
before  macerating  with  water  according  to  Lebedeff's  process.  The 
ferment  prepared  in  this  way  is  activated  by  salts  of  manganese  in 
the  same  way  as  yeast  itself.  W.  0.  W. 

Fermentation  with  Yeast.  Hans  Euler  and  Gunnar  Lunde- 
QViST  {Zeitsch.  physiol.  Chem.,  1911,  72,  97 — 112). — The  yeast 
employed  was  poor  in  maltase ;  nevertheless,  it  fermented  maltose  as 
rapidly  as  dextrose.  The  fermentation  of  dextrose  was  greatly 
accelerated  by  neutralised  or  by  pure  monosodium  phosphate  ;  that  of 
mannose  was  not  affected.  Previous  treatment  of  yeasts  with  sugar, 
phosphate,  or  mixtures  of  the  two  substances  does  not  affect  their 
fermenting  power.  In  other  yeasts  where  such  treatment  has  an 
effect,  it  is  probably  not  the  zymase^  but  the  auxiliary  substances 
which  are  affected.  Those  yeasts  which  do  not  respond  to  previous 
treatment  with  phosphate  contain  a  high  percentage  of  phosphoric, 
acid.  W.  D.  H. 

Influence  of  Antiseptics  on  Yeast  Autolysis.  E.  Navassabt 
{Zeitsch.  physiol.  Chem.,  1911,  72, 151 — 157). — The  influence  of  various 
antiseptics  on  the  autolysis  of  yeast  was  investigated  on  the  lines  of 
Salkowski's  previous  work  on  liver  autolysis.  Certain  differences  are 
stated  in  detail  between  the  effect  of  various  antiseptics  in  the  two 
kinds  of  autolysis  and  in  the  enzymes  (nuclease,  proteolytic  enzyme^ 
etc.)  concerned.  W.  D.  H. 

The  Degradation  of  Nitrogenous  Substances  by  Yeast. 
Oswald  Schwarz  {Biochem.  Zeitsch.,  1911,  33,  30— 31).— The  evolution 
of  carbon  dioxide  when  glycogen,  starch,  alanine,  caseinogen,  etc., 
were  treated  with  yeast  took  place  in  the  presence  of  adrenaline.    The 
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latter,  however,  only  acted  when  added  in  the  form  of  the  tartrate, 
and  not  in  the  form  of  hydrochloride.  The  tartaric  acid  must 
therefore  be  regarded  as  the  source  of  the  fermentative  energy. 

S.  B.  S. 

Influence  of  Enzjones  on  the  Respiration  of  Plants.  S.  D. 
LwoFF  (Bull.  Acad.  Sci.  St.  Petershourg,  1911,  [vi],  655—678).— 
Unboiled  taka-diastase  exerts  a  marked  retarding  influence  on  alcoholic 
fermentation  by  hefanol  or  zymin,  but,  after  boiling,  the  enzyme 
stimulates  the  action  of  the  zymase.  On  the  respiration  of  the  higher 
plants,  either  living  or  dead  (Vicia  /aba,  wheat  seeds),  taka-diastase 
exerts  a  stimulating  action  ;  this  action  is  especially  marked  with  living 
objects  (Vicia /aba),  where  anaerobiosis,  according  to  Palladin,  initially 
takes  the  form  of  alcoholic  fermentation.  Thus,  it  seems  that  where 
alcoholic  fermentation  proceeds  alone  and  is  not  complicated  by  oxida- 
tion processes,  taka-diastase  exhibits  its  maximum  destructive  activity, 
whilst,  where  the  fermentation  is  only  the  initial  phase,  and  is  con- 
nected biologically  with  subsequent  oxidation  charges,  the  taka-diastase 
possesses  its  maximum  stimulating  action.  Merck's  diastase,  boiled 
or  unboiled,  produces  effects  opposite  to,  and  of  less  magnitude  than, 
those  of  taka-diastase. 

Emulsin,  which  produces  the  same  effects  in  the  boiled  as  in  the 
unboiled  condition,  exerts  a  marked  retarding  action  on  alcoholic 
fermentation  brought  about  by  hefanol,  and  so  proceeding  apart  from 
respiration.  On  the  respiration  occurring  in  dead  organisms,  and 
hence  under  abnormal  conditions,  emulsin  exhibits  a  stimulating 
influence ;  but  on  the  normal  respiration  of  living  higher  plants 
{Vicia  faba),  emulsin  has  no  action.  T.  H.  P. 

Variations  in  the  Amounts  of  Single  Phosphoric  Acid 
Compounds  in  Seeds  Depending  on  Conditions  of  Vegetation, 
.Mile.  S.  Lewoniewski  {Bull.  Acad.  Sci.  Cracow,  1911.  85 — 96). — The 
Wnounts  of  total  nitrogen,  protein  nitrogen,  total  phosphorus,  and 
phosphorus  as  lecithins,  phytin,  in  proteins,  and  in  inorganic  forms 
were  estimated  in  different  varieties  of  barley  grain  obtained  with 
different  manures.  The  results  show  that  the  variations  in  the 
•mounts  of  nitrogen  and  phosphorus  depend  chiefly  on  the  conditions 
of  growth.  The  amount  of  phosphoric  acid  in  the  same  variety  of 
barley  grown  in  different  places  varied  from  0'562  to  0"782%,  whilst 
two  different  varieties  grown  in  the  same  place  contained  respectively 
0-957  and  0-937%, 

The  amounts  of  phosphoric  acid  in  the  proteins  vary  only  slightly ; 
the  differences  in  total  phosphorus  are  due  mainly  to  variations 
in  inorganic  phosphorus  and  phytin.  With  deficient  phospbatic 
manure  the  phosphorus  is  chiefly  utilised  for  the  production  of 
nucleo-compounds  ;  production  of  phytin  and  accumulation  of  inorganic 
phosphorus  only  occur  when  the  plants  have  abundance  of  phospbatic 
j  manure.  The  relations  of  total  phosphorus  and  of  phosphorus  soluble 
m  1%  acetic  acetic  acid  to  total  nitrogen  vary  widely  ;  the  former 
varied  between  100:50  and  100:32,  and  the  latter  between  100:20 
and  100:6, 
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It  is  probable  that  the  estimation  of  phosphorus  soluble  in  1% 
acetic  acid  (inorganic  phosphorus  +  phytin)  will  afford  indications 
of  the  amount  of  available  phosphorus  in  the  soil  as  good  or  better 
than  those  obtained  by  estimating  the  relation  PgOjN  in  the  grain. 

N.  H.  J.  M. 

Origin  of  Carbon  Assimilated  by  Plants.  Louis  Cailletet 
{Compt.  rend.,  1911,  152,  1215 — 1217). — Experiments  on  plants,  such 
as  ferns,  which  flourish  in  the  absence  of  much  light  show  that  these 
organisms  obtain  the  carbon  requisite  for  development  principally 
from  the  organic  matter  of  the  soil,  and  to  a  much  smaller  extent 
from  carbon  dioxide  in  the  atmosphere.  W.  0.  W. 

Piieno»aena  of  Fermentation  are  Actions  of  Digestion. 
Study  of  Denitriflcation  in  the  Vegetable  Kingdom.  Pierre 
Maze  [Anor.  Inst.  Pasteur,  1911,  25,  369 — 391.  Compare  this  vol., 
ii,  518). — The  experiments,  previously  referred  to,  on  the  reduction  of 
nitrates  by  seedlings  and  on  the  assimilation  of  nitrites  by  plants  are 
described. 

Peas  and  maize  seeds  all  germinated  in  solutions  containing  0'5%  of 
sodium  nitrite,  and  most  of  them  in  presence  of  1%.  In  stronger 
solutions  peas  failed  to  germinate,  whilst  some  of  the  maize  seeds 
germinated  in  presence  of  2%  of  sodium  nitrite. 

Culture  experiments  in  which  maize  was  grown  in  presence  of 
0"05%  of  sodium  nitrite  and  the  usual  minerals,  gave  very  unsatis- 
factory results  until  the  roots  reached  the  calcareous  deposit  at  the 
bottom  of  the  bottles.  The  plants  then  recovered  and  grew  quite 
normally.  N.  H.  J.  M. 

Function  of  Hormones  in  Regulating  Metabolism.  Henry  E. 
Armstrong  and  E.  Frankland  Armstrong  {Annals  of  Botany,  1911, 
25,  507—519.  Compare  Abstr.,  1910,  ii,  883).— When  exposed  to 
the  action  of  hormones  the  leaf  of  Aucuba  japonica  becomes  a  rich 
chocolate-brown  black,  and  ultimately  black.  In  the  case  of  botji 
Aucuba  and  laurel  leaves  weak  solutions  of  mineral  acids,  sodium 
hydroxide  and  carbonate,  and  most  metallic  salts  were  without  action; 
those  substances  able  to  penetrate  the  leaf  membrane  were  mercuric 
chloride  (but  not  nitrate  or  sulphate),  cadmium  iodide  (but  not 
chloride),  sodium  and  potassium  fluorides ;  further,  iodine,  carbon 
dioxide,  hydrogen  sulphide,  and  ammonia.  Acids  of  the  acetic  series 
are  more  active  as  their  molecular  weight  increases  ;  the  same  applief 
to  the  corresponding  alcohols.  Lactic,  benzoic  and  salicylic  acidf 
penetrate  the  leaf.  Volatile  organic  vapours,  especially  toluene 
chloroform,  ether,  acetone,  piperidine,  etc.,  are  all  very  activi 
excitants. 

•  The  action  of  the  excitant  is  to  liberate  the  enzymes  of  the  cell,  thi 
amount  of  reducing  sugar  is  increased,  glucosides  are  hydrolysed,  an( 
oxydases  rendeied  active.  The  interpretation  of  the  action  of  hormone 
previously  jjiven  is  extended  to  the  explanation  of  a  variety  of  mani 
testations  in  vegetable  and  agricultural  chemistry  ;  it  is  supposed  tha 
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growth  will  be  stimulated  in  those  cases  where  hormones  are  present 
in  the  soil. 

The  physiological  significance  of  glucosides  is  discussed,  and  it  is 
suggested  that  the  compound  associated  with  the  dextrose  may  in 
some  cases  act  simply  as  a  hormone.  In  cases  where  a  cyanogenetic 
glucoside  disappears  as  the  seed  ripens,  as  in  Linum,  the  hydrogen 
cyanide  may  hasten  ripening.  Glucosides  in  seeds  may  furnish 
hormones  on  germination  which  stimulate  further  growth.  The 
explanation  is  extended  to  the  attack  of  plants  by  fungoid  growths 
which  secrete  hormones. 

The  primary  effect  of  the  hormone  is  to  condition  the  separation 
from  each  other  of  the  successive  layers  constituting  the  protoplasmic 
complex.  E.  F.  A. 

Formation  of  Nitrous  Acid  in  the  Living  Cell.  Pierre  Maze 
{Compt.  rend.,  1911,  162,  1624 — 1627). — The  property  shown  by  plant 
extracts  of  developing  substances  capable  of  liberating  iodine  from 
hydrogen  iodide  is  shared  by  certain  micro-organisms  which  have  been 
isolated  from  such  extracts.  Six  species,  including  sarcinse,  cocci, 
and  aerobic  and  anaerobic  bacilli  were  found  to  produce  nitrous  acid  in 
cultures  in  ordinary  media,  but  not  in  those  containing  reducing  sub- 
stances, such  as  milk.  The  reaction  is  not  due  to  autolysis,  or  to  the 
presence  of  a  peroxydase.  It  appears  to  take  place  more  rapidly  in 
well  aerated  cultures  than  in  those  deprived  of  air,  although  the  total 
amount  of  nitrous  acid  obtained  in  the  former  case  is  less,  owing  to 
further  oxidation.  W.  O.  W. 

Physiological  Importance  of  Manganese  and  Aluminium  in 
the  Vegetable  Cell.  Julius  Stoklasa  {Compt.  rend.,  1911,  152, 
1340 — 1342). — An  account  of  experiments  confirming  Bertrand's 
observations  on  the  beneficial  effect  of  manganese  on  plant  develop- 
ment. Nutrient  solutions  containing  1/1000  of  the  gram-atomic  weight 
of  manganese  or  aluminium  per  litre  increase  the  yield  of  the  plant, 
but  if  both  are  present  in  these  proportions,  a  toxic  effect  is  exerted. 
The  best  results  were  given  by  solutions  containing  half  the  above 
quantities.  W.  0.  W. 

Behaviour  of  Benzyl  Alcohol  in  Plants.  Giacomo  L.  Ciamician 
and  Giro  Ravenna  {Atti  R.  Accad.  Lincei,  1911,  [v],  20,  i,  392 — 394. 
Compare  Abstr.,  1909,  ii,  604). — When  maize  plants  are  watered 
with  a  solution  of  benzyl  alcohol,  mixed  with  dextrose  in  order  to 
render  the  introduction  of  the  alcohol  into  the  plant  more  active, 
part  of  the  alcohol  is  converted  into  a  glucoside-like  compound,  which 
has  not  been  obtained  crystalline,  but  is  possibly  identical  with 
Fischer's  benzylglucoside  (Abstr.,  1894,  i,  4).  T.  H.  P. 

The  Function  of  the  Plant  Catalases.  W.  Zaleski  and  Anna 
Rosenberg  {Biochem.  Zeitsch.,  1911,33,  1 — 15).— The  catalase  action 
under  varying  conditions  was  determined  by  measuring  the  increase  of 
pressure  in  a  closed  apparatus,  when  the  catalase  is  allowed  to  act  on 
3-  given  quantity  of  hydrogen  peroxide.     More  catalase  was  found  in 
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fresh  than  in  dried  plants.  Extraction  with  ether  and  acetone 
diminished  the  catalase  content  slightly,  extraction  with  ethyl 
alcohol  very  considerably,  and  with  methyl  alcohol  completely.  Acids 
and  acid  salts  inhibited  catalase  action,  either  partly  or  completely, 
whereas  alkalis  or  alkaline  salts  increased  the  action.  Various 
neutral  substances,  such  as  arbutin,  pyrogallol,  resorcinol,  and  aloin 
inhibited  the  action.  The  amount  of  catalase  during  various  stages  of 
germination  was  also  determined ;  in  the  case  of  wheat  embryos  the 
amount  increased  to  a  maximum  and  then  diminished.  The  exact 
determination  of  the  amount  is  difficult,  owing  to  the  presence  in  the 
seeds  of  substances  which  act  deleteriously  on  the  catalase.  There 
appears  to  be  some  connexion  between  the  catalase  content  and  the 
respiratory  energy,  as  determined  by  estimating  the  catalase  content  in 
different  plants  by  the  above-mentioned  method,  and  the  amount  of 
carbon  dioxide  evolved  per  unit  of  weight  of  plant  per  hour.  The 
majority  of  experiments  carried  out  up  to  the  present  indicate  that  the 
catalase  plays  some  part  in  the  oxidation  processes  of  the  cell. 

S.  B.  S. 

Pentosans   in   Lower    Fungi.     Aethur  W.  Dox  and  Eay  E. 

Neidig(/.  Biol.  Chem.,  1911,9,  267— 269).— Various  moulds  of  the 
Aspergillus  and  Penicillium  groups  were  grown  on  a  medium  consisting 
of  sucrose  and  inorganic  salts.  Pentosans  and  furfuraldehyde  (derived 
from  them)  were  subsequently  obtained  from  the  cultures.  The 
percentage  yield  of  pentosans  varied  from  0*86  to  1*1 7%.  It  there- 
fore appears  that  fungus  cells  have  the  power  of  constructing 
pentosans  out  of  hexoses  or  their  decomposition  products.  The 
nature  of  the  pentoses  yielded  by  the  pentosans  was  not  determined. 

W.  D.  H. 

Influence  of  Zinc  and  Manganese  on  the  Mineral  Composi- 
tion of  "Aspergillus  niger."  Gabriel  Bbrtrand  and  Maurice 
Javillier  {Compt.  rend.,  1911,  152,  1337 — 1340.  Compare  Abstr., 
1908,  ii,  124;  this  vol.,  ii,  222). — Manganese  accumulates  to  a 
gieater  extent  in  Aspergillus  niger  when  zinc  is  present  in  the  nutrient 
solution  than  when  it  is  absent.  Both  zinc  and  manganese  individually 
increase  the  total  ash  of  the  organism,  but  this  is  still  more  marked 
when  both  metals  are  present  together.  W.  O.  W. 

Belladonna  and  Henbane  Extracts.  P.  W.  Danckwortt 
{Arch.  Pharm.,  1911,  249,  247— 253).— The  yields  of  extract 
obtainable  by  different  methods  from  (1)  the  leaves,  (2)  the  whole 
subaerial  portion  of  belladonna  and  henbane  and  the  alkaloidal  content 
of  these  extracts  have  been  determined. 

As  regards  belladonna,  it  is  shown  that  leaves  yield  extracts 
poorer  in  alkaloid  than  those  from  the  whole  herb,  and  that  the  best 
yield  of  extract  from  either  source  is  obtained  by  extracting  the  dry 
material  with  alcohol,  without  removing  chlorophyll,  whilst  extracts 
richest  in  alkaloids  are  obtained  in  like  manner  from  the  dry  material, 
chlorophyll  being  removed  in  the  process  of  manufacture. 

Dry  henbane  leaves,  by  extraction  with  alcohol,  yield  about  the 
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pame  amount  of  extract  as  is  obtained  by  evaporation  of  the  expressed 
juice  of  the  fresh  green  herb,  but  the  former  extract  is  much  richer 
in  alkaloids  than  the  latter.  The  finished  extracts  should  contain 
15%  of  water.  T.  A.  H. 

Bfctimation  of  Pentosans  and  Methylpentosans  in  Cereals 
and  in  Wood  Fungi.  Migaku  Ishida  and  Bernhard  Tollens 
{J.  Landw.,  1911,  59,  59 — 67). — The  amounts  of  {A)  pentosans  and 
{B)  methylpentosans  of  (1)  maize,  (2)  wheat,  (3)  rye,  (4)  barley, 
(5)  oa's,  (6)  Polyporus  fomentarius,  (7)  P.  pinicola,  (8)  P.  hirsuius, 
(9)  P.  fulvus,  and  (10)  Daedalia  quercina,  were  found  to  be  as 
follows  (%  in  dry  matter)  : — 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

4-60 

6-93 

8-41 

9-04 

12-39 

2-58 

5-11 

4-62 

4-10 

3  05 

0-94 

1-72 

1-69 

1-96 

1-52 

1-74 

2-21 

2-08 

101 

1-17 

The  estimations  were  made  by  Ellett's  method,  a  special  reflux 
apparatus,  described  with  sketch,  being  employed  for  the  alcohol 
extraction.  The  separation  of  the  two  phloroglucides  is  not  absolute  ; 
the  error  is,  however,  only  small,  and  is  to  some  extent  diminished 
by  mutual  compensation.  N.  H.  J.  M. 

Cotton  Wax.  Edmund  Knecht  and  John  Allan  (/.  Soc.  Dyers, 
1911,  27,  142 — 146). — By  extraction  with  benzene,  Egyptian  cotton 
yielded  0*47%,  American  cotton  0'55%,  and  East  Indian  cotton  0-38%  of 
cotton-wax,  which  had  m.  p.  76°,  and  resembled  beeswax  in  appear- 
ance. About  70%  of  the  crude  wax  was  soluble  in  light  petroleum, 
and  this  portion  (cotton-wax  A),  as  obtained  from  "sliver"  made  from 
Egyptian  cotton,  had  ra.  p.  66 — 67°,  acid  number  44*1,  saponification 
number  84*3,  iodine  number  28*55,  and  was  partly  soluble  in  alcohol ; 
it  had  a  dull  yellow  colour,  and  resembled  beeswax  in  texture  and 
fracture.  On  saponification,  it  gave  glycerol  and  47  "5%  of  "  unsaponifi- 
able"  matter.  The  latter  contained  (1)  hydrocarbons,  possibly  a 
mixture  of  Og^Hg^  and  CggH^g  with  unsaturated  hydrocarbons ;  (2)  a 
phytosterol,  which  furnished  an  acetyl  derivative,  m.  p,  127*2°,  and 
(3)  colourless  aliphatic  alcohols.  The  soap  formed  from  fraction 
A  furnished  on  acidification  stearic,  palmitic,  and  cerotic  (?)  acids. 

The  portion  (cotton-wax  B)  of  the  crude  wax  insoluble  in  light 
petroleum  but  soluble  in  benzene  amounted  to  30%,  and  was  a  dark 
green,  granular,  plastic  mass,  which  had  m.  p.  68°,  acid  number  4*03,  and 
saponification  number  83*3.  On  saponification  this  portion  furnished 
(1)  a  black,  tarry  material,  soluble  in  hot  benzene;  (2)  unsaponifiable 
matter  composed  of  a  phytosterol  (acetyl  derivative,  m.  p.  122*4°), 
viscous  hydrocarbons,  and  a  brown  gummy  substance,  and  (3)  acids, 
including  melissic  acid  (?)  and  a  mixture  of  solid  and  liquid  fatty 
acids.  T.  A.  H. 

Constituents  of  Derris  Species.  Wilhelm  Lenz  {Arch.  Pharm.^ 
1911,  249,  298—305.  Compare  van  Sillevoldt,  Abstr.,  1900,  i,  109; 
Poy/er,  Abstr.,  1903,  ii,  323).— The  root  of  Derris  elliptica  from  New 
Guinea  does  not  contain  any  alkaloid.     It  furnished  the   following 
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percentages  of  extract  to  the  solvents  named  when  applied  in  the 
order  given:  light  petroleum,  2'1  ;  ether,  8*9;  alcohol,  6"8;  water, 
4*8.  The  first  of  these  consisted  mainly  of  fat,  and  the  second  of  fat 
with  a  crystalline  substance,  derrin.  The  alcoholic  extract  contained 
phlobaphens,  resin,  and  a  little  tannin. 

Derrin  is  best  extracted  from  the  roots  by  boiling  benzene.  It 
crystallises  from  alcohol  or  ether  in  small,  colourless  plates,  and  melts 
at  158°.  It  is  toxic  to  fish,  and  to  its  action  is  probably  due  the  use 
of  this  material  as  a  fish  poison. 

Derris  Stuhlmanni  bark  from  German  East  Africa  gave  the  follow- 
ing percentages  of  extract  to  the  solvents  named,  applied  in  the  order 
given  :  light  petroleum,  3  ;  ether,  5  ;  alcohol,  2  ;  water,  10*2.  The 
first  of  these  extracts  was  a  colourless,  semi-solid  fat,  and  the  second 
a  colourless,  wax-like  mass,  m.  p.  89 — 90°,  consisting  mainly  of  a 
wax  alcohol.  The  alcoholic  extract  contained  more  of  the  wax-like 
substance,  but  was  chiefly  resin.  The  aqueous  extract  was  chiefly  gum 
and  sugar.     No  alkaloid  was  present.  T.  A.  H. 

Constituents  of  Fagara  xanthoxyloides.  Hans  Priess  {Ber., 
Deut.  2)harm.  Ges.,  1911,  21,  227— 267).— The  fruit-rind  and  root-bark 
of  Fagara  xanthoxyloides,  Lam.  {Xanthoxylon  senegalense,  D.C.),  used 
in  native  medicine  in  the  Cameroons  have  been  examined  ;  the  first 
yields  a  volatile  oil  and  a  crystalline  lactone,  xanthotoxin,  which  is 
poisonous,  whilst  the  second  furnishes  a  crystalline  phytosterol,  fagarol 
(compare  Giacosa  and  Monari,  Abstr.,  1888,  167  ;  Giacosa  and  Soave, 
Abstr.,  1890,  918). 

The  seeds  of  F.  xanthoxyloides  contain  31*9%  of  fixed  oil  having 
a  pungent,  rancid  taste. 

The  rinds  of  the  fruit  gave  2  4%  of  bright  yellow,  volatile  oil,  which 
at  —  5°  deposited  from  3 — 4%  of  crystalline  matter,  and  after  removal 
of  this  had  D^^  09229,  [a]!,'  -  1-20°,  acid  number  2-19,  and  saponifica- 
tion number  60*7.  It  contained  methyl  nonyl  ketone,  and  an  ua 
identified  aldehyde  (possibly  decoic  aldehyde),  decoic  acid,  linalooi 
dipentene,  and  an  unidentified  sesquiterpene,  D"  0'9214,  [aj^  -1-4°1 
which  yields  a  crystalline  hydrochloride,  and  gives  a  greenish  color 
tion  with  acetic  anhydride  and  sulphuric  acid.  The  oil  on  saponifici 
tion  yields  acetic  acid  and  a  mixture  of  non-volatile,  fatty  acids ;  t 
linalooi  is  partly  present  as  linalyl  acetate. 

The  crystalline  substance,  xanthotoxin,  deposited  by  the  oil  was 
isolated  in  larger  quantity  along  with  resin  by  extracting  the  fruit 
rinds  freed  from  volatile  oil  with  alcohol.  It  crystallises  in  larget 
rhombic,  biaxial  needles,  has  the  formula  O-^^^O^,  m.  p.  145°,  caor. 
tains  one  methoxy-group,  yields  a  ?no«om/ro-d erivative,  m.  p.  230*', 
crystallising  in  yellow  needles,  a  dibi'omide,  m.  p.  164°  separating 
from  xylene  in  crystals,  and  behaves  as  a  lactone  with  alkalis 
This  substance  is  being  further  examined  by  Thorns,  who  regards] 
it  as  a  coumarin  derivative ;  it  resembles  picrotoxin  in  its  toxic  actioti 
on  fish. 

A  benzene  extract  of  the  root-bark  on  treatment  with  light  petro 
leum  deposited  fagarol,  OgoH^gOg,  m.  p.  127 — 128°,  crystallising  ir 
colourless    needles,    and   giving    the    reactions    of    phytosterol ;    it   h 
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probably  identical  with  an  unnamed  substance  isolated  by  Giacosa 
and  Monari  from  the  same  source  {loc.  cit.),  and  by  Eberhardt  from 
Fagara  Carolina. 

The  paper  concludes  with  an  account  of  the  pharmacognoscy  of 
Fagara  and  Xanthoxylon  species,  and  gives  a  tabular  statement  of 
the  constituents  of  these  so  far  as  they  are  known.  T.  A.  H. 

Diastases  of  the  Latex  of  the  Japanese  Mulberry  Tree 
(Broussonetia  papyrifera).  C.  Gerber  {Compt.  rend.,  1911,  152, 
1611 — 1614). — The  sap  of  the  Japanese  mulberry  tree  contains  three 
very  active  enzymes  which  are  probably  concerned  in  converting 
reserve  materifils  of  the  organism  into  a  form  suitable  for  assimilation. 
Their  activity  is  most  marked  at  the  commencement  of  inflorescence, 
after  which  it  slowly  dimioisbes  until  the  leaves  are  fully  developed, 
when  it  falls  more  rapidly.  The  enzymes  are  lypolytic,  amylolytic, 
and  proteolytic  respectively.  The  last  named  is  remarkably  stable 
towards  heat,  and  in  experiments  on  milk  had  an  optimum  tempera- 
ture at  75° ;  moreover,  metallic  salts  which  are  toxic  to  similar 
fefments  have  little  influence  on  this  one,  whilst  other  salts,  normally 
retarding  or  indifferent,  may  even  act  as  activating  agents. 

W.  0.  w. 

Investigation  of  the  "Urucuri"  Fruit.  I.  Fritz  Frank  and 
Gnadinger  {Gummi  Zeit.,  1910,  24,  1328— 1329).— The  kernels  of 
"  urucuri "  fruit  obtained  from  the  palm  Attalea  excel sa  when 
extracted  with  chloroform  yielded  a  fat  which  on  saponification 
furnished  a  small  quantity  of  butyric  acid,  large  amounts  of  decoic, 
octoic,  and  hexoic  acids  with  traces  of  lauric  and  myristic  acids  ;  an 
alkaloid,  forming  glistening,  pearly  leaflets  decomposing  at  287° 
without  fusion,  and  a  ketone  (probably  of  the  terpene  series),  to  which 
the  characteristic  odour  of  the  kernel  is  due,  were  also  isolated. 

The  woody  portion  of  the  fruit,  on  dry  distillation,  yielded  a  tar, 
which  on  fractionation  furnished  ccerulignol,  a  phenolic  methyl  ether, 
CgHjgOg,  b.  p.  240 — 241°,  and  creosol,  b.  {>.  220°  ;  a  brown  oil  consisting 
principally  of  methylpyrogallol  dimethyl  ether  was  also  obtained. 

The  more  volatile  products  of  distillation  yielded  formaldehyde, 
acetone,  xanthogallol,  a  compound,  C^gH^OgBrj^,  m.  p.  122°  (obtained 
by  treating  the  steam  distillate  with  bromine  water),  catechol, 
pyrogallol  dimethyl  ether  (m.  p.  52°),  with  formic,  acetic  and  propionic 
acids.  Attention  is  drawn  to  the  similarity  of  composition  to  beech 
wood  tar.  F.  M.  G.  M. 

A  Colloidal  Copper  Soap  as  an  Anticryptogamic  Paste. 
V.  Vermorel  and  E.  Dantony  (Compt.  rend.,  1911,  152,  1263—1265). 
— Copper  is  more  effective  as  a  fungicide  when  applied  in  the  form  of 
a  colloidal  solution  than  in  the  state  of  a  powder  as  usually  employed. 
Such  a  solution  is  prepared  by  adding  a  1%  solution  of  copper  sulphate 
to  an  equal  volume  of  a  4%  soap  solution  free  from  alkali.  The 
presence  of  much  sodium  stearate  is  a  disadvantage.  Addition  of  a 
stable  colloid  of  the  same  electrical  sign,  such  as  gelatin,  renders  the 
solution  more  stable  towards  the  action  of  electrolytes.      W.  O.  W. 
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Manurial  Experiments  with  Sugar  Beet.  J.  Graftiau 
{Bied.  Zentr.,  1911,  40,  300—302  ;  from  Ann.  Gemhloux,  1910,  65).— 
Experiments  are  described  in  which  sugar-beet  grown  on  plots, 
2  X  1'25  m.,  was  manured  with  sodium  nitrate,  ammonium  sulphate 
(both  alone  and  with  lime),  and  cyanamide  respectively.  The 
greatest  yield  of  roots  (7'41  kilos.)  was  obtained  with  sodium  nitrate, 
and  the  lowest  yield  (5"67  kilos.)  with  cyanamide.  The  yield  of  leaf 
and  heads  was  also  greatest  with  sodium  nitrate  (7"28  kilos.),  and  was 
lowest  on  the  plot  which  received  ammonium  sulphate  and  lime. 
The  latter  plot,  however,  produced  roots  with  the  highest  percentage 
of  sugar  (15"1)  and  the  highest  amount  of  sugar  (108  "42  grams). 
The  results  as  regards  sugar  were  very  similar  with  sodium  nitrate 
and  with  ammonium  sulphate,  whilst  with  cyanamide  the  percentage 
and  yield  of  sugar  were  only  14-1  and  79*95  grams  respectively. 

N.  H.  J.  M. 

Manganese  in  Wine.  Okeste  Peandi  and  Angelo  Civetta 
{Staz.  sper.  agrar.  ital.,  1911,  44,  66 — 83). — All  the  wines  examined 
(twenty -four)  were  found  to  contain  manganese  (Mn  =  0-53-  1*65  per 
million),  the  average  amount  being  0-82  per  million.  Usually  the 
wines  of  better  quality  contain  the  highest  amounts  of  manganese. 

N.  H.  J.  M. 

A  New  Treatment  of  Wine,  Philippe  Malvezin  (Bull.  Assoc. 
Chim.  Sucr.  Dist.,  1911,  28,  770—774). — When  wine  is  left  in  an 
atmosphere  of  nitrogen,  clarification  rapidly  takes  place,  and  the 
wine  takes  on  the  clear  limpid  appearance  associated  with  age.  The 
author  shows  that,  in  absence  of  oxygen,  the  fermentation  and  other 
changes  going  on  all  come  to  an  end,  the  organisms  die,  and  rapidly 
settle  to  the  bottom.  It  seems  probable  that  this  is  the  change 
normally  taking  place,  the  oxygen  of  the  air  being  gradually  absorbed, 
leaving  only  nitrogen  ;  by  this  artificial  means,  however,  the  normal 
process  can  be  much  hastened.  As  nitrogen  can  be  obtained 
commercially,  the  treatment  is  quite  practicable  on  a  large  scale.- 

E.  J.  K 

Presence  of  Oxalic  Acid  in  Certain  Wines.  L.  Monnier 
{Ann.  Chim.  anal.,  1911,  16,  168 — 169). — The  author  calls  attention 
to  the  presence  of  oxalic  acid  (also  crystals  of  potassium  and  calcium 
oxalates)  in  a  wine  from  a  locality  in  the  east  of  Prance.  The  reason 
of  its  occurrence  seems  somewhat  doubtful.  L.  de  K. 

The  Greasiness  ("  Graisse  ")  of  Ciders.  E.  Kayser  {Compt. 
rend.,  1911,  152,  1422 — 1424). — The  disease  affecting  ciders  is  due  to 
an  anaerobic  bacillus  which  is  capable  of  fermenting  sucrose  with 
production  of  carbon  dioxide,  alcohol,  lactic  and  acetic  acids,  mannitol, 
and  Isevulose.  W.  0.  W. 

Effect  of  Lime  and  Humus  on  the  Mechanical  and  Physical 
Properties  of  Clay,  Loam,  and  Sandy  Soils.  Will  Thaeb 
{Gekront.  Preisschr.  Univ.  Goitingen,  1910,  145  pp.). — A  study  of  five 
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different  soils  showed  that  the  calcium  extracted  by  4*26%  hydrochloric 
acid  is  in  combination  with  carbonic  acid  and  colloidal  acids,  and,  in 
humous  sand,  also  in  combination  with  strong  mineral  acids.  The 
amount  of  colloidal  calcium  compounds  is  calculated  from  the  difference 
in  the  amounts  of  lime  as  indicated  by  the  amount  of  acid  used  and  by 
the  estimation  of  carbon  dioxide. 

Addition  of  lime  to  soils  results  in  the  precipitation  of  the  colloids, 
and  in  increasing  the  permeability  and  water-holding  power  of  the 
soil.  In  the  case  of  humus  soils,  addition  of  lime  is  especially 
favourable  to  the  activity  of  bacteria  (nitrogen-fixing  and  nitrifying 
organisms) ;  decomposition  of  the  humus  may  become  so  rapid  as  to 
impoverish  the  soil. 

The  methods  employed  in  investigating  the  soluble  soil-colloids  consist 
in  extracting  the  soils  with  water,  precipitating  with  alcohol,  dialysis, 
and  filtration.  Partial  analyses  of  the  original  extracts  and  of  the 
alcohol  precipitates,  etc.,  were  made.  N.  H.  J.  M. 

Amount  of  Manganese  in  Some  Italian  Soils.  A.  Contino 
(Staz.  sper.  agrar.  itcd.,  1911,  44,  51 — 55.  Compare  Leclerc,  Cotnpt. 
rend.,  1871,  75,  1209). — Analyses  of  twenty-three  soils  of  various 
kinds  (sandy,  volcanic,  clay,  and  calcareous  soils)  showed  that 
manganese  was  always  present.  One  soil  (calcareous  clay)  contained 
only  a  trace,  whilst  the  amounts  of  minganese  in  the  others  varied 
from  0-03  to  0-48%  (as  Mn304).     The  average  amount  was  0*17%. 

N.  H.  J.  M. 

Fixation  of  Phosphoric  Acid  by  Organic  Matter  of  the 
Soil.  AuGusTE  Petit  (Compt.  rend.,  1911,  152,  1317—1319).— 
Phosphoric  acid  or  soluble  phosphates  are  fixed  by  the  inorganic 
constituents  of  soil  and  not  by  the  organic  substances.  When  the 
latter  are  isolated,  they  are  found  to  be  incapable  of  removing 
phosphates  from  solution.  An  ordinary  garden  soil  fixes  much  more 
phosphoric  acid  than  a  surface  soil  rich  in  humus,  taken  from  a  forest. 

W.  0.  W. 

Ammonia  and  Nitrate  Formation  in  Soils.  Jacob  G.  Lipman, 
Percy  E.  Brown,  and  Irving  L.  Owen  {Centr.  Bakt.  Par.,  1911,  30, 
156—181.  Compare  Abstr.,  1910,  ii,  435).— The  production  of 
ammonia  from  dried  blood  in  a  heavy  loam  with  which  various 
amounts  of  sand  were  mixed  decreased  as  the  amount  of  sand 
increased ;  with  large  amounts  of  sand  a  good  deal  of  ammonia 
escapes  in  the  free  state. 

In  mixtures  of  loam  and  sand  (70  :  30),  considerable  amounts  of 
ammonia  were  produced  when  only  8%  of  water  was  present;  the 
maximum  amount  of  ammonia  was  with  16%  of  water.  Ammonia 
production  was  increased  by  addition  of  0-05%  of  calcium  carbonate, 
and  still  more  by  larger  amounts  up  to  0-3%.  With  05%  there  was  a 
fall  in  the  amount  of  ammonia.  With  calcium  carbonate  obtained  as 
a  by-product  in  a  borax  factory,  the  amount  of  ammonia  produced  was 
somewhat  less,  owing  probably  to  the  boron  present.  The  same 
calcium  carbonate  (containing  6203  =  2%)  was  found  to  be  injurious  to 
barley  and  vetches. 


ii.    650  ABSTRACTS   OF   CHEMICAL   PAPERS. 

Mono-  and  di-calcium  phosphates  were  found  to  have  about  the  same 
effect  in  increasing  ammonia  production  from  dried  blood  added  to 
soil.     Tricalcium  phosphate  was  without  effect.  N.  H.  J.  M. 

Field  Trials  with  Nitrogenous  Manures  from  the  Atmo- 
sphere. James  Hendrick  (/.  Soc.  Chem.  Ind.,  1911,  30,  522 — 524). 
— The  results  of  field  experiments  showed  that  calcium  nitrate  and 
calcium  cyanamide  are  quite  comparable  with  sodium  nitrate  and 
ammonium  sulphate  in  their  effects  on  grain  crops.  On  the  whole, 
calcium  nitrate  gave  the  best  results,  probably  owing  to  the  soils  being 
deficient  in  lime. 

When  calcium  cyanamide  is  stored,  the  percentage  of  nitrogen 
diminishes.  This  is  chiefly  due  to  the  increase  in  weight  which  the 
manure  undergoes  ;  thei-e  is,  however,  a  slight  loss  of  nitrogen  as  well. 
When  the  manure  is  mixed  with  superphosphate,  the  phosphate  is,  to 
a  great  extent,  rendered  insoluble ;  the  reaction  is  accompanied  by  a 
considerable  rise  in  temperature,  but  no  loss  of  nitrogen  was 
detected. 

Calcium  cyanamide  may  be  mixed  with  basic  slag,  bone  meal, 
steamed  bone  flour,  and  potassium  manures  without  loss  in  manurial 
value.  N.  H.  J.  M. 

Manurial  Value  of  Calcium  Nitrate  and  Calcium  Cyanamide 
as  Compared  with  Sodium  Nitrate  and  Ammonium  Sulphate. 
Paul  Baessleb  {Bied.  Zentr.,  1911,  40,  302 — 304;  from  Jahresb. 
Versuchsstat.  Koslin,  1909,  23). — Field  experiments  in  which  winter 
rye  was  grown  in  slightly  peaty,  loamy  sand  without  manure  and 
with  the  four  nitrogenous  manures.  Phosphoric  acid  was  applied  in 
the  forms  of  superphosphate  and  basic  slag  respectively,  and  all  the 
plots  received  potassium  salts. 

Similar  experiments  were  made  with  winter  wheat  (on  heavy  loam), 
barley  (on  a  loam  soil),  oats,  and  carrots. 

Sodium  nitrate  produced  the  highest  yields  in  every  case  except  oats, 
with  which  calcium  cyanamide  (33'8  kilos,  of  nitrogen  per  hectare)  gave 
a  somewhat  better  result.  On  the  whole,  calcium  nitrate  gave  the  next 
best  results  after  sodium  nitrate.  With  calcium  cyanamide  the 
manurial  effect  was  very  variable  (40  to  103,  as  compared  with 
sodium  nitrate  =  100).     Ammonium  sulphate  varied  from  74  to  99%. 

N.  H.  J.  M. 
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The  Simplest  Arrangement  for  Reading  Burettes.  Julius 
F.  Sacheb  {Chem.  Zeit.,  1911,  35,  622—623.  Compare  this  vol.,  ii, 
432). — The  author  has  used,  for  some  years,  an  arrangement  similar 
to  that  described  by  Goetze  (this  vol.,  ii,  531).  A  hair  is  fastened 
round  a  test-tube  which  will  just  slide  over  the  burette,  and  the  closed 
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end  of  which  has  been  cut  off.     The  position  of  the  meniscus  is  read 

by  means  of  the  hair. 

The  simplest  method  of  all  is  to  put  a  small  mirror  at  the  back  of 

e  burette  and  make  the  reading  when  the  meniscus  coincides  with 

its  mirror  image.     Greater  accuracy  still  can  be  obtained  by  making 

a  horizontal  mark  with  a  diamond  on  the  mirror ;  the  reading  is  then 

,ken  when  the  lower  edge  of  the  meniscus,  the  mark  on  the   mirror, 

its  mirror  image  are  in  a  line.  T.  S.  P. 

A  Re-flU  Burette.  Richard  von  der  Heide  {Chem.  Zait.,  1911, 
35,  568). — At  the  top  of  the  burette  is  a  two-way  stopcock,  the  one 
way  connecting  with  a  soJa-lime  tube,  and  the  other  with  a  pear- 
shaped  stoppered  vessel  fused  on  to  the  stopcock.  The  stock  of 
standard  solution  is  kept  in  the  stoppered  vessel,  and  may  be  run  into 
the  burette  as  required.  The  calibration  of  the  burette  commences  at 
the  two-way  stopcock.  T.  S.  P. 

^^Hlmproved    Rapid   Condenser  and    Extraction    Apparatus. 

l^lncHARD  VON  DER  Heide  {Chem.  Zeit.,  1911,  35,  531).  A  double 
surface  condenser  is  fitted  into  the  Soxhlet  apparatus  by 
a  ground-glass  joint.  In  the  top  of  the  Soxhlet  is  a 
glass  partition  (annexed  diagram),  so  arranged  that 
the  liquid  used  in  the  extraction  drops  from  the  condenser  and 
is  collected  in  the  gutter  of  the  partition,  to  overflow  finally 
through  a  central  hole  into  the  Soxhlet. 

If  it  is  desired  to  collect  the  liquid  coming  from  the  condenser,  it  is 
usually  necessary  to  go  to  some  trouble  in  altering  the  position  of  the 
condenser.  To  obviate  this,  the  ground-glass  joint  of  the  condenser  is 
fitted  with  a  hole  which  can  be  brought  into  direct  connexion  with  a 
side-tube  fused  on  to  the  top  of  the  Soxhlet  apparatus.  When  this 
connexion  is  made,  the  condensed  liquid  runs  through  the  side-tube 
into  a  receiver  instead  of  overflowing  through  the  central  hole  in  the 
partition. 

The  flask  containing  the  extracting  liquid  is  heated  by  means  of  an 
electric  lamp.  T.  S.  P. 

Sedimentation  Tuoe  for  Microscopic  Analysis.  Emil  Schwabe 
{Chem.  Zeit.,  1911,  35,  577). — A  thin  glass  tube  is  drawn  out  to 
a  capillary  at  one  end  and  sealed.  The  liquid  containing  the 
precipitate  in  suspension  is  put  into  the  tube,  and  the  precipitate 
allowed  to  settle  into  the  capillary.  The  top  of  the  tube  is  then 
closed  with  the  finger,  the  tip  of  the  capillary  broken  off,  and  the  tube 
then  used  as  a  dropping  pipette.  With  precipitates  of  varying 
densities,  a  rough  quantitative  separation  can  be  carried  out. 

T.  S.  P. 

Burette  for  the  Volumetric  Estimation  of  Gaseous  Mixtures, 
Especially  of  Furnace  Gases.  A.  Gawalowski  (Zeitsch.  anal. 
Chem.,  1911,  50,  435 — 439). — A  portable  burette  is  described  for  use 
in  gas  analysis.  It  is  somewhat  similar  in  shape  to  the  Lunge  gas 
burette,  but  with  the  following  alterations.  The  cup  at  the  top 
of  the  burette  is  replaced  by  a  stoppered  U-tube,  by  means  of  which 
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the  various  absorbents  can  be  introduced  into  the  burette.  The 
stopper  of  the  burette  is  so  bored  that  the  two  limbs  of  the 
U-tube  can  be  connected  with  each  other,  or  each  limb  separately  with 
the  burette,  or  the  burette  with  the  gas  leservoir  containing  the  gas  to 
be  analysed.  The  burette  has  no  tap  at  the  bottom,  but  is  cut 
off  flush  at  the  zero  mark,  the  gas  being  confined  in  the  burette 
by  immersion  in  a  cylinder  containing  brine.  T.  S.  P. 

Exact  Gas  Analysis.  Arthur  Wilhelmi  {Zeitsch.  angew.  Chem., 
1911,  24,  870 — 874). — The  author  discusses  the  various  methods  for 
determining  the  constituents  of  a  gaseous  mixture,  and  also  the  errors 
which  occur  in  the  ordinary  methods  of  taking  samples.  For  the 
latter  purpose  it  is  recommended  that  a  vacuum  pipette  be  used,  blank 
experiments  being  made  to  determine  the  amount  of  residual  air  in 
the  exhausted  pipette,  so  that  an  appropriate  correction  can  be  applied. 

A  full  description  is  given  of  a  new  universal  gas  analysis 
apparatus,  which  is  so  arranged  that  the  absorption  and  explosion 
pipettes,  etc.,  are  conveniently  arranged  round  a  burette,  fitted  with  a 
specially-designed  central  tap  by  means  of  which  rapid  connexion  can 
be  made  between  the  various  parts.  T.  S.  P. 

Estimation  of  Chlorides,  Chlorates,  and  Perchlorates  in 
a  Mixture  of  their  Salts.  Marqueyrol  {Ann.  Chim.  anal.,  1911, 
16,  167 — 168). — Chlorine  present  as  chloride  is  estimated  as  usual. 
The  total  chlorine  is  estimated  by  fusing  a  portion  of  the  salts  with  ten 
times  the  weight  of  a  mixture  of  equal  parts  of  sodium  carbonate  and 
potassium  nitrate  ;  thus  converting  the  chlorate  and  perchloi-ate  into 
chlorides. 

For  the  estimation  of  the  perchlorate  alone,  advantage  is  taken  of 
the  fact  that  both  chloride  and  chlor-ate  are  converted  into  nitrate  by 
evaporating  twice  with  nitric  acid  (D  1  36)  on  the  water-bath.  The 
perchlorate  remains  unaffected,  and  is  then  converted  as  before  into 
chloride  by  fusion.     The  chlorine  as  chlorate  is  obtained  by  difference. 

L.  DE  K. 

Characteristic  Reaction  of  Bromine.  Georges  DenigI:s  {Bull. 
Soc.  chim.,  1911,  [iv],  9,  542 — 544). — The  author  has  shown  that 
Malaquin's  test  for  strychnine  (Abstr.,  1910,  ii,  165)  depends  on  the 
formation  of  a  red  or  reddish-purple  coloration  when  oxidising  agents 
are  added  to  the  reduction  pi-oducts  of  strychnine  (this  vol.,  ii,  655,  ( 
672).  He  proposes  to  use  a  reduced  strychnine  solution  as  a 
reagent  for  bromine  by  means  of  the  characteristic  reddish-purple 
coloration  which  this  halogen  gives  with  reduced  strychnine.  The 
absorption  spectrum  of  the  colour  given  by  bromine  shows  a  band  in 
the  yellow,  the  more  intense  zone  of  which  is  in  the  neighbourhood  of 
A,  =  550.  The  red  colours  given  by  other  oxidising  agents,  including 
chlorine,  are  characterised  by  two  absorption  bands  in  the  green,  the 
more  intense  having  A.  =  510  and  the  weaker  X  =  495. 

Reduced  brucine  gives  an  olive-green  coloration  with  oxidising 
agents.  T.  A.  H. 
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Extraction  of  Bromine  and  Iodine  from  Aqueous  Solutions 
by  means  of  Chloroform  or  Carbon  Bisulphide.  A.  Labat 
{Bull.  Soc.  chim.,  1911,  [iv],  9,  503 — 506). — Of  the  reagents  employed 
iu  analysis  for  the  liberation  of  iodine  and  bromine  simultaneously 
from  halogen  salts  of  alkalis  in  aqueous  solution,  chlorine  is  objection- 
ble,  since  it  obscures  the  presence  of  iodine,  and  sodium  nitrite  is 

ly  useful  for  iodine.     Bromides   and   iodides   may   occur   in   such 

oportions  in  a  solution  that  one  or  both  may  be  undiscoverable  by 

e  use  of  such  reagents. 

When  bromine  water  is  added  to  an  aqueous  solution  of  iodine  a 
colourless  or  pale  yellow  solution  is  produced  when  the  quantities  of 
the  two  halogens  present  correspond  to  those  required  for  the  com- 
pound IBrg,  and  this  solution  does  not  colour  chloroform  or  carbon 
disulphide  if  either  of  these  liquids  is  shaken  with  it.  The  detection 
of  iodine  in  presence  of  bromine  under  these  conditions  is  not 
facilitated  by  shaking  the  separated  organic  liquid  with  sodium 
hydrogen  carbonate  except  by  the  method  prescribed  by  Bourcet 
{These,  Paris,  1908),  who  used  sodium  nitrite  and  sulphuric  acid  for 
the  liberation  of  the  two  halogens.  In  using  sodium  nitrite  no  action 
takes  place  with  bromides  unless  sufficient  sulphuric  acid  is  present. 
Then  nitrosyl  bromide  is  formed,  which  colours  carbon  disulphide  or 
chloroform  brown.  Nitrosyl  bromide  is  destroyed 
by  water  or  a  solution  of  sodium  hydrogen  carbonate, 
and  consequently  on  shaking  the  coloured  organic 
liquid  with  either  of  these,  the  brown  colour  dis- 
appears and  that  of  iodine  becomes  apparent  if 
the  latter  is  present.  T.  A.  H. 

Estimation  of  Total  Respiratory  Exchange 
in  Man.  0.  Gordon  Douglas  (Proc.  physiol.  Soc, 
1911,  xvii — xviii  j  J.  Physiol.,  42) — A  light  and 
portable  apparatus  is  described,  which  can  be  carried 
on  the  back,  and  so  expired  air  can  be  collected 
during  exercise.  W.  D.  H. 

Apparatus  for  the  Estimation  of  Sulphur 
[in  Iron  or  Steel].  D.  Wennmann  {Chem.  Zeit., 
1911,  35,  596). — The  apparatus  dispenses  with  the 
use  of  rubber  connexions  and  washbottle,  and  the 
absorption  vessel  also  serves  the  purpose  of  a  cool- 
ing arrangement.  When  the  flask  is  removed,  the 
upper  part  of  the  apparatus  remains  in  its  place. 

Five  grams  of  iron  or  steel  borings  are  placed 
in  the  flask,  the  absorption  vessel  is  filled  with 
60  c.c.  of  potassium  hydroxide  solution  (100  grams 
per  litre),  and  100  c.c.  of  dilute  hydrochloric  acid 
(1:1)  are  introduced  through  the  separating  funnel, 
the  tap  of  which  is  then  again  closed.  The  ascending  hydrogen  sul- 
phide fumes  are  cooled  in  the  bulbs,  pass  through  the  side  bulb- tube, 
and  then  get  absorbed  in  the  alkali.  Heat  is  applied  until  evolution 
of   gas  ceases  and  the  absorption  vessel  becomes  hot ;  in  the  case  of 
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steel,  however,  it  is  best  to  wait  until  it  is  completely  dissolved. 
Finally,  the  tap  of  the  separating  funnel  is  turned  on,  and  the  alkaline 
liquid  drawn  off  through  the  lower  tap  into  a  flask.  The  left  side  bulb 
prevents  regurgitation  of  the  liquid. 

The  alkaline  solution  is  acidified  with  50  c.c.  of  dilute  sulphuric 
acid  (1  : 3),  and  to  the  liquid  is  added  1  c.c.  of  starch  solution  (800  c.c. 
of  water  +  10  grams  of  starch  +  200  c.c.  of  the  above  potassium 
hydroxide  solution),  and  the  hydrogen  sulphide  is  then  titrated  with 
iodine  solution  (3'91  grams  of  iodine,  20  grams  of  potassium  iodide  + 
1000  c.c.  of  water) ;  1  c.c.  =  0-05%  of  sulphur.  L.  de  K. 

Estimation  of  Sulphur  in  Steel  and  Iron.  Emile  Jaboulay 
{Rev.  gen.  chim.  pure  appl.,  1910,  12,  190 — 192).— The  author  con- 
firms the  researches  of  Corleis,  Wolf,  and  Kinder,  who  have  shown  that 
in  this  estimation  the  metal  should  be  rapidly  attacked  with  con- 
centrated hydrochloric  acid  (D  1'19),  ai^dthat  the  evolution  of  sulphur 
compounds  is  largely  due  to  the  employment  of  dilute  acid.  The 
paper  contains  a  sketch  of  apparatus,  with  detailed  description  of  the 
author's  procedure,  in  which  the  hydrogen  sulphide  evolved  is  absorbed 
in  a  solution  of  zinc  acetate  and  titrated  directly  with  iodine  and  thio- 
sulphate.  F.  M.  G.  M. 

The  Estimation  of  Sulphides  in  Alkali  Cyanide.  Edmund 
C.  RossiTER  {J.  Soc.  Chem.  Ind.,  1911,  30,  583— 588).— The  author 
has  examined  the  three  methods  in  use  for  the  estimation  of  sulphides 
in  alkali  cyanide,  namely,  those  of  Ewan  (Abstr.,  1909,  ii,  263), 
Williams  {J.  Chem.  Metall.  Soc.  S.  Africa,  1905,  6,  170),  and  the 
mercury  method  as  used  by  the  British  Cyanides  Co.  The  last 
method  consists  essentially  in  precipitating  the  sulphide  with  mercuric 
chloride  solution  and  collecting  and  weighing  the  precipitate  obtained, 
but  it  is  now  shown  that  it  cannot  be  depended  on  for  a  greater 
degree  of  accuracy  than  0*005%  of  sodium  sulphide. 

Williams'  method  may  be  trusted  to  within  0-0025%  of  sodium 
sulphide  when  care  is  taken  to  insure  the  formation  of  the  lead 
sulphide  in  a  colloidal  form.  Ewan's  method  is  equally  accurate 
when  the  "  personal  error  "  of  the  operator  has  been  determined,  but 
both  these  methods  are  influenced  too  much  by  external  circumstances, 
such  as  the  light  in  the  laboratory,  individuality  of  the  operator,  etc., 
to  be  recommended  for  standard  use. 

The  author  recommends  the  following  "  powdered  lead  nitrate 
method,"  which  is  accurate  to  0*001%  of  the  sulphide  present.  The 
sample  of  cyanide  is  tested  by  the  Ewan  method,  and  from  the  result 
obtained  the  quantity  of  lead  nitrate  required  to  precipitate  the  sulphide 
in  100  grams  of  the  sample  is  calculated.  One  hundred  grams  of  the 
sample  are  then  treated  with  about  10%  more  powdered  lead  nitrate 
than  is  required  to  precipitate  the  sulphide  and  200  c.c.  of  air-free 
water,  the  mixture  being  stirred  and  gently  warmed  until  the  solution 
of  the  cyanide  is  complete.  A  small  quantity  of  the  solution  is 
filtered,  and  tested  to  prove  the  presence  of  excess  of  lead  nitrate ;  w 
not  present  in  excess,  a  fresh  sample  of  cyanide  must  be  treated  with 
a  larger  quantity  of  lead  nitrate.     The  excess  is  then  estimated  by 
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adding  standard  sodium  sulphide  solution  until  a  small  sample  of  the 
iBolution,  after  filtration,  no  longer  shows  lead  on  testing  with  sodium 
Uulphide. 

If  the  cyanide  contains  only  0-015%  of  sodium  sulphide,  then 
150^ — 200  grams  are  taken  for  analysis.  The  lead  nitrate  used  is 
finely  powdered  and  dried  in  a  desiccator  over  sulphuric  acid ;  its 
purity  must  be  determined  before  use.  T,  S.  P. 

Nitrogen  Estimations  by  Kjeldahl's  Method.  A,  C. 
Andersen  {Chem.  Zentr.,  1911,  i,  1442;  from  Skand.  Arch.  Physiol, 
1911,  25,  96 — 104). — Potassium  sulphate  should  not  be  added  unless 
strictly  necessary,  as  in  the  case  of  derivatives  of  pyridine,  piperidine, 
lysine,  etc. ;  the  use  of  platinum  chloride  as  a  catalyst  should  be 
avoided,  as  it  causes  an  appreciable  loss  in  nitrogen.  The  estimation 
of  the  ammonia  by  formaldehyde  titration  instead  of  by  distillation 
cannot  be  recommended.  L.  db  K. 

Improvements  in  Kjeldahl's  Nitrogen  Apparatus.  Leo  von 
LiEBERMANN  {Chem.  Zeit.,  1911,  35,  549). — A  small  tube  provided 
with  a  stopcock  is  fused  into  the  lower  end  of  the  distillation  tube, 
and  serves  to  contain  a  dilute  solution  of  the  indicator  used  in 
titrating  the  ammonia.  Towards  the  end  of  the  distillation  a  few 
drops  are  allowed  to  flow  into  the  tube  to  test  whether  the  distillation 
is  completed.  E,  F.  A. 

Estimation  of  Nitric  Oxide.  L.  Moser  (Zeitsch.  anal.  Chem., 
1911,  50,  401— 433).— See  this  vol.,  ii,  598. 

Detection  of  Nitrates  and  Nitrites  in  Water  by  means  of 
Reduced  Strychnine.  Georges  Denig^is  (Bull.  Soc.  chim.,  1911, 
[iv],  9,  544 — 546). — This  is  a  further  application  of  a  solution  of  the 
reduction  products  of  strychnine,  which  as  already  indicated  gives 
reddish  colorations  with  oxidising  agents  (this  vol.,  ii,  652,  672). 
The  reagent  used  is  made  by  adding  5  grams  of  zinc  amalgam  to  a 
mixture  of  5  c.c.  of  hydrochloric  acid  (D  M8)  with  5  c.c.  of  a  1% 
solution  of  strychnine  sulphate.  This  mixture  is  boiled,  cooled,  and 
decanted.  With  10  c.c.  of  water  containing  O'OOOl  gram  of  nitrous 
acid  per  litre,  0-5  c.c.  of  the  reagent  gives  a  red  coloration.  A 
coloration  is  not  given  by  nitrates,  except  in  presence  of  sulphuric 
acid,  and  consequently  it  is  possible  to  estimate  the  nitrites  colori- 
metrically  first,  and  then  the  nitrates,  by  means  of  the  increase  in 
colour  after  addition  of  5  c.c.  of  sulphuric  acid,  comparison  being  made 
with  that  afforded  by  a  nitrite  solution  of  the  same  strength  in 
nitrites  as  the  water  under  examination.  It  is  advisable,  however, 
m  some  cases  to  eliminate  nitrites  before  testing  for  nitrates  by  this 
reagent,  and  this  may  be  done  by  adding  to  10  c.c.  of  the  water 
two  drops  of  ammonia  and  three  or  four  drops  of  acetic  acid,  and 
evaporating  to  dryness,  the  treatment  being  repeated  if  necessary. 

T.  A.  H. 
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Modification  of  the  Diphenylamine  Test  for  Nitrous  and 
Nitric  Acids.  W.  A.  Withers  and  B.  J.  Ray  {J.  Amer.  Chem.  Soc, 
1911,  33,  708 — 711). — Various  methods  of  preparing  the  diphenyl- 
amine reagent  and  of  applying  the  test  for  nitrites  and  nitrates  have 
been  described  previously.  A  study  of  these  has  led  to  a  modification 
of  the  test  which  has  proved  to  be  very  delicate. 

The  reagent  is  prepared  by  dissolving  0*7  gram  of  diphenylamine  in 
60  c.c.  of  concentrated  sulphuric  acid  and  28'8  c.c.  of  water  ;  after 
the  solution  has  been  well  cooled,  11'3  c.c.  of  hydrochloric  acid  (D  1"19) 
are  slowly  added. 

The  test  is  applied  as  follows :  One  c.c.  of  the  liquid  under 
examination  is  placed  in  a  test-tube,  one  drop  of  the  reagent  is  added, 
and  the  tube  is  shaken.  Concentrated  sulphuric  acid  (2  c.c.)  is 
poured  down  the  side  of  the  test-tube  so  as  to  form  a  layer  at  the 
bottom.  The  tube  is  now  shaken  gently  in  order  to  cause  a  slight 
admixture  of  the  two  liquids  at  the  plane  of  contact,  and  is  then 
heated  at  40°  for  fifteen  to  twenty  minutes.  By  this  means  one  part 
of  nitrous  nitrogen  can  be  detected  in  25  million,  or  one  part  of  nitric 
nitrogen  in  35  million.  By  heating  for  an  hour,  instead  of  fifteen  to 
twenty  minutes,  one  part  of  nitrous  nitrogen  can  be  found  in  32 
million,  or  one  part  of  nitric  nitrogen  in  44  million.  E.  G. 

The  Mechanism  of  the  Partial  Disappearance  of  Phosphorus 
in  the  Calcination  of  Organic  Matters,  and  a  Method  for 
Estimating  the  Ash  in  those  Substances.  Emile  Fleurent  and 
and  L.  Levi  {Ann.  Ghim.  anal.,  1911,  16,  125—132,  179—183  ;  Bull. 
Assoc,  chim.  Sucr.  Bist.,  1911,  28,  779 — 793). — The  loss  in  phosphorus 
during  the  burning  of  animal  and  vegetable  matters  is  due  to  the 
presence  of  fatty  matter,  also  to  the  action  of  carbon  and  silica  at  a 
high  temperature.  No  loss,  however,  occurs  when  operating  as  follows  : 
After  removing  the  fatty  matter  by  suitable  solvents,  the  mass  is  com- 
pletely charred  in  a  closed  crucible.  The  char  is  then  moistened  with 
water  containing  in  suspension  a  known  amount  of  calcium  hydroxide 
(about  004 — 0-15  gram  for  10  grams  of  sample),  and  the  whole  is 
evaporated  to  dryness.  The  mass  is  then  transferred  to  one  or  several 
platinum  boats,  and  heated  in  a  combufction  tube,  first  in  a  current 
of  carbon  dioxide,  and  then  in  a  slow  current  of  oxygen.  This  way  of 
working  also  prevents  loss  of  chlorine.  When  the  percentage  of  ash 
is  required,  allowance  must  be  made  for  the  calcium  oxide  introduced. 

L.  DE  K. 

Volumetric  Estimation  of  Phosphoric  Acid  Soluble  in  2% 
Citric  Acid  Solution.  L.  Wuyts  (Ann.  Chim.  anal.,  1911,  16, 
134—137). — Ten  c.c.  of  the  citric  acid  extract  (5  grams  of 
the  phosphate  plus  500  c.c.  of  2%  citric  acid)  are  mixed  with  a  few 
drops  of  hydrochloric  acid,  and  evaporated  to  dryness  in  a  small,  flat 
porcelain  dish.  The  residue  is  taken  up  with  3  or  4  drops  of  nitric 
acid  and  a  few  c.c.  of  water,  and  transferred  to  a  150  c.c.  beaker ; 
10  c.c.  of  nitric  acid  (D  1*4)  and  15  c.c.  of  saturated  ammonium  nitrate 
are  added,  and  the  solution  is  heated  to  boiling.  After  cooling  for 
two  or  three  minutes,  25  c.c.  of  molybdate  solution  are  added  (90  grams 


ANALYTICAL   CHEMISTRY.  U.   657 

of  ammonium  molybdate  and  a  few  drops  of  ammonium  in  1  litre). 
After  stirring  and  waiting  for  ten  minutes,  the  liquid  is  decanted 
through  a  filter,  and  the  free  acid  is  removed  by  washing  five  or  six 
times  with  cold  water.  The  precipitate  is  then  dissolved  in  a  slight 
excess  of  standard  potassium  hydroxide  (326 "5  c.c,  of  iV-potassium 
hydroxide  to  1  litre),  and,  after  adding  0'5  c.c.  of  1%  phenol- 
jphthalein  solution,  the  excess  of  alkali  is  titrated  with  standard 
Sulphuric  acid  (1  c.c.  =  1  c.c.  alkali);  1  c.c.  of  alkali  =  0'001  gram  of 
phosphoi-ic  oxide.  L.  de  K. 

Physical  Properties  of  Aqueous  Solutions  containing 
Lmmonia  and  Citric  Acid.  Robert  A.  Hall  and  James  M. 
Jell  (/.  Amer.  Chem.  Soc,  1911,  33,  711 — 718). — In  estimating  the 
♦'available"  phosphoric  acid  in  artificial  manures,  an  "exactly 
leutral "  solution  of  ammonium  citrate  is  employed.  The  pre- 
paration of  this  solution  is  rendered  very  difiicult,  owing  to  the  lack 
3f  sensitiveness  of  indicators.  A  study  has  therefore  been  made  of 
rgome  physical  properties  of  mixtures  of  ammonia  and  citric  acid  with 
a  view  to  applying  them  to  the  determination  of  the  end-point,  and  the 
results  are  now  given  of  measurements  of  conductivity  and  of  density 
of  solutions  containing  constant  amounts  of  citric  acid  and  varying 
amounts  of  ammonia.  The  curve  obtained  by  plotting  the  conductivities 
against  the  number  of  c.c.  of  ammonia  solution  shows  a  sharp  break 
at  a  certain  point  at  which  the  reagents  are  present  in  the  pro- 
portions required  to  form  triammonium  citrate.  This  indicates  the 
applicability  of  the  conductivity  method  for  determining  the  point  of 
neutrality.  It  is  also  shown  that  the  neutral  solution  of  triammonium 
citrate  has  the  maximum  density.  The  presence  of  an  excess  of 
ammonia  in  the  ammonium  citrate  solution  can  be  detected  by  shaking 
the  solution  with  chloroform,  which  dissolves  a  portion  of  the  excess  of 
the  base,  but  not  the  free  acid  or  salt.  E.  G. 

Detection  of  Boric  Acid  in  Preservatives.  Theodor  von 
Fellenberg  {Chem,  Zentr.,  1911,  i,  1248;  from  Mitt  Lehens  Mittel- 
unters.  Hyg.  1,  193 — 194). — One  gram  of  the  sample  is  dissolved  in 
2  c.c.  of  hot  water,  and  1 — 2  c.c.  of  strong  hydrochloric  acid  are  added. 
On  cooling,  boric  acid  and  alkali  chloride  are  deposited  ;  if  necessary, 
a  little  brine  is  added.  After  pouring  off  the  supernatant  liquid,  the 
saline  mass  is  boiled  with  4 — 6  c.c.  of  alcohol,  the  liquid  is  decanted, 
and,  after  acidifying  with  sulphuric  acid,  the  alcohol  is  set  light  to. 
One  %  of  borax  is  thus  readily  detected.  L.  de  K. 

Use  of  Sodium  Paratungstate  in  the  Estimation  of  Carbon 
Dioxide  in  Carbonates  and  Nitric  Pentoxide  in  Nitrates  by- 
Loss  on  Ignition.  Frank  A  Gooch  and  S.  B.  Kuzirian  {Amer.  J. 
Sci.,  1911,  [iv],  31,  497 — 500). — The  carbonates  of  calcium,  strontium, 
and  barium  may  be  readily  tested  for  the  actvial  amount  of  carbon 
dioxide  by  fusing  with  five  times  the  weight  of  sodium  paratungstate 
and  observing  the  loss  in  weight ;  nitrates  may  be  similarly  tested  for 
the  amount  of  nitrogen  pentoxide  by  fusing  with  three  to  six  times 
the  amount  of  the  flux. 
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The  flux  is  prepared  by  fusing  over  a  blast  a  mixture  of  equal  parts 
of  normal  sodium  tungstate  and  tungsten  trioxide.  The  mass  is  then 
powdered  and  is  ready  for  use.  L.  de  K. 

Qualitative  Analytical  Treatment  of  Silicates  with  Boric 
Acid.  Erwin  Rupp  and  F.  Lehmann  {Chem.  Zeit.,  1911,  35,  565). — 
Jannasch's  method  (Abstr.,  1896,  ii,  219)  for  the  treatment  of  silicates 
with  boric  anhydride  in  their  quantitative  analysis  is  extended  to 
the  qualitative  analysis  of  these  compounds.  One  gram  of  the  finely- 
powdered  silicate  is  intimately  mixed  with  5 — 6  grams  of  crystallised 
boric  acid,  and  the  mixture  heated  by  the  blowpipe  for  twenty-five  to 
thirty  minutes  in  a  large  platinum  crucible.  The  resulting  fusion  is 
dissolved  in  dilute  hydrochloric  acid,  when  at  the  most  only  a 
trace  of  a  sandy  residue  will  be  left,  which  may  be  neglected.  The 
silica  is  made  insoluble  by  evaporation  to  dryness,  the  residue  taken 
up  in  warm  dilute  hydrochloric  acid,  and  the  filtrate  from  the  silica 
ti'eated  in  the  usual  manner.  It  should  be  noted  that  in  the  presence 
of  boric  acid  the  alkaline  earths  may  be  partly  carried  down  in  the 
ammonium  sulphide  group ;  they  may  be  removed  from  the  precipitate 
by  washing  with  hot  ammonium  chloride  solution,  in  which  they  are 
soluble.  T.  S.  P. 

The  Titration  of  Alkali  Carbonates  in  the  Presence  of  Alkali 
Hydroxides  and  of  Bicarbonates.  J.  Tillmans  and  O.  Heublein 
[Zeitsch.  angew.  Chem.,  1911,  24,  874 — 876). — The  authors  show  that 
the  errors  which  occur  in  the  determination  of  alkali  carbonates  in 
the  presence  of  alkali  hydroxides  or  of  hydrogen  carbonates  according 
to  the  ordinary  method  of  titration  with  an  acid,  using  phenolphthalein 
and  methyl-orange  as  indicators  (compare  Klister,  Abstr.,  1897,  ii,  74  ; 
Lunge,  Abstr.,  1897,  ii,  285,  and  Lunge  and  Lohhofer,  Abstr.,  1902, 
ii,  105),  are  due  to  the  loss  of  carbon  dioxide,  which  escapes  from  the 
solution  without  combining  with  the  carbonate  to  form  hydrogen 
carbonate.  The  error  can  be  eliminated  by  carrying  out  the  phenol- 
phthalein titration  in  a  flask,  which,  after  the  addition  of  each  lot  of 
acid,  is  firmly  stoppered  and  well  shaken  in  order  that  the  carbon 
dioxide  may  be  completely  absorbed  by  the  liquid. 

Good  results  may  also  be  obtained  by  first  determining  the  alkalinity 
of  the  solution  with  methyl-orange  as  indicator,  adding  the  quantity 
of  acid  so  determined  to  a  fresh  portion  of  the  solution,  and  then 
titrating  the  carbon  dioxide  set  free  with  sodium  hydroxide  and 
phenolphthalein  in  a  stoppered  flask,  as  above.  The  change  from 
colourless  to  red  is  much  sharper  than  the  reverse  change  from  red  to 
colourless.  T.  S.  P. 

Assay  of  Silver  by  the  Touch  Stone.  Albert  Steinmann 
{Ann.  Chim.  anal,  1911,  16,  165 — 167). — When  applying  the  touch 
stone  the  metallic  streak  is  treated  with  one  or  other  of  the  various 
liquids  that  have  been  suggested,  and  from  its  action  it  is  possible  to 
judge  the  percentages  of  silver  actually  present. 

The  following  liquid  is  recommended  :  40  c.c.  of  nitric  acid  (D  1  "27), 
50  c.c.  of  glacial  acetic  acid,  50  c.c.  of  water. 
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It  is  recommended  that  the  silver  ware  to  be  tested  should  be 
thoroughly  polished ;  the  streaks  should  be  long  and  powerful,  and 
the  acid  should  be  allowed  to  act  until  the  streak  becomes  yellowish- 
brown,  when  it  is  instantly  removed  with  a  piece  of  blotting-paper. 
In  the  case  of  alloys  containing  zinc  or  cadmium,  special  comparative 
tests  should  be  made.  L.  de  K. 

Study  of  the  Factors  Influencing  the  Systematic  Qualitative 
Ustimation    of     Barium.       Louis    J.     Curtman     and     Edward 
^pRANKEL  {J.   Amer.  Chem.   Soc,   1911,  33,  724 — 733). — In  ordinary 
systematic  qualitative  analysis  it  is  impossible  to  detect  small  quanti- 
ties of  barium  (up  to  50  mg.  in  a    1   gram  sample)  by  ammonium 
carbonate,  owing  to  losses  which  occur  at  various  stages. 

It  has  been  found  that  in  the  analysis  of  a  solution  containing 
100  mg.  of  barium  in  100  c.c,  \'i  vug.  are  lost  in  the  precipi- 
tation of  a  typical  metal  of  the  copper  group  on  account  of  the 
)xidation  of  hydrogen  sulphide  to  sulphuric  acid,  14"0  mg.  are  lost  by 
the  action  of  ferric  chloride  on  hydrogen  sulphide,  14'7  mg.  are  lost 
jwing  to  the  absorption  of  carbon  dioxide  during  the  precipitation  of 
le  metals  of  the  iron  group  with  ammonia,  2*2  mg.  are  lost  in  the 
precipitation  of  a  typical  metal  of  the  ammonium  sulphide  group,  and 
•8  mg.  in  the  precipitation  and  filtration  of  zinc  sulphide.  Further 
jsses  are  due  to  the  presence  of  sulphates  in  the  reagents  employed, 
toreover,  ammonium  carbonate  fails  to  detect  as  much  as  10  mg.  of 
irium  in  presence  of  ammonium  salts.  E.  G. 

Estimation  of  Calcium  Oxide  in  Sugar  Refinery  Products. 
FuLius  Weisberg  {Bull.  Assoc,  chim.  Sucr.  Dist.  1911,  28,  933—938). — 
3idersky's  process  for  the  estimation  of  organically  combiaed  calcium 
bxide  in  sugar  refinery  products  (Abstr.,  1910,  ii,  548)  is  not 
j)referable  to  the  old  hydrotimetric  process  usually  employed  in  the 
refineries.  L.  de  K. 

Schneider's  Contribution  for  the  Gravimetric  Estimation  of 
Zinc.  IluDOLFGRUND(Osten\.^eitec/i.^erg'.//M«ewto.,  1910,58, 591 — 592. 
Compare  Zeitsch,  anal.  Chem.,  1883,  22,  562). — Instead  of  passing 
hydrogen  sulphide  into  the  diluted  neutral  solution  of  a  zinc  salt,  the 
author  recommends  that  50 — 100  c.c.  of  a  concentrated  aqueous  solution 
of  the  gas  be  carefully  poured  down  the  side  of  the  beaker  ;  this  forms 
a  zone  of  zinc  sulphide,  which  is  slowly  precipitated  in  large,  flocculent 
masses.  Gaseous  hydrogen  sulphide  is  theu  introduced  to  complete 
the  reaction,  and  after  a  period  of  one  to  two  hours  filtration  can  be 
effected.  F.  M.  G.  M. 

Estimation  of  Lead  in  Alloys  Containing  Antimony  and 
Tin.  A.  G.  Blakeley  and  Edwin  M.  Chance  (/.  Soc.  Chem,  Ind., 
1911,  30,  518 — 519). — Briefly,  the  process  is  as  follows:  About 
0"5  gram  of  the  alloy  is  heated  with  a  minimum  of  aqua  regia  or 
hydrochloric  acid  and  potassium  chlorate.  When  nearly  dry,  the 
mass  is  warmed  with  5  c.c.  of  hydrochloric  acid  and  20  c.c.  of  water 
are  added,  also  a  few  crystals  of  tartaric  acid.  Twenty  per  cent,  sodium 
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hydroxide  solution  is  now  added  in  slight  excess,  and  then  50  c.c.  of 
sodium  hydrogen  sulphide  solution  (1  :  2),  when  the  whole  is  kept  on 
the  boiling  water-bath  for  half  an  hour.  The  lead  sulphide  is  then 
collected  and  washed  with  dilute  sodium  hydrogen  sulphide  solution 
(1  :  100).  The  filter  +  contents  is  now  heated  in  a  Jena  flask  with 
25  c.c.  of  dilute  nitric  acid  (2  :  3),  20  c.c.  of  sulphuric  acid  are  added, 
and  the  mixture  heated  until  sulphuric  fumes  appear  and  the  paper 
is  entirely  carbonised.  After  boiling  for  a  few  minutes'  longer,  the 
contents  are  allowed  to  cool  slightly,  and  the  carbon  is  oxidised  by 
adding  O'l — 0*2  gram  of  potassium  permanganate  and  heating  again. 
When  cold,  the  solution,  which  should  be  pink  or  green,  is  diluted 
with  50  c.c.  of  water  and  heated  to  boiling,  and  the  excess  of  per- 
manganate destroyed  by  means  of  sulphurous  acid,  When  cold, 
25  c.c.  of  alcohol  are  added,  and  the  lead  sulphate  washed,  first  with 
1 0%  sulphuric  acid  and  then  once  with  cold  water ;  it  is  unnecessary 
to  collect  all  the  sulphate  on  the  filter. 

The  lead  sulphate  is  dissolved  in  boiling  solution  of  sodium  acetate 
(90  grams +  8  c.c.  of  glacial  acetic  acid  per  litre),  and  the  solution, 
which  should  not  be  turbid  (absence  of  bismuth),  is  neutralised  with 
sodium  hydroxide  with  phenol phthalein  as  indicator,  and  the  pink 
colour  is  then  again  discharged  with  acetic  acid.  Ten  c.c.  of  10% 
potassium  dichromate  are  added,  and  the  liquid  boiled  for  a  few 
minutes.  The  lead  chromate  is  washed  with  hot  solution  of  sodium 
acetate  (50  c.c.  of  cold  saturated  solution  per  litre),  and  then  dissolved 
in  cold  dilute  hydrochloric  acid  (1  : 2).  The  chromic  acid  liberated, 
which  represents  the  lead,  is  then  estimated  by  adding  2  c.c.  of  50% 
potassium  iodide  solution  and  titrating  with  iV/10-sodium  thiosulphate, 
with  starch  as  indicator ;  it  is  advisable  to  standardise  the  thio- 
sulphate on  pure  lead  foil,  using  0'3  gram  of  the  same,  and  operating 
as  directed. 

A  slight  modification  of  the  process  is  described  for  use  when  a 
considerable  amount  of  bismuth  is  present,  but  below  1%  it  does  not 
affect  the  accuracy  of  the  method.  L.  t>e  K. 

A  New  Method  for  Determining  Copper  in  Pyrites  or  Burnt 
Pyrites.  W.  N.  Iwanoff  (Chem.  Zeit.,  1911,35,531). — Three  grams 
of  finely-powdered  pyrites  or  burnt  pyrites  are  intimately  mixed  with 
an  equal  weight  of  reduced  iron,  the  mixture  put  into  a  glass  tube, 
closed  at  one  end  and  7  cm.  long  and  1  cm.  diameter,  covered  with  a 
layer  of  reduced  iron,  and  heated  to  a  dull  red  heat  for  a  few  minutes. 
The  hot  tube  is  put  into  a  conical  flask,  cracked  by  the  addition  of 
water,  and  the  mass  digested  with  hydrochloric  acid  until  all  the  iron 
has  dissolved.  The  copper  is  then  precipitated  with  hydrogen  sulphide, 
the  precipitate  collected,  dissolved  in  nitric  acid,  and  iron,  etc., 
precipitated  with  ammonium  hydroxide  The  copper  in  the  filtrate  is 
then  determined  electrolytically. 

It  is  claimed  that  the  method  is  more  accurate  and  much  more  rapid 
than  other  methods.  -l-  S.  P. 

Volumetric  Estimations  of  Mercury  Based  on  the  Reduction 
to  Metal.     F.  Reinthaler  (Chem.  Zeit.,  1911,  35,  593— 595).— Of 
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the  various  methods  proposed,  the  author  prefers  that  of  Feit  with  a 
slight  modification.  The  solution,  which  should  contain  the  metal  as 
mercuric  chloride  or  nitrate,  is  neutralised  as  far  as  possible  with 
sodium  hydroxide,  and  a  definite  volume  of  ordinary  iV/IO-arsenious 
acid  is  added.  The  whole  is  then  heated  on  the  water-bath  in  a 
current  of  washed  carbon  dioxide,  with  frequent  shaking,  until  the 
reduction  to  metal  is  complete,  which  usually  takes  from  half  an  hour 
to  an  hour  and  a-half .    The  deposit  should  form  a  fine  dark  grey,  mobile 

I  powder  without  a  green  shade.  When  cold,  the  excess  of  arsenious 
iacid  is  titrated  as  usual  with  iV/10-iodine  ;  the  mercury  now  present 
in  numerous  globules  does  not  interfere,  as  it  does  not  act  on  free 
iodine  for  a  long  time.  L.  de  K. 

Analysis  of  Perrotitanium  Alloys  Rich  in  Silicon.  Woldemar 
Tbautmann  (Zeitsch.  angew.  Ghem.,  1911,  24,  877). — Ferrotitanium 
alloys  rich  in  silicon  (12%)  are  not  readily  taken  up  by  fusion  with 
potassium  hydrogen  sulphate.  One  of  the  two  following  methods  of 
treatment  is  recommended  :  (1)  The  alloy  is  roasted  in  a  platinum 
crucible,  the  oxides  evaporated  down  once  with  a  few  c.c.  of  hydro- 
fluoric acid,  and  then  submitted  to  fusion  with  potassium  hydrogen 
sulphate.  The  fused  mass  then  dissolves  readily  in  not  too  dilute  hydro- 
chloric acid.  (2)  The  roasted  oxides  are  fused  with  sodium  carbonate 
and  nitrate  in  a  platinum  crucible,  and  the  mass  dissolved  in  the  crucible 
with  nitric  acid.  After  removal  of  the  crucible,  complete  solution,  with 
the  exception  of  the  silica,  is  obtained  in  a  few  seconds  by  the  addition  of 
hydrochloric  acid.  Sulphuric  acid  is  then  added,  and  the  whole  evaporated 
until  fumes  appear,  after  which  the  residue  is  warmed  with  somewhat 
diluted  hydrochloric  acid  until  all  the  sulphates  are  dissolved ;  the 
solution  is  made  up  to  a  known  volume,  and  the  titanium  determined 
in  an  aliquot  portion  after  filtering  off  silica  and  removing  any 
platinum. 

The  titanium  and  iron  are  best  determined  by  Bornemann  and 
Schirmeister's  method  (this  vol.,  ii,  231).  The  carbon  cannot  be 
determined  by  direct  combustion  in  oxygen,  even  when  the  alloy  is 
mixed  with  lead  peroxide  ;  the  alloy  must  first  be  treated  in  a  current 
of  chlorine,  and  then  burnt  in  oxygen.  The  silicon  is  determined 
after  taking  up  the  alloy  according  to  the  second  of  the  methods 
described  above.  T.  S.  P. 

Application  of  the  "Glow  Reaction"  to  the  Qualitative 
Detection  of  the  Platinum  Metals.  Louis  J,  Curtman  and 
P.  RoTHBERG  (/.  ^mer.  Ghem.  Soc,  1911,  33,  718— 724).— The  fol- 
lowing method  of  detecting  metals  of  the  platinum  group  is  not  so 
delicate  as  the  potassium  iodide  test,  but  is  recommended  on  account 
of  its  simplicity  and  the  rapidity  with  which  it  can  be  carried  out. 

A  piece  of  asbestos  paper  (about  3  mm.  thick)  is  alternately  dipped 
mto  the  solution  under  examination  and  heated,  until  about  0*2  c.c. 
has  been  absorbed.  The  moist  paper  is  heated  to  redness  in  the 
Bunsen  flame,  and  while  still  hot  is  introduced  into  a  mixture  of 
illuminating  gas  and  air  issuing  from  a  Bunsen  burner.  If  platinum 
is  present,  the  paper  will  glow  for  some  time,  and  the  glow  can  be 
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renewed  by  again  heating   the  paper  and  holding  it  in  the  stream 
of  gas. 

The  test  is  sensitive  to  0'C02  mg.  of  platinum,  0'0005  mg.  of  palla- 
dium, 0'0009  mg.  of  rhodium,  and  0*005  mg.  of  iridium,  and  is  not 
interfered  with  to  any  great  extent  by  the  presence  of  other  substances. 
Osmium  and  ruthenium  do  not  respond  to  the  test,  owing,  probably, 
to  the  volatilisation  of  the  salts  of  these  metals  under  the  conditions 
of  the  experiment.  E.  G. 

Judging  Wines  by  the  Low  Alkalinity  of  the  Ash.  W.  T. 
Baragiola  and  P.  Huber  {Chem.  Zentr.,  1911,  i,  1256;  from  Mitt. 
Lebensmittelunters.  Hyg.  1,  158 — 169). — The  authors  have  arrived  at 
the  conclusion  that  a  low  alkalinity  number  of  the  ash  of  wines  should 
not  be  used  for  judging  the  quality  of  the  sample  unless  the  cause  of 
the  fall  is  known.  It  should,  therefore,  be  ascertained  whether  there 
is  any  unusual  amount  of  sulphate  or  chloride  and  phosphate  present, 
which,  of  course,  would  lower  the  %  of  alkalinity  in  the  ash  without, 
however,  causing  a  decreased  alkalinity  per  litre  of  the  wine. 

L.  DE  K. 

Physico-chemical  Analysis  of  Wine  According  to  Dutoit. 
E.  Philippe  and  H.  Duperthuis  {Chem.  Zentr.,  1911,  i,  1255;  from 
Mitt.  Lebensmittelunters.  Hyg.  1,  111 — 138). — The  authors  have 
investigated  the  physico-chemical  process  proposed  by  Dutoit  and 
Duboux  (Abstr.,  1910,  ii,  552),  which,  except  in  the  case  of  the 
alcohol,  is  based  on  the  determination  of  the  electrical  conductivity, 
and  think  it  offers  no  particular  advantage,  except  in  the  estimation 
of  the  total  acidity,  as  the  neutralisation  curve  enables  one  to  form 
a  fair  idea  as  to  the  quality  of  the  sample.  L.  de  K. 

Estimation  of  Alcohol  in  Wine  by  means  of  the  Critical 
Temperature.  H.  Duperthuis  and  E.  Philippe  {Chem.  Zentr., 
1911,  i,  1255 — 1256  ;  from  Mitt.  Lebensmittelunters.  Hyg.  1, 
188 — 193). — The  process  given  by  Duboux  and  Dutoit  (Abstr.,  1908, 
ii,  136)  is  recommended,  the  results  agreeing  with  those  of  the  usual 
specific  gravity  process.  As  regai-ds  the  mixtures  employed  by  those 
writers,  the  authors  prefer  the  mixture  aniline  and  alcohol  to  the 
mixture  nitrobenzene  and  alcohol.  L.  de  K. 

Assay  of  Sweet  Spirits  of  Nitre.  Otto  Herting  {Pharm.  Zeit., 
1911,  56,  423). — In  a  stoppered  100  c.c.  flask  are  placed  10  c.c.  of 
water,  5  c.c.  of  a  saturated  solution  of  potassium  chlorate,  then 
5  c.c.  of  the  sample,  and  also  5  c.c.  of  10%  nitric  acid.  After  shaking 
frequently  for  thirty  minutes,  the  chloride  formed  in  the  reaction 
is  estimated  by  adding  10  c.c.  of  iV710-silver  nitrate  and  titrating  the 
excess  of  silver  by  means  of  iV/10-potassium  thiocyanate,  with  iron-alum 
as  indicator.  One  c.c.  of  silver  solution  =  0  0255  gram  of  ethyl  nitrite. 
If  %  by  weight  is  desired,  the  density  of  the  sample  should  be 
ascertained.  L.  de  K. 

Assay  of  Sweet  Spirits  of  Nitre.  F.  Dietze  (Pharm.  Zeit., 
1911,  56,  444 — 445). — A  question  of  priority.  The  method  recom- 
mended by  Herting,   based   on  the  reduction   of   potassium  chlorate 
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by  ethyl  nitrite  in  presence  of  nitric  acid  (preceding  abstract),  was 
published  by  the  author  in  1897  {Pharm.  Zeit.,  1897,  388),  and  has 
also  been  approved  of  by  other  writers.  L.  de  K. 

Estimation  of  Glycerol.  M.  "Wagenaar  {Pharm.Weekhlad,\^l\y 
48,  497 — 502). — A  modification  of  Muter's  process  which  is  based  on 
the  solubility  of  cupric  hydroxide  in  aqueous  potassium  hydroxide  in 
the  presence  of  glycerol;  the  copper  is  then  titrated  with  potassium 
cyanide. 

The  author,  however,  states  that  the  amount  of  glycerol  is  not 
itrictly  proportional  to  the  cupric  hydroxide  dissolved,  but  that  this 
epends  on  the  degree  of  alkalinity  and  dilution.  The  new  process  is 
riefly  as  follows  :  50  c.c.  of  glycerol  solution  (containing  at  most 
1'2  gram  of  real  glycerol)  are  placed  in  a  tall  stoppered  cylinder  and 
25  c.c.  of  4iV^-sodium  hydroxide  and  25  c.c.  of  ^-copper  sulphate  are 
added,  and  the  whole  is  thoroughly  shaken.  When  the  excess  of 
cupric  hydroxide  has  settled,  25  c.c.  are  pipetted  off,  5  c.c.  of  30% 
potassium  iodide  solution  and  10  c.c.  of  4^-sulphuric  acid  are  added, 
and  the  copper  is  titrated  with  7V^/10-thiosulphate.  When  testing 
fats  or  fatty  mixtures,  a  sufficiency  is  saponified  with  iV/2- alcoholic 
potassium  hydroxide,  and  then  rendered  acid  with  iV/2-acid  to  Congo- 
red.  After  boiling  off  the  alcohol,  the  fatty  acids  are  removed  by 
filtration,  and  the  aqueous  liquid  is  made  up  to  50  c.c.  and  treated  with 
alkali  and  copper  solution  as  directed.  Reference  is  now  made  to  an 
empirical  table  giving  the  amount  of  glycerol  corresponding  with  from 
1  to  30  c.c.  of  thiosulphate.  The  process  may  no  doubt  be  applied  to  other 
substances  having  the  property  of  forming  alkaline  copper  solutions, 
such  as  sugar,  mannitol,  tartaric  acid,  etc.  Each  of  these,  of  course, 
requires  a  separate  empirical  table.  L.  de  K. 

Fehling's  Solution.  W.  Rosenkranz  (Zeitsch.  Ver.  deut.  Zuckerind, 
1911,  426 — 434). — The  influence  of  the  amount  of  alkali  hydroxide  in 
Fehling  solution  on  the  reduction  is  discussed  ;  further,  the  effect  of 
boiling  the  Fehling  solution  and  the  sugar  under  a  condenser  and  so 
preventing  concentration  is  shown  to  be  considerable.  Boiling  under 
a  condenser  at  various  pressures  has  but  little  effect.  The  presence 
of  sucrose  increases  the  apparent  reduction  of  invert  sugar  solutions, 
both  under  reduced  pressure  and  at  the  ordinary  px-essure.  Fehling's 
solution  decomposes  at  109  "6°  at  a  pressure  of  1*4  atmospheres. 

E.  F.  A. 

Jolles's  Polarimetric  Estimation  of  Sugars  based  on  the 
Use  of  Alkali.  Bruno  Bardaoh  and  Siegmund  Silberstein  (Zeitsch. 
Nahr.  CenMssm.,  1911,21,  540 — 543). — A  slight  modification  of  Jolles's 
process  (this  vol.,  ii,  74). 

A  measured  volume  of  the  sugar  solution  is  diluted  with  iV-sodium 
hydroxide  until  the  alkalinity  of  the  liquid  becomes  decinormal.  The 
liquid  is  polarised,  a  measured  quantity  introduced  into  a  narrow 
beaker,  and  kept  for  twenty  hours  without  interruption  in  a  thermo- 
stat at  36 — 39°.  The  solution  is  then  allowed  to  cool,  the  original 
volume  is  restored,  and  another  polarisation  is  taken.     Defecation 
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with  basic  lead  acetate  is  unnecessary.  As  the  polarisation  of  dextrose 
is  not  entirely  destroyed,  but  becomes  slightly  reversed,  the  following 
formulae  should  be  employed.  In  sucrose-dextrose  mixtures  the 
polarisation  value  {D)  of  the  dextrose  is  found  from  D  =  A  -  B  —  0*25, 
and  the  value  (aS')  for  sucrose  from  »S'=5  +  0"25,  A  being  the  value 
before  and  B  the  value  after  the  action  of  the  alkali.  L.  de  K. 

Estimation  of  Sugar  and  of  Phosphoric  Acid.  Preparation 
of  Methylglycuronic  Acid.  Ivar  Bang  {Biochem.  Zeitsch.,  1911, 
32,  443 — 445). — The  Preparation  of  the  Copper  Solution  in  the  Author's 
Sugar  Titration  Method. — The  thiocyanate  is  made  by  first  dissolving 
the  carbonate  in  water,  and  then  adding  the  other  constituents ; 
166*67  grams  of  copper  sulphate  are  dissolved  in  1  litre  of  water,  and 
150  c.c.  of  this  solution  are  then  added  to  the  salt  solution. 

Ustiniation  of  Phosphoric  Acid  by  Neumann's  Method. — The  phospho- 
molybdate  precipitate  is  dissolved  in  excess  of  i\72-potassium  hydroxide 
solution.  Instead  of  getting  rid  of  the  ammonia  by  heating,  it  is 
converted  into  hexamethylenetetramine  by  formaldehyde,  and  the 
excess  of  alkali  hydroxide  can  then  be  estimated  by  direct  titration. 

The  Preparation  of  Menthylglycuronic  Acid. — The  urine  of  rabbits, 
after  administration  of  menthol,  is  treated  with  ammonium  sulphate  to 
half  saturation  the  mixture  heated,  and  filtered.  The  ammonium 
glycuronate  separates  almost  quantitatively  on  cooling  in  a  pure 
condition.  S.  B.  S. 

lodometric  Estimation  of  Sugar  in  Urine.  Albert  Fernau 
{Gkem.  Zentr.,  1911,  i,  1012;  from  Zeitsch.  Allg.  Osterr.  Apdth.  Ver., 
1911,  49,  85 — 86). — The  urine  is  diluted  if  it  contains  more  than 
0"8%  sugar.  The  diluted  solution  is  then  treated  with  the  two 
Fehling's  solutions  (I,  copper  sulphate  ;  II,  rochelle  salt  and  sodium 
hydroxide),  and  heated  for  two  minutes.  It  is  then  acidified  by  25% 
sulphuric  acid,  and  potassium  iodide  and  starch  are  added.  By  the 
amount  of  iodine  liberated  by  excess  of  the  copper  in  acid  solution, 
which  is  titrated  by  thiosulphate  solution,  the  amount  of  copper 
reduction  which  has  taken  place  can  be  determined.  S.  B.  S. 

Titration  of  Diabetic  Sugar.  Ivar  Bang  (Pharm.  Zeit.,  1911, 
56,  436). — The  author's  method  (titration  with  copper  hydrogen 
carbonate  and  hydroxylamine,  Abstr.,  1907,  ii,  136)  may  be  safely 
applied  to  urines,  and  is  recommended  for  that  purpose  by  Hammarsten 
and  other  writers.  The  reason  that  some  analysts  have  failed  to  get 
correct  results  with  urines  is  probably  due  to  the  fact  that  their 
samples  were  not  sufficiently  diluted,  as  the  process  becomes 
untrustworthy  when  10  c.c.  of  urine  contain  more  than  0'06  gram  of 
dextrose.  L.  de  K. 

Estimation  of  Sugar  and  of  Calcium  in  the  Residues  from 
Sugar  Purification.  Leon  Lindet  {Bull.  Assoc,  chim.  Sucr.  Dist., 
1911,  28,  776 — 778). — A  preliminary  communication  in  which  the 
author  suggests  that  phenol  should  be  added  to  decompose  the  calcium 
sucrate,  the  sugar  then  being  determined  by  means  of  the  polarimeter. 

E.  J.  R. 
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The  Detection  of  Sucrose  in  Wine  by  Rothenfusser's 
Process.  F.  Schaffer  and  E.  Philippe  {Chevi.  Zentr.,  1911,  i, 
1256;  from  Mitt.  Lehensmittelunters.  Hyg.  1,  303 — 311). — Rothen- 
fusser's test  for  added  sucrose  in  wines  (blue  coloration  with  diphenyl- 
amine,  Abstr.,  1910,  ii,  463)  is  not  characteristic  for  sucrose,  but  is 
also  given  by  other  saccharine  matters,  and  cannot,  therefore,  be 
employed.  L.  de  K. 


Detection  of  Sucrose  in  Wine,  White  Beer,  etc.  S.  Rothen- 
SSEE  (^ei<«c/i.  Nahr.  Genussm.,  1911,21,554 — 555). — A  provisional 
reply  to  SchafEer  and  Philippe  (see  preceding  abstract).  The  author 
states,  however,  that  minimal  quantities  of  Isevulose  interfere  with  the 
diphenylamine  test  for  sucrose.  L.  de  K. 

Valuation  of  Turpentine  Oils.  Peter  Klason  {Chem.  Ztit., 
1911,  35,  537 — 539). — The  value  of  turpentine  oil  in  practice  depends 
on  the  rapidity  with  which  it  absorbs  oxygen,  and  the  author  has 
devised  a  method  of  determining  the  relative  values  of  turpentine 
oils  from  this  point  of  view,  depending  on  the  oxidation  of  cymyl 
mercaptan  by  the  peroxide  formed  in  the  turpentine  oil. 

Fifty  c.c.  of  the  oil  are  distilled  in  a  current  of  carbon  dioxide,  and 
10  c.c.  of  the  distillate  are  set  aside  in  an  open  beaker  in  diffused 
light  during  twenty-four  hours.  Five  c.c.  of  this  oxidised  oil  are 
placed  in  a  30  c.c.  flask  with  a  like  quantity  of  cymyl  hydrosulphide 
solution  (5%  by  volume)  in  alcohol.  This  quantity  of  cymyl  mer- 
captan requires  13*3  c.c.  of  iV/10-iodine  solution  when  titrated  by 
Klason  and  Carlson's  method  (Abstr.,  1906,  ii,  255).  The  flask  is 
filled  completely  with  alcohol,  corked,  and  set  aside  during  twenty- 
four  hours.  At  the  end  of  this  time  the  contents  are  titrated  with 
iV^/lO-iodine  solution,  more  alcohol  being  added  if  necessary  to  main- 
tain complete  solution.  The  difference  between  the  number  of  c.c.  of 
iV^/10-iodine  used  and  13'5  is  proportional  to  the  oxygen-absorbing 
capacity  of  the  oil.  For  French  turpentine  oil,  it  is  about  6  c.c,  for 
"pine  wood  oil"  about  3  c.c,  and  for  "resin  spirit,"  1*5  c.c 

T.  A.  H. 

Analysis  of  Camphor,  Wilhelm  Lenz  {Arch.  Pharm.,  1911 
249,  286 — 298). — In  connexion  with  an  examication  of  camphor  oil 
and  crude  camphor  produced  in  German  East  Africa,  the  author  has 
investigated  methods  for  the  assay  of  camphor,  and  finds  that  the 
melting  point,  quantity  of  non-volatile  residue,  yield  of  oxime,  and 
solubility  in  hydrochloric  acid  are  useful  criteria  in  gauging  the  purity 
of  samples. 

The  camphor  oil  when  kept  during  fourteen  days  at  0°  deposited 
4*4%  of  camphor.  The  moisture  in  the  crude  camphor  was  determined 
by  dissolving  a  known  weight  of  the  camphor  in  light  petroleum, 
separating  the  water  in  a  centrifugal  machine,  and  measuring  its 
volume.  Pure  camphor  melted  at  178-75°.  Synthetic  camphor  had 
Wd  +1'76°  in  benzene,  and  this  low  rotation  served  to  distinguish 
it  from  natural  cZ-camphor  ([aju  =  -J- 41-87°  in  benzene  under  the  same 
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conditions).  The  impurities  in  the  crude  camphor  examined  caused 
it  to  have  a  slightly  higher  dextrorotation,  [ajo  =  +42-17°,  than  pure 
d-camphor.  The  non-volatile  residue  was  determined  by  heating 
5  grams  of  the  camphor  on  the  water-bath  until  the  residue  was 
odourless.  The  time  required  varied  from  eleven  to  sixteen  hours, 
and  the  residue  left  varied  from  0*02%  in  the  case  of  good  commercial 
Japanese  camphor  to  0-298%  for  the  Ease  African  product.  The 
yield  of  oxime  obtained  varied  from  89%  for  synthetic  camphor  to 
93%  for  good  commercial  camphor,  Bohrisch's  test  (Fharm.  Zentr.-h., 
1907,  28,  527,  777)  gave  with  the  natural  camphors  reddish  colora- 
tions changing  to  bluish-violet  or  bluish-green,  whilst  with  synthetic 
camphor  it  gave  a  yellow  coloration  with  a  trace  of  vermilion-red. 
Good  commercial  camphor  was  completely  soluble  in  concentrated 
hydrochloric  acid,  but  synthetic  camphor  and  the  crude  African 
camphor  left  noticeable  quantities  of  undissolved  matter  with  this 
solvent  (compare  Istrati  and  Zaharia,  Abstr.,  1899,  i,  225), 

T,  A,  H, 

Estimation  of  Free  Acid  in  Pats.  Eyvind  Bodtker  (CAem,  ZeiL, 
1911,  35,  548). — Five  to  15  grams  of  fat  are  melted  if  necessary,  and 
shaken  in  a  stoppered  bottle  with  25  c.c,  of  alcohol,  50  c,c.  of  water,  2 
or  3  drops  of  phenolphthalein  are  added,  and  the  mixture  titrated  with 
iV/lO-sodium  hydroxide  to  a  deep  red  coloration.  After  shaking,  the 
excess  of  alkali  is  titrated  back  with  iV/10-hydrochloric  acid.  The 
suggestion  of  Loebell  to  titrate  in  an  alcoholic  benzene  solution  of  the 
fat  is  criticised  as  impossible,  E,  F,  A. 

Estimation  of  Volatile  Patty  Acids  in  Pseces,  Robert  S, 
McCaughey  {Zeitsch.  physiol.  Chem.,  1911,  72,  140—150), — A  method 
is  described,  the  principle  of  which  is  to  obtain  an  alcoholic  extract  of 
the  faeces,  and  this  is  distilled  in  a  vacuum  with  steam  after  the 
addition  of  phosphoric  acid.  The  distillate  is  titrated  with  decinormal 
sodium  hydroxide.  Previous  results  obtained  by  other  methods  are 
not  trustworthy.  W.  D.  H. 

Estimation  of  Tartaric  Acid  in  Tartrates  and  Wines  by 
Precipitation  as  Calcium  Racemate.  Andr^  Kling  {Bull.  Assoc, 
chim.  Sucr.  Dist.,  1911,  28,  893— 903).— The  process  is  briefly  as 
follows :  To  the  solution  of  the  tartrate  (which  in  natural  products  is 
always  dextrorotatory)  is  added  a  suflSciency  of  Isevorotatory  alkali 
tartrate,  thus  forming  a  racemate  which  is  then  precipitated  by 
addition  of  acid  calcium  acetate.  The  precipitate  is  washed  with  cold 
water  and  dissolved  in  boiling  4%  hydrochloric  acid,  from  which  it  is 
then  reprecipitated  by  boiling  with  an  excess  of  acid  sodium  and 
calcium  acetate ;  any  Isevorotatory  calcium  tartrate  contained  in  the 
racemate  is  thus  got  rid  of. 

When  cold,  the  precipitate  is  washed  and  dissolved  in  boiling  dilute 
sulphuric  acid,  and,  while  boiling,  titrated  with  standard  potassium 
permanganate  which  has  been  checked  against  tartaric  acid.  The 
result  is,  of  course,  divided  by  two.  L.  de  K. 
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Rapid  Method  of  Estimating  Uric  Acid  in  Urine.  P.  P. 
PizzoKNO  {Boll.  Ghim.  Farm.,  1911,  50,  237— 238).— A  quantity  of 
iVY20-iodine  solution  is  added  to  the  urine  (previously  boiled  and 
decolorised  with  animal  charcoal),  and  the  excess  of  iodine  is 
estimated  with  thiosulphate.  The  difference  represents  the  amount 
used  in  oxidising  the  uric  acid  to  alloxan  and  urea.  If  the  urine 
contains  solid  uric  acid,  this  is  brought  into  solution  by  adding 
sodium  carbonate.  Albumin  is  removed  by  acidifying  the  urine  with 
^acetic  acid,  adding  sodium  chloride,  and  boiling  for  half  an  hour. 

K  K.  V.  s. 

^V  Assay  of  Bismuth  Salicylate.  Hubert  Caron  and  D.  Raquet 
^^Ann.  Chim.  anal.,  1911,  16,  177 — 179). — The  author  proposes  the 
following  process  for  the  detection  and  colorimetric  estimation  of 
bismuth  oxynitrate  in  commercial  bismuth  salicylate  :  0*5  gram  of 
the  sample  is  boiled  for  ten  minutes  with  50  c.c.  of  iV/lU-sodium 
hydroxide,  and  after  diluting  to  100  c.c.  the  solution  is  filtered  and 
3,  10,  or  even  50  c.c.  (according  to  the  nitrate  supposed  to  be  present)  are 
evaporated  to  dryness.  The  residue  is  well  mixed  with  1  c.c.  of  pure 
sulphuric  acid  and  10  c.c.  of  water,  and  then  10  c.c.  of  ammonia  are 
added.  Owing  to  the  action  of  the  nitric  acid  on  the  salicylic  acid 
which  is  also  present,  a  nitro-derivative  is  formed  which  dissolves  in 
ammonia  with  a  yellow  colour.  The  colour  is  then  matched  with  that 
obtained  from  a  mixture  containing  a  known  weight  of  sodium  nitrate. 

L.  DE  K. 

Schardinger's  Milk  Reaction.  W.  Rullmann  (Biochem.  Zeitsch., 
1911,  32,  446 — 472). — Germ-free,  and  germ-containing  unheated  milk, 
with  thermostabile  substances,  both  in  combination  and  alone, 
decolorise  Schardinger's  methylene-blue-formaldehyde  reagent  in  a 
few  minutes  at  45 — 50°.  The  aldehyde  can  be  substituted  by  formic 
acid  in  equivalent  quantity,  but  the  reaction  takes  longer.  The 
decolorisation  in  heated  milk  is  due  to  thermostabile  substances  alone. 
The  age  of  the  germ-free  milk  exercises  no  influence  on  the  reaction. 
If  sodium  hydroxide,  ammonia,  or  phosphate  is  added  to  sterilised 
Milk,  the  reaction  is  hastened,  especially  if  lactose  is  added 
simultaneously ;  the  latter  alone  exerts  no  action.  Raw,  pasteurised, 
and  sterilised  milk  behave  differently  with  regard  to  the  decolorisation 
time.  This  difference  may  be  partly  due  to  a  change  in  the  inorganic 
constituents  produced  by  heat,  as  well  as  to  the  injury  to  the 
enzymes.  The  author  discusses  the  value  of  the  Schardinger  and 
other  reactions  for  discriminating  between  raw  and  heated  milk. 

S.  B.  S. 

Colour  Reactions  of  Aromatic  Aldehydes  and  their 
Application  in  the  Analysis  of  Spirits.  Theodor  von 
Fellenberg  {Ghem.  Zentr.,  1911,  i,  1254—1255;  from  Mitt.  Lehens- 
rnittelunters.  ffyg.  1,  311—350.  Compare  Abstr.,  1910,  ii,  805).— In 
addition  to  the  higher  alcohols,  the  terpenes  which  occur  particularly 
in  rum,  but  less  in  cognac,  also  give  the  reaction  with  salicylaldehyde 
and  sulphuric  acid.     Aldehydes  and   acetals  also  give  the  test;  the 
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destruction  of  these  three  series  is  carried  out  by  boiling  with  iV/10- 
silver  nitrate  and  iV/10-potassiutn  hydroxide;  acetals  should  be  first 
hydrolysed  with  sulphuric  acid.  The  results  of  the  investigation 
show  that  Komarowsky's  colour  reactions  occur  with  all  unsaturated 
substances,  and  also  with  those  that  are  converted  into  unsaturated 
compounds  by  heating  with  sulphuric  acid;  unsaturated  substances  in 
which  the  COgH-group  compound  is  adjacent  to  the  double  bond  form  an 
exception.  The  reaction  also  occurs  with  aldehydes  and  phenols  in 
which  the  para-position  is  not  substituted.  Phenols  then  form  colouring 
matters  of  the  rosolic  acid  type,  whilst  alcohols  give  the  reaction 
because  they  are  converted  into  olefines,  which  then  react.  The 
reaction  is  given  by  all  the  aromatic  aldehydes ;  salicylaldehyde  is 
preferable  to  the  others,  as  it,  apparently,  does  not  react  with  methyl 
and  ethyl  alcohols.  By  treatment  with  sodium  hydroxide,  the  acetals, 
aldehydes,  and  terpenes  are  not  always  completely  got  rid  of,  but 
addition  of  silver  nitrate    causes  their  complete  removal. 

L.  DE  K. 

Detection  of  Traces  of  Hydrogen  Cyanide.  G.  Druce  Lander 
and  A.  E.  Walden  {Analyst,  1911,  36,  266— 270).— The  authors  have 
found  that  extremely  dilute  solutions  of  hydrogen  cyanide  (0'00002 
gram,  or  less,  per  c.c.)  may,  after  addition  of  alkali,  be  boiled  down 
without  suffering  decomposition,  and  recommend  the  following  test : 

To  the  solution  (or  distillate)  are  added  2  drops  of  10%  sodium 
hydroxide  solution,  and  the  liquid  is  evaporated,  finally  in  a  test-tube, 
nearly  to  dryness.  One  drop  of  2%  ferrous  sulphate  solution  is  added, 
and  after  ten  or  fifteen  minutes  2  to  3  drops  of  hydrochloric  acid, 
when  the  whole  is  warmed  gently  and  then  cooled.  A  blue  or  bluish- 
green  colour  shows  the  presence  of  hydrogen  cyanide.  The  process  is 
quite  equal  in  delicacy  to  (perhaps  superior  to)  the  picrate  test. 

L.  DE  K. 

Estimations  with  Mercuric  Nitrate.  Leopold  Rosenthaler 
{Arch.  Pharm.,  1911,  249,  253— 259).— The  method  suggested  by 
Cohn  (Abstr.,  1902,  ii,  50)  and  applied  by  Rupp  and  Krauss  {ibid., 
475)  has  been  tried  as  a  general  method  for  the  estimation  of  cyanides 
and  haloid  salts,  by  adding  excess  of  standard  mercuric  nitrate  and 
titrating  back  with  ammonium  thiocyanate,  in  presence  of  iron  alum 
and  nitric  acid.  Good  results  were  obtained  with  hydrocyanic  acid, 
alone  or  in  presence  of  benzaldehyde  cyanohydrin,  cyanides,  bromides, 
and  iodides,  including  ferrous  iodide  in  the  pharmacopceial  "  syrup," 
but  not  with  chlorides.  T.  A.  H. 

Assay  of  Calcium  Cyanamide  ("Kalk  Stickstoff").  R.  Monnier 
{Chem.  Zeit.,  1911,  35,  601 — 602). — Estimation  of  Nitrogen  Present  as\ 
Cyanamide. — One  gram  of  the  sample  is  mixed  with  100  c.c.  of  water, 
and  stirred  for  two  and  a-half  hours;  25  c.c.  of  the  solution  are; 
evaporated  in  a  dish,  with  addition  of  10  c.c.  of  formic  acid,  to  near 
dryness;  the  residue  is  made  up  with  water  to  25  c.c,  10  c.c.  of 
this  are  introduced  into  the  ureometer,  and  the  nitrogen  evolved  by 
hypobromite  from  the  urea  generated  is  measured.     A  check  experi- 
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me^t  is  then  made  with  10  c.c.  of  a  urea  solution  containing  about 
the  same  weight  of  urea  as  that  found  in  the  solution  of  the  sample. 

Estimation  of  the  Total  I^itrogen. — Concordant  results  are  obtained 
by  conversion  into  ammonia  by  heating  0"5  gram  of  the  substance 
with  30  c.c.  of  pure  sulphuric  acid  and  1  gram  of  anhydrous  copper 
sulphate ;  addition  of  potassium  sulphate,  phosphoric  oxide,  or 
metallic  mercury  offers  no  advantage  in  this  case.  When,  however, 
treated  according  to  the  process  used  for  nitrates  (heating  with 
sulphuric  acid  with  addition  of  salicylic  acid  and  sodium  thiosulphate, 
or  zinc  dust),  decidedly  higher  results  are  obtained. 

It  is  therefore  certain  that  "  Kalk  Stickstoff  "  contains  its  nitrogen 
in  at  least  three  different  forms.  A  specimen  analysed  by  the  author 
showed  21  "5%  of  total  nitrogen  by  the  salicylic  acid  method,  and  20*5% 
by  the  copper  sulphate  method  ;  18'98%  were  present  as  cyanamide. 

L.  DE  K. 

Improvement  of  the  Micro-sublimation  Process  and  the 
Detection  of  Arbutin  in  Plants.  O.  Tunmann  {Ber.  Deut.pharm.  Ges., 
1911,  21,  312 — 319). — Glucosides  such  as  arbutin  cannot  be  sublimed, 
and  consequently  cannot  be  detected  in  plants  by  heating  a  small 
portion  of  the  ground  plant  and  applying  ordinary  microchemical 
methods  to  the  sublimate.  Arbutin  is,  however,  readily  hydrolysed 
by  emulsin  or  by  dilute  hydrochloric  or  sulphuric  acid,  and  the 
mixture  when  heated  carefully  on  an  object-glass  gives  a  sublimate  of 
quinol,  which  may  be  identified  by  its  crystalline  form  and  reactions, 
such  as  that  with  ammonia.  The  presence  of  arbutin  in  bearberry 
leaves  and  other  plants  can  be  demonstrated  in  this  way  by  moistening 
the  ground  material  with  dilute  hydrochloric  acid,  and  after  a  few 
minutes  heating  it  on  an  object-glass  and  collecting  the  sublimate  of 
quinol  on  a  second  object-glass.  T.  A.  H. 

Estimation  of  Oantharidin  in  Cantharides  and  its  Tincture. 
Heemann  Emde  {Arch.  Pharm.,  1911,  249,  259— 285).— This  paper 
gives  a  critical  resume  of  work  done  independently  by  A.  Kneip, 
N.  Ney,  and  F.  Reimers  in  a  competition  for  the  Hagen-Bucholz 
prizes  of  the  Deutscher  Apotheker-Verein  in  1909-10.  It  gives  a 
resume  of  the  chief  methods  so  far  devised  for  the  estimation  of  the 
"  total,"  "  free,"  and  "  combined  "  cantharidin  in  cantharides,  including 
those  of  Leger  (Abstr.,  1903,  ii,  517),  Singh  (Abstr.,  1907,  ii,  994), 
Walbum  (Abstr.,  1909,  ii,  839),  and  Greenish  and  Self  {Pharm.  J., 
1907,  p.  324),  with  results  obtained  by  the  three  workers  named  by  the 
use  of  these  various  methods.  As  a  result  of  his  work  Kneip  suggests 
a  new  method  in  which  the  cantharides,  acidified  with  hydrogen 
chloride  in  alcohol,  is  extracted  with  a  mixture  of  light  petroleum  and 
benzene  in  a  Soxhlet  apparatus,  and  the  extract  so  obtained  freed  from 
fat  and  other  impurities  by  washing  with  a  mixture  of  alcohol  and  light 
petroleum.  This  gives  the  "total  cantharidin,"  the  quantity  "free" 
being  estimated  in  like  manner  without  acidifying  the  crude  drug. 
Ney  suggests  a  modified  form  of  the  Panchaud-Siegfried  process,  and 
Reimers  a  combination  of  the  method  devised  by  Fromme  with  that  of 
the  fifth  German  Pharmacopeia. 

VOL.  c.  ii.  45 
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Tn  an  appendix  to  the  paper  the  results  of  determinations  by  Kneip 
and  by  Reimers  of  moisture,  fat,  and  ash  in  commercial  cantharides 
are  given.  T.  A.  H. 

A  Reaction  for  Oaulophyllin.  John  F.  H.  Gilbard  {Analyst, 
1911,  36,  270— 271).— Five  c.c.  of  an  alcoholic  extract  obtained 
by  digesting  0*1  gram  of  caulophyllin  in  25  c.c.  of  80%  alcohol  are 
filtered  and  evaporated  on  the  water-bath  in  a  flat  porcelain  capsule. 
The  residue  is  taken  up  with  1  c.c.  of  water,  and  broken  up  with  a  flat- 
headed  rod.  Two  c.c.  of  strong  sulphuric  acid  are  then  added  slowly 
and  the  mixture  well  stirred.  An  intense  purple-blue  colour  is  pro- 
duced within  five  minutes  ;  sometimes  the  colour  is  more  of  a  reddish- 
purple.  When  testing  a  mixture  of  drugs,  for  instance,  a  compound 
pill,  0*1  gram  of  the  pill  is  thoroughly  extracted  with  80%  alcohol,  the 
filtrate  is  evaporated,  and  the  residue  tested  as  directed.  The  extracts 
of  many  other  drugs  do  not  give  the  reaction.  L.  de  K. 

Estimation  of  Urea  in  Urine.  Yaldemar  Henriques  and  S.  A. 
Gammeltoft  {Chem.  Zentr.,  1911,  i,  1450;  from  Skand.  Arch.  Physiol., 
1911,  25,  153 — 168). — The  process  given  by  Levene  and  Meyer 
(defecation  with  phosphotungstic  acid,  and  conversion  of  urea  into 
ammonia  by  heating  with  sulphuric  acid  in  an  autoclave :  Abstr.,  1909, 
ii,  709)  is  recommended.  L.  de  K. 

Identification  of  Veronal.  Armand  Jorissen  (/.  Pharm.  Chim., 
1911,  [vii],  3,  478 — 481). — The  author  suggests  an  extension  of  the 
test  described  in  the  Swiss  Pharmacopoeia  for  the  identification  of 
"  veronal "  (diethylbarbituric  acid). 

Three  grams  of  potassium  hydroxide  are  melted  in  a  nickel  capsule, 
and  to  this  3  grams  of  "  veronal "  are  gradually  added  and  the 
heating  continued  during  ten  minutes.  The  cold  "  melt "  is  dissolved 
in  water  (10  c.c).  This  liquid  gives  (1)  the  Prussian  blue  reaction 
for  cyanides,  (2)  carbon  dioxide  on  addition  of  an  acid,  and  the 
acidified  solution  on  extraction  with  ether  yields,  after  evaporation  of 
the  ether,  oily  drops  having  an  odour  of  rancid  butter  and  giving  a 
wine-red  coloration  with  ferric  chloride.  When  "  veronal "  is 
mixed  with  quicklime  and  the  mixture  is  gently  heated  on  platinum 
foil,  inflammable  vapours  are  evolved,  and  the  residue  acquires  a 
cinnabar-red  coloration.  T.  A.  H. 

Identification  of  Cocaine  and  Some  Cocaine  Substitutes. 
Francis  J.  Seiter  and  Frederic  Enger  {Amer.  J.  Pharm.,  1911,  83, 
195 — 201). — The  tests  are  based  on  the  fact  that  a  2%  solution  of 
cocaine  hydrochloride  yields  characteristic  crystals  on  adding  a  1^ 
solution  of  either  gold  chloride,  platinum  chloride,  or  potassiuBf! 
permanganate ;  a  5%  solution  of  chromic  acid  is  also  a  valuable  micro- 
chemical  reagent.  For  the  exact  form  of  the  crystals  of  the  gold, 
platinum,  and  permanganate  cocaine  compounds,  the  micrographs  in 
the  original  article  should  be  examined,  and  for  further  details  the 
tabular  review  of  the  microscopic  tests  should  be  consulted.  A  good 
chemical  reagent  for  distinguishing  cocaine  and  its  substitutes  is  found 
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in  chlorine  water.  To  1  c.c.  of  a  \%  solution  of  the  alkaloid  are 
added  2  c.c,  of  strong  chlorine  water.  Cocaine  gives  no  precipitate  ; 
a-eucaine,  a  milky  turbidity;  )8-eucaine,  a  dense  white  turbidity; 
stovaine,  a  light  milky  turbidity  ;  holocaine,  a  light  yellow  turbidity  ; 
acoiup,  a  maroon  precipitate  and  claret  solution,  but  euphtalmine  gives 
no  reaction.  L.  de  K. 

The  Permanganate  Test  for  Cocaine.  Francis  J.  Seiter 
(Amer.  J.  Fharm.,  1911,  83,  265 — 268). — The  author  has  improved 
this  test  and  now  operates  as  follows :  To  one  c.c.  of  cocaine 
hydrochloride  solution  is  added  one  drop  of  25%  sulphuric  acid  and 
1  c.c.  of  saturated  potassium  permanganate  solution.  After  some 
time,  a  drop  of  the  liquid  is  removed  to  a  slide,  the  cover  glass  is 
adjusted,  the  excess  of  liquid  removed,  and  a  drop  of  water  drawn 
under  the  cover  glass  by  means  of  a  piece  of  filter  paper  placed  on  the 
opposite  side.  The  slide  is  then  examined  under  the  microscope  for 
the  characteristic  violet-red,  rectangular  plates  of  cocaine  per- 
manganate. One  part  of  cocaine  may  thus  be  detected  when 
dissolved  in  3000  parts  of  water. 

Accompanying  natural  alkaloids  and  also  cocaine  substitutes  are 
at  once  oxidised  with  the  exception  of  a-eucaine  and  /8-eucaine.  The 
a-com  pound  yields  violet-red  crystals  resembling  ammonium 
magnesium  phosphate  in  highly  diluted  solutions  (limit  1  :  5000),  but 
leafy  crystals  in  1%  solutions,  whereas  the  )8-compound  gives,  in 
1%  solutions,  minute  violet-red  globules  which  do  not  crystallise  when 
kept.  L.  DE  K. 

Direct  Estimation  of  Creatine  in  Pathological  Urine. 
G.  Stanley  Walpole  (/.  Physiol.,  1911,  42,  301— 308).— The  pink 
colour  given  in  alkaline  solution  by  creatine  and  not  by  creatinine 
when  a  trace  of  diacetyl  (dimethyl  diketone)  is  added  can  be  utilised 
for  the  colorimetric  estimation  of  creatine  in  urine.  The  method  is 
simple,  rapid,  and  fairly  accurate  in  cases  where  the  Folin  method 
was  used  as  a  control.  W.  D.  H. 

Polarimetric  Estimation  of  Nicotine  in  Tobacco  Extract. 
Josef  von  Degrazia  {Chem.  Zentr.,  1911,  i,  1085  ;  from  Fach.  Mitt, 
osterr.  Tabakregie,  1910,  87 — 90). — Thirty  grams  of  the  sample  are 
mixed  with  3*5  grams  of  calcium  oxide  and  10  c.c.  of  water,  and  the 
nicotine  liberated  is  rapidly  distilled  in  a  current  of  steam.  When 
the  weight  of  the  distillate  is  six  times  that  of  the  amount  of  extract 
used,  the  nicotine  is  practically  all  recovered.  After  observing  the 
rotation  of  the  distillate  in  a  20  cm.  tube  in  a  Lippich  half-shadow 
polarimeter,  the  percentage  of  nicotine  is  found  from  the  equation 
f'  =  a.G.f/g,  in  which  G  =  weight  of  distillate,  g  =  weight  of  the 
extract  taken,  and /=  the  rotation  constant;  this  varies  with  the 
temperature,  and  a  table  in  the  original  paper  should  be  consulted. 

L.  DE  K. 


I 


Estimation  of  Nicotine  in  Tobacco.  Josep  von  Degrazia 
Chem.  Zentr.,  1911,  i,  1085—1086;  from  Fach.  Mitt,  osterr. 
lubahregie,    1910,    149— 152).— Twenty   grams    of    finely   powdered 
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tobacco  are  treated  in  a  300  c.c.  flask  with  7  c.c.  of  potassium  hydroxide 
solution  (1:1),  a  few  grams  of  sodium  chloride,  and  150  c.c.  of 
boiling  concentrated  brine.  After  distilling  off  rapidly,  45  c.c,  the 
remainder  of  the  nicotine  is  distilled  in  a  current  of  steam  until  the 
distillate  measures  1 00  c.c.  In  the  case  of  samples  very  rich  in 
nicotine,  a  little  more  distillate  should  be  collected.  After  introducing 
the  steam,  the  heating  of  the  flask  should  be  interrupted  for  a  while 
so  as  to  dilute  the  residue  somewhat.  The  distillate  is  then  weighed 
and  polarised  (see  preceding  abstract).  L.  de  K. 

Estimation  of  Nicotine  in  Tobacco  and  in  Green  Plants  of 
"Nicotiana  Tabacum."  R.  Mellet  {Chem.  Zentr.,  1911,  i,  1561; 
from  Schweiz.  Woch.  Chem.  Pharm.,  1911,  49,  117— 120).— The  finely 
cut  up  material  (30  grams  of  dry  tobacco  or  250  grams  of  the  green 
plant)  is  treated  with  boiling  water  in  an  air-tight  flask,  and  then 
allowed  to  cool.  After  twenty -four  hours,  milk  of  lime  is  added,  the 
stopper  is  again  inserted,  and  the  contents  frequently  shaken  for 
another  twenty-four  hours.  The  liberated  nicotine  is  then  distilled  in 
a  current  of  steam  until  the  volume  of  the  distillate  is  about  three 
times  that  of  the  original  liquid.  The  distillate  is  acidified  with 
sulphuric  acid,  strongly  concentrated  out  of  contact  with  the  air, 
and  then  shaken  with  ether  after  adding  potassium  hydroxide.  The 
ethereal  solution  is  evaporated  until  the  vapours  no  longer  contain 
ammonia,  and  then  allowed  to  evaporate  spontaneously.  The  residue 
is  then  dissolved  in  water  and  titrated  with  iV710-sulphuric  acid. 

A  number  of  check  experiments  made  by  the  author  have  shown  I" 
that  0'06  gram  of  nicotine  should  be  added  to  the  amount  found. 

L.  DE  K. 

Estimation  of  Nicotine  in  Tobacco  Extracts.  Wilhelm 
KoENiG  {Chem.  Zeit.,  1911,  35,  521— 522).— Twenty  grams  of  the 
sample  are  mixed  in  a  spacious  glazed  porcelain  dish  with  ignited 
silver  sand  and  4  c.c.  of  aqueous  sodium  hydroxide  (I  :  1),  and  to  the 
half-dry  mass  is  added  so  much  burnt  gypsum  that  an  almost  dry 
powder  is  obtained.  This  is  rubbed  in  a  mortar  and  transferred  to  a 
250  c.c.  stoppered  bottle.  On  to  this  powder  is  then  delivered,  from  a 
pipette,  100  c.c.  of  toluene,  and  the  mixture  is  frequently  shaken 
during  two  or  three  hours.  Thirty  or  40  c.c.  are  then  poured  off  and 
filtered,  the  funnel  being  kept  covered,  and  the  filtrate  is  now 
examined  in  the  20  cm.  polarimeter  tube.  The  rotation  divided  by 
3*36 —  nicotine  in  the  100  c.c.  of  toluene  solution.  As  the  volume  of 
the  toluene  is,  of  course,  augmented  by  the  nicotine  present,  a  slight 
correction  should  be  applied  as  follows  :  x  =  g.  1004-^/100;  g=  grams 
of  nicotine  in  100  c.c.  of  toluene  solution;  xx6=  %  nicotine  ini 
sample. 

For  the  volumetric  estimation,  25  c.c.  of  the  toluene  solution  are 
placed  in  a  stoppered  flask  containing  25 — 50  c.c.  of  iV/10-hydrochloric 
acid  diluted  with  50 — 75  c.c.  of  water.  After  adding  25  c.c.  of  etherj 
and  4  drops  of  iodoeosin  (1  part  in  500  parts  of  alcohol)  and  thorough; 
shaking,  the  excess  of  acid   is  titrated,  with   constant  shaking,  with 
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^/lO-sodium  hydroxide;  1  c.c.  of  acid  =  0*0162  gram  of  nicotine  ;  the 
above  co.  rection  for  volume  is  then  applied. 

If  the  polarisation  test  alone  is  wanted,  10  grams  of  the  extract 
may  be  diluted,  if  necessary,  with,  say,  5  c.c.  of  water,  and,  after 
adding  2  c.c.  of  alkali  and  some  50  glass  beads,  the  nicotine  may  be 
extracted  by  shaking  for  two  to  three  hours  with  50  c.c.  of  toluene. 

L,  DE  K. 


n 


Theory  and  Modification  of  the  Malaquin  Test  for 
trychnine.  Georges  Deniges  {Bull.  Soc.  chim.,  1911,  [iv],  9, 
537—542). — Malaquin's  colour  reaction  for  strychnine  (Abstr.,  1910, 
ii,  165)  is  shown  to  depend  on  the  action  of  a  trace  of  nitric  acid 
on  a  mixture  of  tetrahydrostrychnine  and  strychnidine,  produced  by 
the  action  of  zinc  and  sulphuric  acid  on  strychnine.  Other  oxidising 
agents  may  be  used  in  place  of  nitric  acid,  and  the  author  outlines  a 
scheme  for  the  detection  of  strychnine,  which  involves  the  reduction 
of  the  alkaloid  with  zinc  and  hydrochloric  acid  and  the  application 
of  (1)  sodium  nitrite  and  (2)  bromide  to  different  aliquot  portions  of 
the  reduced  liquid,  the  former  giving  a  rose-red,  and  the  latter  a 
reddish-purple  coloration.  The  method  of  applying  this  improved 
Malaquin  test  is  described  in  detail  in  the  original.  T.  A.  H. 

Estimation  of  Theobromine  and  Caffeine.  C.  Monthule 
{Ann.  Chim.  anal.,  1911,  16,  137— 138).— 0-2  Gram  of  the  mixed 
alkaloids  is  dissolved  in  a  small  quantity  of  ammonia  and  introduced 
into  a  100  c.c.  flask,  when  20  c.c.  of  ii^l^-^il^er  nitrate  are  added. 
Should  a  precipitate  form,  this  is  redissolved  by  further  addition 
of  ammonia.  After  filling  the  flask  up  to  the  middle  with  water, 
a  drop  of  phenolphthalein  solution  is  added,  and  the  ammonia  is 
carefully  neutralised  with  acetic  acid.  After  diluting  up  to  the  mark 
and  filtering,  30  c.c.  of  the  liquid  are  titrated  for  silver  by  the 
Charpentier-Volhard  process. 

If  n  represents  the  number  of  c.c.  of  iV/lO-thiocyanate  employed, 
the  amount  of  theobromine  in  100  grams  of  the  mixture  would  be 
(10 -n)  X  16-6  (according  to  Kunze  and  Genin). 

The  caffeine  may  be  recovered  by  taking  a  further  portion  of  the  above 
prepared  neutralised  solution,  evaporating  to  dryness  on  the  water-bath 
with  addition  of  sodium  chloride,  and  extracting  with  chloroform. 

L.  DE  K. 

New  Applications  of  Amalgamated  Aluminium  in  Analyses. 
E.  Kohn-Abrest  (Bull.  Assoc,  chim.  Sucr.  Dist.,  1911,  28,  938—943). 
Amalgamated  aluminium,  prepared  by  placing  aluminium  turnings  for 
three  minutes  in  a  0*5%  solution  of  mercuric  chloride,  is  recommended 
for  the  defecation  of  solutions  containing  much  tannin  and  colouring 
matters.  The  effect  is  due  to  the  formation  of  alumina  with  evolution 
of  hydrogen.  L.  de  K. 

Lecithins  ex  ovo,  A  Characteristic  Colour  Reaction  for  them 
and  a  Change  which  they  Always  Undergo.  Carlo  Casanova 
{Boll.  Chim.  Farm.,  1911,  50,  309— 313).— The  emulsion  of  lecithins 
is  freed  from  alcohol,  and  extracted  with  ether.     The  concentrated 
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ethereal  solution  is  treated  with  2  c.c.  of  ammonium  molybdate,  then 
gradually  with  concentrated  sulphuric  acid.  At  the  surface  of 
contact  of  the  two  liquids,  a  cherry-red  coloration  appears,  which 
becomes  green  and  finally  intensely  blue.  Cholesterol  and  phytosterol 
do  not  give  this  reaction.  The  lecithins  alter  readily  in  air,  especially 
in  aqueous  suspension,  and  the  change  is  accompanied  by  an  increase 
in  the  quantity  of  free  acid  present.  Alcoholic  solutions  are  more 
stable.  E,,  Y.  S. 

The  Use  of  Triketohydrindene  Hydrate  for  the  Detection  of 
Proteins  and  their  Cleavage  Products.  Emil  Abderhalden  and 
Hubert  Schmidt  {Zeitsch.  physiol.  Chem.,  1911,  72,  37 — 43). — The 
blue  colour  given  by  this  reagent  with  proteins  (Ruhemann,  Trans,, 
1910,  97,  2025)  is  also  given  by  peptones,  and  a  large  number  of 
amino-acids  which  are  enumerated.  Proline,  oxyproline,  and  pyrrol- 
idone-2-carboxylic  acid  do  not  give  the  reaction ;  they  contain  an 
imino-  instead  of  an  amino-group.  The  reaction  is  only  given  by 
those  substances  which  contain  a  free  amino-  and  a  free  carboxyl 
group,  W,  D,  H, 

Protein  Estimation,  and  Peptic  Digestion  of  Protein. 
F.  Westhausser  (^ei<sc/i.  jD%sio^.  Chem.,  1911,  72,  363— 373).— The 
Stutzer-Burnstein  method,  and  precipitation  with  tannin  lead 
usually  to  the  same  result  in  protein  estimations,  and  in  the 
separation  of  protein  and  amide  (asparagine)  nitrogen.  The  results, 
however,  are  different  if  the  products  of  hydrolysis  liberated  by 
pepsin  are  investigated.  The  applicability  of  such  methods  for  the 
analysis  of  faeces  is  also  described,  W.  D.  H. 

Estimation  of  Gliadin.  J.  E,  Greaves  {J.  Biol.  Chem.,  1911,  9, 
271 — 293), — The  concentration  of  alcohol-soluble  proteins  is  decreased 
by  filtering  through  or  shaking  with  animal  charcoal.  Carefully 
made  asbestos  filters  do  not  produce  this  effect;  100  c.c,  of  alcohol 
extracts  0*05%  more  gliadin  from  8  grams  of  flour  than  it  does  from 
twice  the  amount  of  flour,  but  the  extraction  is  not  complete.  The 
strength  of  the  alcohol  is  a  factor  of  importance ;  74%  is  the  best, 
and  this  extracts  more  gliadin  when  hot.  Some  flours  contain 
suflficient  nitrogenous  substances  soluble  in  ether  to  affect  the  accuracy 
of  gliadin  estimations.  The  Kjeldahl  method  is  more  accurate,  although 
less  rapid,  than  the  polarimeter.  W.  D.  H, 

Hippurio  Acid  as  the  Cause  of  the  Failure  of  the 
Spectroscopic  Test  for  Haemoglobin  in  Urine,  F.  Alex. 
McDermott  (/,  Amer.  Chem.  Soc,  1911,33,  992— 995),— The  presence 
of  haemoglobin  in  urine  cannot  be  detected  by  means  of  the  absorption 
spectrum  unless  the  urine  is  quite  fresh.  It  has  been  found  that  if 
blood  is  introduced  into  normal  urine,  the  characteristic  haemoglobin 
spectrum  is  visible  at  first,  but  the  absorption  bands  gradually  fade 
and  ultimately  disappear.  It  is  therefore  evident  that  normal  urine 
contains  some  substance  which  destroys  hsemoglobin. 
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A  study  of  the  question  has  shown  that  uric  acid  and  carbamide  do 
not  produce  any  effect  on  the  absorption  spectrum  of  water  containing 
a  little  blood,  but  that  hippuric  acid  causes  the  bands  to  disappear 
entirely  in  a  few  minutes.  If  the  hippuric  acid  is  neutralised  with 
ammonia,  it  no  longer  has  the  power  of  destroying  the  haemoglobin, 
and  the  absorption  spectrum  remains  unaffected.  These  results 
indicate  that  when  a  specimen  of  urine,  suspected  of  containing 
haemoglobin,  has  to  be  left  for  some  time  before  the  application  of  the 
spectroscopic  test,  it  should  first  be  rendered  slightly  alkaline  with 
immonia.  E.  G. 

Detection  of  Blood  by  means  of  Leucomalachite  Green. 
fsANZ  Michel  {Chem.  Zeit.,  1911,  35,  .389—390). — The  reagent  is 
repared  by  dissolving  1  gram  of  leucomalachite  green  in  85  c.c.  of 
lacial  acetic  acid,  and  diluting  the  solution  with  water  to  a  volume 
if  250  c.c.  One  drop  of  the  solution  to  be  tested  for  blood  is  treated 
with  5  drops  of  the  reagent,  and  2  drops  of  a  1%  hydrogen  peroxide 
solution.  Should  blood  be  present,  a  green  coloration  develops  within 
a  short  time.  As  it  is  not  always  possible  to  prepare  a  completely 
colourless  solution  of  the  reagent,  a  control  test,  using  only  the 
reagent  and  hydrogen  peroxide,  should  be  made.  The  test  will  detect 
the  presence  of  0*001  mg.  of  blood.  Iron  rust,  saliva,  bile,  and  proteins 
do  not  give  a  coloration  with  the  reagent,  but  pus  sometimes  gives  a 
slight  reaction.  W.  P.  S. 

The  Estimation  of  Diastase  in  Organs.  H.  Schirokauer  and 
G.  G.  WiLENKO  (Biochem.  Zeitsch.,  1911,  33,  275—281).— 
Wohlgemuth's  method  was  employed,  into  which  two  modifications 
were  introduced,  namely,  the  diastase  was  extracted  from  the  well 
ground  organs  by  agitating  with  saline  for  one  hour  in  a  shaking 
machine,  and  by  shaking  the  digestion  mixtures  three  times  during 
the  course  of  incubation  (twenty-four  hours)  to  avoid  error  due  to 
sediment  formation.  Muscular  tissue  contained  the  largest  amount 
of  diastase,  kidneys  less,  and  liver  the  least  of  the  organs  investigated. 

S.  B.  S. 

Estimation  of  Catalase.  0.  Laxa  {Zeitsch.  Nahr.  Genussm.^  1911, 
21,  417 — 420). — An  apparatus  is  described  for  estimating  catalase  in 
milk ;  it  consists  of  a  graduated  glass  tube  of  20  c.c.  capacity,  the 
lower  end  being  drawn  out  to  form  a  narrow  jet,  whilst  the  upper  end 
is  fitted  with  a  tap.  A  mixture  of  the  milk  to  be  tested  and  hydrogen 
peroxide,  in  the  proportion  of  15  c.c.  of  the  former  to  5  c.c.  of  the 
latter,  is  filled  into  the  apparatus,  and  the  volume  of  oxygen  liberated 
by  the  action  of  the  catalase  on  the  hydrogen  peroxide  in  a  given 
period  of  time  is  ascertained  ;  this  volume  is  a  measure  of  the  catalytic 
activity  of  the  milk.  It  is  claimed  that  the  apparatus  yields  concordant 
and  trustworthy  result?.  W.  P.  S. 

Colorimetric  Detection  of  Some  Oxidising  Substances  of 
the  Body.  W.  Loele  {Chem.  Zentr.,  1911,  i,  38  ;  from  Miinch.  med. 
^och.,  57,  2414 — 2416). — Certain  cell  granules  have  the  property 
of  forming  coloured  compounds  with  alkaline  solution  of  phenol,  which 
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reaction  can  only  take  place  in  the  presence  of  oxidising  substances. 
Of  the  a-granules  and  the  similarly  behaving  granules  of  the 
a-leucocytes,  of  the  epithelia  of  the  salivary  glands,  etc.,  it  may i be  said 
that  the  granules  contain  an  amino-base  and  an  oxidising  enzyme 
(Schultzer's  oxydase). 

On  exposure  to  the  air,  a-naphthol-formol  solution  turns  first  green, 
then  blue,  and  finally  greyish-black.  The  colouring  matter  turns  red 
with  acids,  and  dissolves  in  chloroform.  When  blood- serum  is  added, 
the  coloration  is  retarded  ;  a  10%  solution  of  peptone,  or  of  Liebig's 
meat  extract,  or  addition  of  bile  has  the  same  effect.  The  green 
colouring  matter  obtained  behaves  like  a  lacmoid.  Boiled  meat 
extract,  however,  is  inactive,  showing  that,  in  this  case,  an  oxidising 
enzyme  is  present.  L.  de  K. 

The  Reactions  of  Van  Deen  and  Adler,  Coreado 
BoNGiovANNi  {Boll.  Chwi.  Farm.,  1911,  50,  201— 203).— Tarugi, 
finding  that  the  blue  coloration  with  hydi'ogen  peroxide  and  guaiacum 
or  benzidine  was  given  also  by  thiocyanates,  has  advanced  the  view 
that  these  reactions  of  blood  are  due  to  thiocyanates,  which  act  as 
peroxydases,  yielding  peroxygenated  substances  which  oxidise  the 
guaiacum  or  benzidine.  The  author  shows  that  this  is  improbable, 
because  the  coloration  is  given  by  chromates,  small  quantities  of 
bromine  and  other  oxidisers,  so  that  it  cannot  need  the  presence  of 
peroxygenated  compounds.  Moreover,  the  red  solutions  obtained 
from  thiocyanates  and  ferric  salts,  which  may  contain  a  peracid,  do 
not  give  the  benzidine  reaction,  E,,  Y.  S, 

Titration  of  "  Salvarsan "  with  Iodine  Solutions,  G.  Otto 
Gaebel  {Arch.  Pharm.,  1911,  249,  241— 247),— It  was  shown 
previously  (this  vol.  ii,  448)  that  ordinary  methods  for  the  estimation 
of  arsenic  could  not  be  used  for  "salvarsan  "  (diaminodihydroxyarseno- 
benzene  hydrochloride).  In  the  present  paper  the  interaction  of 
iodine  with  this  drug  is  considered,  and  it  is  shown  that  it  may  be 
estimated  by  titration  with  iodine  provided  an  empirical  factor  is  used 
in  calculating  the  results. 

The  interaction  of  "  salvarsan  "  with  iodine  takes  place  in  accordance 
with  the  equation  As[C6H3(OH)-NH2,HCl]2,2H20  +  4I2  +  4H2O 
=  2[AsO(OH)2-C6H3(OH)-NH2,HCl]  +  SHI,  but  in  practice  only  7-5 
atoms  of  iodine  are  used  per  mol.  of  "  salvarsan  "  in  place  of  8  as 
required  in  this  reaction.  This  is  probably  due  to  the  reversibility  of 
the  reaction.  The  following  method  of  carrying  out  the  estimation  is 
suggested,  and  under  these  conditions  1  c.c,  of  ^/10-iodine  is  equiva- 
lent to  0-006326  gram  of  "salvarsan,"  A  quantity  of  an  0-2  to  08% 
solution  of  the  drug,  equal  to  O'l  gram,  is  mixed  with  1  c.c.  of  starch- 
solution  and  titrated  with  iV7 10- iodine  solution  until  a  permanent 
blue  coloration  is  produced.  T.  A.  H. 
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ftptical  Properties  of  Some  Unsaturated  Ketones.  Frederick 
Getmak  (Arner.  Chem.  J.,  1911,  45,  539—547). — In  an  earlier 
paper  (Abstr.,  1910,  ii,  832)  the  surface  tensions  and  densities  of 
mesityl  oxide,  styryl  methyl  ketone,  styryl  ethyl  ketone,  and 
benzylidenepinacolin  were  recorded,  and  it  was  shown  that  these 
substances  are  non-associated.  The  refractive  indices,  dispersions, 
and  absorption  spectra  have  now  been  determined. 

The  refractive  indices  have  been  measured  for  the  D,  C,  F,  and  G 
lines  at  various  temperatures.  In  the  case  of  styryl  methyl  ketone, 
styryl  ethyl  ketone,  and  benzylidenepinacolin  (which  melt  at  40"2'^, 
37"5°,  and  39*5°  respectively),  several  rea,dings  were  taken  on  the 
supercooled  liquids  ;  when  the  refractive  indices  are  plotted  against 
the  temperatures,  no  discontinuity  is  apparent  at  the  m.  p.  The 
molecular  refractions  have  been  calculated  by  the  Gladstone  and  Dale 
and  the  Lorentz-Lorenz  formulae  and  compared,  in  each  case,  with  the 
values  computed  from  the  refractivities  of  the  elements  as  determined 
by  Conrady  (Abstr.,  1889,  661)  and  Briihl  (Abstr.,  1891,  776).  The 
two  sets  of  values  thus  obtained  agree  fairly  closely  for  mesityl  oxide, 
but  for  the  other  compounds  the  observed  values  are  much  higher 
than  the  calculated ;  this  optical  exaltation  is  ascribed  by  Briihl 
to  the  relative  positions  of  the  unsaturated  groups  in  the  molecule 
(Trans.,  1907,  91,  115;  Abstr.,  1908,  ii,  1002).  Similar  large 
differences  between  the  molecular  dispersions  and  those  calculated 
from  the  atomic  dispersions  (Briihl,  Abstr.,  1891,  776)  are  shown  by 
all  the  four  compounds. 

The  ultra-violet  absorption  spectra  of  styryl  ethyl  ketone  and 
benzylidenepinacolin  have  been  studied,  and  the  results  plotted  by 
Baly  and  Desch's  method  (Trans.,  1904,85,  1039),  The  curves  thus 
obtained  have  the  same  general  form  as  that  of  styryl  methyl  ketone 
(Baly  and  Schaefer,  Trans.,  1908,  93,  1813).  E.  G. 

The  Origin  of  Spectra.  Frank  Hokton  {Phil.  Mag.,  1911,  [ vi],  21, 
214 — 219). — The  five  distinct  line  spectra  which  are  exhibited  by  mercury 
vapour  under  different  conditions  of  electrical  discharge  (compare  this 
vol.,  ii,  559)  are  attributed  to  the  re-combination  of  remainder  atoms 
of  different  "  electric  atomic  weight "  with  the  appropriate  number  of 
electrons  to  form  neutral  systems.  These  systems  differ  probably  from 
the  atoms  of  the  unionised  gas  and  represent  less  stable  arrangements 
of  positive  ions  with  one  or  more  electrons  revolving  round  them,  each 
system,  however,  being  electrically  neutral.  The  periods  of  these 
systems  will  depend  on  the  arrangement  of  the  electrons  around  the 
central  positive  ion.  For  any  one  system  there  must  be  several 
positions  of  equilibrium,  and  consequently  several  periods.  Since  a 
definite  minimum  amount  of  energy  will  be  required  for  the  production 
of  a  particular  positive  ion,  it  follows  that  the  corresponding  neutral 
system,  and  the  lines  to  which  it  gives  rise,  will  appear  when  the 
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energy  is  increased  up  to  that  value.     In  this  way  the  appearance  of  ' 
the  distinct  line   spectra  under  altered   electrical  conditions  can  be 
accounted  for.     The  fact  that  compounds  always  give  banded  spectra 
seems  to  indicate  that  these  are  due,  not  to  electrons,  but  to  systems 
of  atomic  dimensions  vibrating  within  the  molecule.  H.  M.  D. 

The  Carrier  and  the  Emission  Centre  of  Series  Lines. 
Johannes  Stark  {Jahrh.  Radioaktiv.  Elektronik,  1911,  8,  231 — 240  j 
Ber.  Deut  physikal.  Ges.,  1911,  13,  405 — 416). — A  theoretical  paper 
in  which  the  author  maintains  the  correctness  of  the  hypothesis  that 
tlie  line  spectra  are  due  to  positive  ions.  The  actual  centres  of 
emission  and  absorption  are  supposed  to  be  the  parts  of  the  atoms 
from  which  valency  electrons  have  been  removed.  H.  M.  D. 

Spectroscopic  Investigations  in  Connexion  with  the 
Active  Modification  of  Nitrogen.  I.  Spectrum  of  the 
After-Glow.  Alfred  Fowler  and  (Hon.)  Robert  J.  Strutt  {Proc. 
Roy.  Soc,  1911,  A,  85,  377— 388).— The  spectrum  of  the  after-glow  of 
pure  nitrogen  is  described  in  detail,  and  wave-length  measurements 
showing  the  series  relationships  of  the  various  bands  are  recorded. 
The  bands  appear  to  fall  into  three  groups,  the  first  of  which  contains 
three  bright  bands  in  the  red,  yellow,  and  green,  and  these  have  been 
found  to  be  identical  with  some  of  the  bands  in  the  first  positive 
group  of  nitrogen. 

The  second  group  consists  of  a  series  of  eleven  bands  in  the  violet  i 
and   ultra-violet   extending    from   X  =  4312    to    X  =  2503;    these   are  [ 
degraded  towards  the  red  end  of  the  spectrum  and  have  double  heads. 
Other  fainter  series  of  bands  of  similar  structure  also  belong  to  this 
group. 

The  third  group  consists  of  a  series  of  flutings,  degraded  towards 
the  more  refrangible  end,  which  correspond  in  every  way  with 
Deslandres'  third  positive  group  of  nitrogen  bands. 

The  effect  of  introducing  a  condenser  into  the  discharge  circuit  is  to 
reduce  the  intensity  of  the  first  positive  bands,  to  intensify  the  second, 
and  to  abolish  those  of  the  third  positive  group.  At  the  same  time  a 
new  series  of  seven  bands  makes  its  appearance  in  the  ultra-violet 
from  \=2904  to  X  =  2256,  These  have  not  been  described  previously, 
and  it  is  suggested  that  they  should  be  termed  the  "  fourth  positive  "  | 
group. 

When  the  discharge  is  such  as  to  give  only  the  line  spectrum  of 
nitrogen,  there  is  no  after-glow  effect.  H.  M.  D. 

The  Ultra-violet  Bands  of  the  Carbon  Monoxide  Spectrum. 
Peter  WoLTER  {Zeitsch.  wiss.  Photochem.,  1911,  9,  361— 387).— Wave- 
length measurements  have  been  made  of  the  bands  in  the  ultra-violet 
spectrum  emitted  by  Geissler  tubes  containing  carbon  monoxide.  By 
means  of  Geissler  tubes  furnished  with  a  Wehnelt  cathode,  as 
described  by  Konen  and  Jungjohann  (Physikal.  Zeitsch.,  1910, 11,  112), 
the  author  has  succeeded  in  obtaining  spectra  of  high  intensity  with  a 
continuous  current  discharge. 

The  wave-length  data  are  examined  in  reference  to  Deslandres'  laws, , 
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and  although  an  approximate  agreement  is  found,  the  author  arrives 
at  the  conclusion  that  these  do  not  afford  a  sufficiently  accurate 
representation  of  the  structure  of  the  bands.  H.  M.  D. 

Spectra  of  Combustion  of  Hydrocarbons  and  of  Different 
Metals.  Jean  Meunibr  {Compt.  rend.,  1911,  152,  1760— 1762).— A 
Bunsen  burner  supplied  with  hydrogen  instead  of  coal  gas  can  be 
made  to  give  a  well-defined  inner  cone  similar  to  the  green  one  shown 
in  the  ordinary  way  when  the  air  supply  of  a  Bunsen  is  increased. 
The  spectrum  of  this  cone  shows  lines  of  calcium  from  floating  dust. 
The  principal  lines  of  the  spectra  given  by  different  metals  burning  in 
air  are  mentioned.  W.  0.  W. 

Circular  Double  Refraction  of  Sodium  Chlorate.  Georges 
Meslin  {Compt.  rend.,  1911,  152,  1666 — 1668). — Fi-esnel's  triprism 
of  quartz  has  been  imitated  with  sodium  chlorate  to  ascertain  whether 
the  double  refraction  produced  in  the  direction  of  the  axis  in  the 
former  case  would  also  bo  exhibited  by  an  optically  active  substance 
not  doubly  refracting  in  the  ordinary  way.  The  assemblage  consisted 
of  a  prism  of  dextrorotatory  crystals  having  an  angle  of  137°,  with 
two  Isevorotatory  prisms  of  angle  68°30'.  Observations  with  the 
mercury  arc  showed  that  the  yellow,  green,  and  violet  lines  were 
doubled  by  the  prism,  the  two  components  being  circularly  polarised 
in  opposite  directions.  W.  O.  W. 

Molecular  Structure  and  Optics  of  Large  Liquid  Crystals. 
Otto  Lehmann  {Ann.  i'hysik,  1911,  [iv],  35,  193 — 219). — By  means 
of  a  special  form  of  crystallisation  microscope  the  author  has  examined 
the  structure  of  liquid  crystals  of  ethyl  j;>-azoxybenzoate  of  about 
1  mm.  diameter.  The  appearances  presented  in  ordinary  and 
polarised  light  between  parallel,  crossed,  and  half-crossed  nicols  are 
illustrated  and  described  in  detail.  Observations  were  also  made  with 
2>azoxyphenetole  containing  a  little  azo benzene,  with  p-azoxyanisole 
admixed  withjo-azoxyphenetole,  resin,  and  oil,  and  withp-azoxyphenetole 
admixed  with  methylene  iodide  and  resin.  H.  M.  D. 

Anomalous  Magnetic  Rotation  Dispersion  and  Selective 
Absorption.  G.  J.  Elias  {Ann.  Physih,  1911,  [iv],  35,  299—346).— 
Measurements  have  been  made  of  the  rotation  dispersion  for  various 
substances  which  exhibit  selective  absorption,  with  special  reference 
to  the  magnitude  of  the  dispersion  in  the  neighbourhood  of  the 
absorption  bands. 

Detailed  results  are  recorded  for  aqueous  solutions  of  praseodymium 
iiiitrate,  neodymium  nitrate,  samarium  nitrate,  and  erbium  nitrate. 
Observations  were  also  made  with  liquid  air,  water,  aqueous  solutions 
pf  potassium  permanganate  and  cobalt  chloride,  and  with  uranium 
glass.  The  data  are  discussed  in  reference  to  the  hypothesis  put 
orward  to  account  for  the  magnetic  rotation  of  the  plane  of 
:>olarisation.  H.  M.  D. 

A  Method  of  Optical  Control  for  Magneto  chemical 
Analyses.  Paul  Pascal  {Compt.  rend.,  1911,  152,  1852—1855. 
pompare  this  vol.,  ii,  91,  183,  251,  252).— From  Drude's  modification 
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of  the  Ketteler-Helmholtz  dispersion  formula  (Ann.  Fhynik,  1904, 
[iv],  14,  677)  the  author  deduces  the  simplified  expression  : 

in  which  M  is  the  molecular  weight,  d  the  density  of  a  substance 
having  refractive  index  n,  Xj  and  Ag  are  the  two  wave-lengths  for 
which  n  has  been  measured,  whilst  ?•  =  w^  —  1  +  kX?.  ^  is  found  to  be 
nearly  equal  to  the  sum  of  the  valencies  of  the  atoms  composing  the 
molecule,  and  its  difference  from  this  number,  A,  when  not  zero, 
is  shown  to  be  closely  connected  with  the  constitutive  properties 
of  the  substance.  A  has  been  determined  for  several  hydrocarbons 
and  their  halogen  derivatives,  and  from  the  results  conclusions  have 
been  arrived  at  concerning  the  number  of  electrons  influencing  n, 
which  agree  closely  with  those  previously  deduced  from  magnetic 
measurements. 

Generally  speaking,  ethylenic  linkings  and  I'ing-formation  diminish 
the  number  of  active  electrons.  Benzenoid  hydrocarbons  behave 
optically  and  magaetically  as  though  no  double  linkings  are  present. 
Halogens  diminish  the  number  of  electrons  active  in  the  optical  sense, 
and,  except  in  the  case  of  fluorine,  they  also  produce  a  diminution  in 
diamagnetism.  According  to  Drude's  electronic  theory  of  light  the 
optical  effect  is  due  to  mutual  saturation  of  supplementary  valencies, 
and  the  same  explanation  has  already  been  adopted  by  the  present 
author  to  account  for  the  diamagnetic  deficits  in  halogen  compounds. 

W.  O.  W. 

Nature  of  the  Photochlorides  of  Silver  and  their  Potential 
in  Light.  Konkad  Sickling  {Zeitsch.  physikal.  Chem.^  1911,  77, 
1 — 57). — The  preparation  of  photochlorides  of  silver  coutainiug  silver 
chloride  and  amorphous  silver  in  varying  proportions  is  described. 
From  the  results  of  solubility  and  of  potential  measurements  the  con- 
clusion is  drawn  that  the  photochlorides  are  solid  solutions  of  silver 
chloride  and  amorphous  silver.  The  "half  chloride,"  Ag2C(,  is  doubt- 
less present,  but  is  not  a  predominant  component  of  the  system.  It  is 
probable  that  colloidal  silver  and  silver  chloride  are  miscible  in  all 
proportions.  There  is  a  definite  region  of  stability  of  the  photo- 
chlorides towards  crystalline  silver  and  silver  chloride. 

In  the  first  experiments  on  the  influence  of  light  on  the  potential  ot 
the  photochlorides,  the  latter  were  absorbed  in  gelatin,  but  later  it 
was  found  more  advantageous  to  use  colloidal  silicic  acid  as  the 
absorbing  agent.  Platinum  net  was  used  as  electi"ode,  platinum 
chloride  solution  as  electrolyte,  and  the  potentials  were  measured 
against  the  silver/silver  chloride  electrode,  the  latter  being  kept  in  the 
dark.  The  Uviol  lamp  and  the  Nernst  light  were  used  as  sources  of 
illumination.  With  the  former,  alterations  of  potential  up  to  J  volt 
were  observed,  illumiuation  rendering  the  electrode  more  positive. 

The  influence  of  the  composition  of  the  photochloride  mixture,  of 
the  intensity  and  colour  of  the  light,  and  of  the  temperature  were 
investigated  in  detail.  Photochlorides  containing  the  components  in 
any  proportion  appear  to  be  sensitive  to  light.  On  exposure  to  white 
light,  the  potential  gradually  rises  to  a  maximum  and  then  diminishes 
somewhat.  On  then  removing  the  source  of  light  the  potential 
gradually  falls,  in  some   cases   becomes   negative,    and   then   slowly 


GENERAL  AND   PHYSICAL  CHEMISTRY.  ii.   681 

returns  to  the  potential  before  illumination.  Blue  and  yellow  ha^e 
much  the  same  effect  as  white  light,  green  light  has  a  less  powerful 
action,  and  red  light  produces  a  negative  potential.  The  maximum 
potential  rises  in  an  approximately  logarithmic  manner  with  the 
intensity  of  illumination.     The  temperature-coefficient  is  negative. 

G.  S. 

^HNfature  of  the  Photochlorides  of  Silver  and  their  Potential 
TrLight.]  Emil  Baur  {Zeitsch.  physikal.  Chem.,  1911,  77,  58 — 65. 
Compare  preceding  abstract). — In  order  to  explain  the  complicated 
form  of  the  potential  curve  obtained  on  illuminating  a  photochloride 
and  then  withdrawing  the  source  of  light  (maximum  in  light,  minimum 
in  the  dark,  with  subsequent  slow  return  to  the  original  potential), 
three  processes  are  necessary,  a  positive,  a  negative,  and  an 
annulling.  The  positive  process  is  the  absorption  of  light  energy 
by  the  silver  chloride  in  the  photochloride,  whereby  it  becomes 
unstable;  the  annulling  process  is  the  gradual  "acclimatisation"  of 
the  photochloride  to  light,  whereby  the  stimulating  effect  of  the  latter 
diminishes.  The  negative  action  which  has  been  observed  for  red 
light  is  ascribed  by  the  author  to  the  silver  in  the  photochloride,  also 
assumed  to  be  sensitive  to  light,  and  it  is  shown  that  the  results  can 
be  accounted  for  in  this  way. 

The  results  obtained  by  Siehling  are  further  shown  to  afford  an 
explanation  of  certain  phenomena  observed  in  photography,  such  as 
solarisation.  G.  S. 

Photochemical  Reactions  in  Aqueous  Solution.  Alfred 
Benrath  {Annalen,  1911,  382,  222 — 235). — The  action  of  ultra-violet 
(mercury)  light  on  aqueous  solutions  is  not  so  marked  as  its  action  on 
gases  (Berthelot  and  Gaudechon,  Abstr.,  1910,  i,  349  ;  ii,  564,  606,  814  ; 
this  vol.,  ii,  240,  242;  Stoklasa  and  Zdobnicky,  this  vol.,  i,  178). 
The  effects  are  similar  to  those  of  ordinary  light,  but  more  pro- 
nounced. All  carboxylic  acids  are  decomposed  according  to  the 
scheme  E,'C02H — ^-RH-fCOg.  In  the  case  of  /3-ketonic  acids,  this 
lecomposition  occurs  in  the  dark  when  solutions  of  the  acids  are 
eated ;  a-ketonic  acids  are  decomposed  when  exposed  to  sunlight  in 
lass  vessels.  Other  acids  are  decomposed  but  slowly  under  these 
onditions,  but  decompose  more  readily  in  the  presence  of  fluorescent 
alts,  such  as  those  of  uranium.  All  acids  decompose  when  exposed  in 
[iiartz  vessels  to  the  effect  of  the  rays  from  a  mercury  lamp.  Sul- 
ihonic  acids  behave  in  a  similar  manner ;  for  example,  an  aqueous 
olution  of  sulphanilic  acid  is  decomposed  into  aniline  and  sulphuric 
jCid.  An  aqueous  solution  of  ether  does  not  yield  alcohol  when 
xposed  to  ultra-violet  light.  Esters,  on  the  other  hand,  are  hydro- 
y^sed,  whereas  ester  formation  has  not  been  observed.  Halogen 
erivatives  are  hydrolj'sed ;  thus  bromobenzene  and  water  yield 
henol  and  hydrobromic  acid.  Monochloroacetic  acid  yields  first 
lycollic  acid,  but  this  is  oxidised  to  glyoxylic  acid,  which  is 
ecomposed  into  formaldehyde  and  carbon  dioxide.  Dichloroacetic 
3id  yields  glyoxylic  acid  or  its  decomposition  products,  and 
ichloroacetic  acid  yields  chloroform  and  carbon  dioxide.  Chloro;^ 
im     in    aqueous    suspension    or    aqueous    alcoholic     solution     is 


ii.   682  ABSTRACTS  OF   CHEMICAL  PAPERS. 

oxidised  to  formic  acid  or  its  decomposition  products.  The  only 
manner  of  preventing  the  decomposition  of  chloroform  is  to  keep  it  in 
the  dark.  Carbon  tetrachloride  and  water  yield  carbon  dioxide  and 
hydrochloric  acid.  Choral  hydrate  is  decomposed  by  water  into 
carbon  dioxide  and  formaldehyde.  For  hydrolytic  decomposition  of 
ketones  compare  Ciamician  and  Silber  (Abstr.,  1907,  i,  587;  1908, 
i,  277,  555;  1909,  i,  306,  396). 

When  aqueous  solutions  of  a-  or  ;8-hydroxy-acids  are  exposed  to 
ultra-violet  light  in  the  presence  of  ferrous  salts,  ketonic  acids  are  first 
formed,  and  these  are  then  decomposed  into  carbon  dioxide  and  alde- 
hydes or  ketones.  It  is  not  advisable  to  seal  the  tubes  while  they  are 
exposed  to  the  light,  as  the  pressure  of  the  carbon  dioxide  may  be 
appreciable.  Lactic,  a-phenyl-lactic,  malic,  and  mandelic  acids 
behave  in  this  way.  Citric  acid  yields  acetone  and  carbon  dioxide, 
acetonedicarboxylic  acid  probably  being  formed  as  an  intermediate 
product.  Tartaric  acid  is  oxidised  to  carbon  dioxide,  formaldehyde, 
glyoxylic  acid,  and  glyoxal. 

The  velocity  of  a  photochemical  reaction  can  be  studied,  in  many 
cases,  by  means  of  the  change  in  electrical  conductivity,  provided  the 
solutions  are  less  concentrated  than  normal.  This  is  shown  in  the 
case  of  the  reduction  of  ferric  chloride  by  means  of  ethyl  alcohol, 
where  the  value  A/^  (increase  in  conductivity  per  minute)  rises  rapidly 
and  finally  becomes  constant.  The  hydrolysis  of  chloroform  by  water 
is  a  pure  photochemical  reaction,  and  the  values  for  A/^  are  nearly 
constant,  but  tend  to  diminish  as  t  increases.  This  may  be  due  to  the 
fact  that  the  hydrogen  chloride  formed  acts  as  a  catalyst. 

The  hydrolysis  of  methyl  acetate  and  of  monochloroacetic  acid  has 
been  studied  in  a  similar  manner.  In  the  latter  case  a  0'6iV- 
•solution  was  used,  and  the  values  for  A/<  increased  with  t,  and  finally 
attained  a  maximum. 

Experiments  have  been  made  on  the  absorbing  values  of  different 
liquids  for  the  active  light  rays.  This  was  effected  by  surrounding 
the  narrow  quartz  cylinder  containing  the  mixture  under  investigation 
within  a  quartz  mantle  and  filling  the  space  between  the  two  vessels 
with  the  liquid.  Water  is  the  liquid  most  transparent  to  the  active 
rays,  and  the  benzene  hydrocarbons  the  least.  The  following  com- 
parative numbers  are  given:  Water,  100;  methyl  alcohol,  94;  ethyl 
alcohol,  93  ;  glycerol,  56  ;  acetic  acid,  31 ;  isopropyl  alcohol,  27  ;  isobutyl 
alcohol,  20  ;  isoamyl  alcohol,  14  ;  ethyl  acetate,  8  ;  methyl  acetate,  5; 
benzene,  3  ;  toluene,  3.  J.  J.  S. 

Variations  in  the  Distribution  of  a-Particles.  E.  C.  Snow 
{Phil.  Mag.,  1911,  [vi],  22,  198— 200).— The  theory  of  ideal  frequency 
curves  developed  by  Karl  Pearson  has  been  applied  to  the  experi- 
mental results  in  the  paper  by  Rutherford  and  Geiger  (Abstr.,  1910, 
ii,  917)  bearing  the  same  title,  to  measure  the  "goodness  of  fit"  of  the 
experimental  results  with  theory.  The  "  fit  "  is  described  as  fair  for 
the  ^-minute  interval  and  better  for  the  -^-minute  interval  experi- 
ments. Those  authors'  conclusion,  that  the  variations  of  emission  are 
not  greater  than  is  to  be  expected  on  a  random  distribution,  is  not 
controverted.  F.  S 
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Energy  Transformations  of  A'-Rays.  William  H.  Bragg  and 
ITarry  L.  Porter  {Proc  Roy.  Soc,  1911,  4,  85^  349— 365).— Accord- 
ing to  the  corpuscular  theory  of  A^-rays,  the  passage  of  these  through 
matter  gives  rise  to  cathode  rays  which  alone  cause  ionisation.  Since 
the  speed  of  a  cathode  I'ay  is  determined  by  the  hardness  of  the  X-ray 
from  which  it  is  derived,  it  is  permissible  to  speak  of  a  zinc  cathode 
ray  as  determining  the  quality  of  the  zinc  X-ray.  Homogeneous  tin 
A-rays  were  allowed  to  fall  normally  on  plates  of  copper  and  zinc,  and 
the  energy  of  the  zinc  cathode  rays  and  the  copper  cathode  rays  were 
measured  in  terms  of  the  ionisation  they  produce.  Allowing  for  the 
energy  appearing  as  copper  ATrays  and  zinc  X-rays,  it  was  found  that 
the  rate  of  production  of  cathode  rays  is  proportional  to  the  absorption 
of  the  primary  tin  X-rays  in  the  metal.  If  plates  of  metals  other 
than  copper  and  zinc  were  used,  or  tin  replaced  by  arsenic  or  zinc,  this 
proportionality  was  still  found  to  exist,  This  suggests  that  when 
X-rays  are  absorbed  by  matter  their  energy  is  fully  accounted  for  by 
the  energy  of  the  cathode  rays.  If  characteristic  X-rays  are  formed, 
these  result  from  the  transformation  of  the  cathode  rays. 

In  order  to  show  that  ionisation  is  not  directly  due  to  X-rays,  the 
ionisation  due  to  cathode  rays  produced  in  silver  was  compared  with 
the  ionisation  produced  by  the  passage  of  the  same  beam  of  X-rays 
through  oxygen.  Tin  X-rays  were  passed  into  a  chamber  closed 
by  one,  two,  or  more  sheets  of  silver  foil.  From  the  curve  showing 
the  relation  between  cathode  ray  radiation  and  the  thickness  of  the 
silver,  the  amount  of  such  radiation  produced  in  the  silver  could  be 
found  in  terms  of  that  emerging.  When  tin  X-rays  were  passed  into 
this  chamber  containing  oxygen,  it  was  found  that  the  ionisation  due 
to  the  cathode  rays  produced  in  the  silver  (as  obtained  by  that 
emerging  from  the  silver)  was  34-3  times  the  ionisation  produced  by 
the  X-rays  in  an  equal  weight  of  oxygen.  Experiments  also  show 
that  the  absorption  coeiEcient  of  tin  X-rays  in  silver  was  thirty-six 
times  greater  than  that  in  oxygen,  weight  for  weight.  According  to 
the  corpuscular  theory  this  means  that  the  cathode  ray  production  in 
silver  is  thirty-six  times  greater  than  that  produced  in  oxygen,  and 
these  results,  therefore,  indicate  that  the  whole  of  the  ionisation 
in  oxygen  must  be  attributed  to  the  cathode  rays.  H.  M.  D. 

Chemical  Action  of  Canal  Rays.  Volkmar  Kohlschutter 
{Zeitsch.  Elektrochem.,  1911,  17,  393— 398).— Referring  to  the 
experiments  of  Dechend  and  Hammer  (this  vol.,  ii,  454)  the  author 
describes  a  number  of  observations  of  the  action  of  canal  rays  on 
metals  and  salts.  In  general,  the  changes  observed  are  independent  of 
the  nature  of  the  gas  in  which  the  rays  are  produced,  although  they 
take  place  more  readily  in  a  gas  of  higher  molecular  weight.  The 
author  thinks  that  the  changes  are  probably  due  either  to  the 
mechanical  effects  of  the  impact  of  atoms  moving  at  a  high  velocity 
or  to  the  heat  developed  by  the  impact ;  specific  chemical  reactions  of 
the  rapidly  moving  atoms  have  not  as  yet  been  definitely  recognised. 

T.  E. 

The  Transformation  of  the  Actinium  Emanation.  Hans 
GEiGE^i  {Fhil.  Mag.,    1911,   [vi],  22,  201— 204).— The  occurrence  of 
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double  scintillations,  using  the  a-rays  of  the  actinium  emanation,  gave 
rise  to  the  presumption  that  the  change  of  the  emanation  was  either 
accompanied  by  the  expulsion  of  two  a-particles,  or  that  it  was 
duplex,  the  period  of  the  a-ray  product  of  the  emanation  being  less 
than  0"1  second  (Geiger  and  Marsden,  Abstr.,  1910,  [ii],  92).  Experi- 
ments on  the  range  of  the  a-rays  of  the  actinium  emanation  have 
shown  that  the  a-rays  consist  of  two  types,  the  ranges  of  which,  in  air, 
are  5*7  and  6"5  cm.,  the  range  of  the  a-ray  of  the  active  deposit  being 
5*4  cm.  The  a-ray  of  actinium-JT  has  a  range  of  4*4  cm.,  Hahn 
having  ascribed  to  actinium-X  the  longer-ranged  a-ray  given  by  the 
emanation.  Further  evidence  has  been  obtained  that  the  a-ray  of 
6*5  cm.  range  is  due  to  a  product  of  the  emanation,  having  a  period  of 
the  order  of  1 /500th  second,  that  duo  to  the  emanation  itself  having 
the  range  of  5*7  cm.  An  arrangement  was  used  whereby  only  the 
longest  range  a-rays  could  reach  the  screen  from  a  tube  with  a  thin 
mica  window  in  which  actinium  emanation  circulated.  Inside  the 
tube  was  placed  an  electrode,  so  that  no  a-rays  proceeding  from  the 
electrode  could  escape  from  the  mica  window.  Application  of  a  field 
to  the  inner  electrode  and  the  tube  greatly  reduced  the  number  of 
a-rays  reaching  the  screen,  showing  that  the  product  of  the  emanation 
gives  a-rays  and  carries  a  charge.  From  the  field  necessary  to  effect 
a  certain  reduction  in  the  number,  and  by  assuming  that  the  radio- 
active atoms  possess  the  same  migration  constant  as  positive  ions, 
a  rough  estimate  of  the  order  of  the  period  of  the  product  was 
obtained.  F.  S. 

A  New  Radium  Perpetuum  Mobile.  Heinkich  Greinacher 
{Ber.  Deut.  physikal.  Ges.,  1911,  13,  398 — 404). — This  apparatus  is  in 
principle  the  same  as  in  that  of  the  Curies'  first  demonstration  of  the 
negative  charge  carried  by  the  (3ra,js  of  radium.  A  metal  plate, 
completely  embedded  in  paraflSn  wax,  absorbs  the  yS-rays-from  a  radium 
source  and  becomes  negatively  charged.  The  plate  is  connected,  by  a 
fine  wire  embedded  in  paraffin  wax  within  a  metal  tube,  with  the 
needle  of  a  "binant  electrometer  "  placed  at  a  considerable  distance  to 
avoid  the  ionisation  of  the  air  around  the  needle  by  the  radium.  The 
"  binant  electrometer "  is  a  kind  of  quadrant  electrometer  with  a 
single  pair  of  opposite  quadrants,  one  carrying  a  platinum  wire  for 
discharging  the  needle  when  the  deflection  attains  a  certain  value.  The 
needle  is  charged  up  negatively,  and  discharged  alternately  at  a  definite 
constant  rate  if  an  external  separate  radium  preparation  is  placed  upon 
the  embedded  metal  plate,  or  brought  near  to  it,  so  that  )8-rays 
penetrate  to  the  plate.  The  instrument  is  arranged  for  use  with  a 
mirror  and  scale  for  lecture  demonstration,  and  possesses  the  advantage 
that  it  can  be  worked  with  any  available  preparation  of  radium. 

F.  S. 

A  Readily  Absorbable,  Ionising  Radiation  Emitted  by 
Radium-C.  Louis Wertenstei n  (Com/9^  rend.,  1911, 152,1657 — 1660. 
Compare  Abstr.,  1910,  ii,  817). — The  radiation  giving  rise  to  strong 
ionisation,  to  which  attention  has  previously  been  drawn,  appears  to 
be  produced  by  the  projection  of  radium-Z?  from  radium- C,  since  its 
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intensity  is  always  proportional  to  the  amount  of  radium -C  on  an 
active  disk,  and  it  is  only  slightly  deviated  by  a  magnetic  field  of 
moderate  intensity.  W.  O.  W. 

The  Estimation  of  Radium  Emanation  by  the  lonisation 
Current.  W.  S.  Titofk  {Phyaikal.  ZeitscL,  1911,  12,  476—480).— 
Details  are  given  of  a  comparison  of  Mache's  method  and  Elster  and 
Geitel's  apparatus  with  Schmidt's  method  and  instruments  in  the 
estimation  of  radium  emanation  in  the  water  of  a  thermal  spring  of 
W.  Siberia.  The  values  obtained  by  the  former  method  were  more 
constant  and  somewhat  lower  than  those  obtained  by  the  latter,  using 
the  strength  of  the  ionisation  current  in  the  electroscope  as  the  basis 
of  comparison.  The  conditions  for  using  the  ionisation  current  as  a 
measure  of  the  quantity  of  radium  emanation  are  discussed,  and  the 
importance  is  emphasised  of  passing  the  gas  from  the  spring-water 
through  cotton-wool  and  a  drying  agent  before  admitting  it  to  the 
electroscope.  Under  proper  conditions  the  two  methods  give  similar 
results.  F.  S. 

Effect  of  Electric  and  Magnetic  Fields  on  the  Spontaneous 
Charging  of  Polonium.  The  Penetration  Power  of  8-Rays. 
Fb.  Hauser  {Physikal.  Zeitsch.,  1911,  12,  466 — 476). — In  a  vacuum 
a  polonium  plate  charges  itself  positively,  the  8-rays  carrying  away  more 
negative  electricity  than  compensates  for  the  positive  charges  of  the 
a-rays.  The  limiting  potential  attained,  if  the  plate  is  perfectly 
insulated,  is  about  24*5  volts,  whilst  a  potential  of  3'91  volts  suffices 
to  reduce  the  loss  of  negative  electricity  to  half- value.  This  was  deter- 
mined by  measuring  the  rate  of  loss  of  charge  when  the  polonium  was 
charged  both  positively  and  negatively,  with  and  without  a  magnetic 
field  sufficient  to  return  the  8-raysto  the  plate.  The  limiting  potential 
E  is  given  by  E  =^mv^j2e,  where  m,  v,  and  e  refer  to  the  mass,  velocity, 
and  charge  of  the  S-ray.  The  secondary  rays  produced  by  the  impact 
of  the  a-rays  on  brass  have  a  value  for  mv^je  certainly  not  greater  than 
for  the  S-rays.  From  the  rate  of  charging  of  the  polonium  plate  and 
its  surroundings  with  and  without  a  magnetic  field,  it  is  deduced  that 
per  a-particle  expelled  about  60  S-particles  are  expelled,  and  that  each 
a-particle  produces  about  17  secondary  negatively-charged  particles  by 
impact  on  brass.  By  measuring  the  rate  of  charging  of  a  polonium 
plate  covered  with  thin  aluminium  foil,  it  was  deduced  that  the 
8-particles  have  a  penetration  power  of  from  l/7th  to  1/1 1th  of  the 
penetration  power  of  the  a-rays  of  polonium.  F.  S. 

A  Method  of  Investigating  the  Quantity  of  Radium  in 
Rocks  and  Minerals,  etc.  John  Joly  {Phil.  Mag.,  1911,  [vi],  22, 
134 — 150). — The  emanation  is  removed  from  the  rock  or  mineral  by 
fusion  with  sodium  and  potassium  carbonates  or  with  borax.  This  is 
accomplished  in  a  platinum  crucible,  electrically  heated  by  a  resistance 
wire  within  a  porcelain  crucible,  and  covered  with  a  quartz  bell-jar. 
The  crucible  rests  on  an  iron  plate  standing  in  water  on  feet,  and  the 
quartz  bell-jar  is  made  air-tight  by  dipping  in  mercury  contained  in 
an  annular  groove  in  the  iron  plate.     The  expelled  gases  are  collected 
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in  a  rubber  bag  and  discharged  into  the  electroscope,  arrangements 
being  provided  for  sending  a  current  of  air  through  the  apparatus  at 
the  close  of  the  fusion. 

The  results  obtained  show  that  this  method  removes  more  ematia- 
tion  and  indicates  a  higher  radium-content  than  the  solution  method. 
Acid  rocks  especially,  owing  to  the  intense  effervescence,  yield  their 
emanation  easily,  but  the  same  result  may  be  attained  with  basic  rocks 
by  addition  of  boric  acid.  The  new  method  showed  in  two  series  of 
Irish  granites  a  mean  radium-content  46%  higher  than  the  solution 
method,  whilst  with  basic  rocks  much  larger  increases,  lap  to  four 
times  the  eai-lier  results,  were  obtained.  No  radium  could  be  detected 
in  the  reagents  used  by  the  new  method,  and  no  appreciable  loss  of 
emanation  could  be  observed  from  a  sample  of  rock  after  being  kept 
in  a  closed  vessel  for  a  month.  The  advantages  of  the  fusion  method 
are  its  quickness,  the  small  bulk  of  the  materials  employed,  and  greater 
certainty  against  contamination  of  the  materials  tested.  F.  S. 

A  New  Radioactive  Mineral  Spring  at  Brambach  i.V. 
Heinrich  Fresenius  and  A.  Czapski  {Chem.  Zeit.,  1911,  35,  722 — 723). 
— The  radioactivity,  measured  at  the  spring,  was  found  to  be  2270 
Mache  units.  Experiments  made  on  water  which  had  been  kept  for 
some  days  showed  that  the  half-period  was  3"02 — 3'13  days,  which  is 
less  than  that  corresponding  with  pur6  radium  emanation  (3'71 — 3'86 
days).  Further  measurements  lead  the  authors  to  the  conclusion  that 
the  2270  Mache  units  are  chiefly  due  to  radium  emanation,  but  that 
another  radioactive  substance  is  present  which  has  a  shorter  life-period 
than  radium  emanation. 

The  watei-s  of  this  spring  are  by  far  the  most  radioactive  known. 

T.  S.  P. 

Radioactive  Springs  of  Exceptionally  High  Activity  at 
Brambach  in  the  Saxon  Vogtland.  M.  Weidig  (Zeiisch.  offentl. 
Cheyn.,  1911,  17,  221 — 224.  Compare  the  preceding  abstract). — The 
radioactivity  of  the  new  spring  is  given  as  1965  Mache  units.  The 
radioactivities  of  the  waters  from  six  other  springs  at  Brambach  are 
also  given  ;  they  vary  from  81  to  361  Mache  units.  T.  S.  P. 

Charges  on  Ions  in  Gases.  John  S.  Townsend  {Vhil.  Mag., 
1911,  [vi],  22,  204— 211).— The  evidence  in  favour  of  the  view  that 
positive  ions  carrying  double  charges  are  produced  in  gases  in 
certain  circumstances  is  reviewed,  the  opposite  conclusion  (Millikan 
and  Fletcher,  this  vol.,  ii,  573)  being  criticised.  Various  criticisms  of 
the  author's  results  [loc.  cit.)  are  replied  to.  F.  S. 

Corpuscular  lonisation  of  Saline  Vapours  and  the  Re-com- 
bination of  Ions  in  the  Flame.  Georges  Moreau  (Compt.  rend., 
1911,  152,  1664—1666.  Compare  this  vol.,  ii,  455).— In  the  produc- 
tion of  ions  in  a  flame  charged  with  the  vapour  of  a  salt,  under  the 
conditions  previously  described,  the  saturation  current,  Q,  is  not 
experimentally  attainable,  but  can  be  deduced  from  observations  made 
with  fields  of  low  intensity.     With  intense  fields,  return  of  corpuscles 
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to  the  cathode  through  diffusion  is  comparatively  insignificant,  and 
consequently  the  number  of  salt  molecules,  p,  dissociated  by  each 
cathodic  corpuscle  is  given  by  the  expi'ession  p  =  QIQ' ,  where  Q'  is  the 
observed  current. 

It  is  found  that  p  does  not  vary  with  the  acid  radicle  of  the  salt, 
and  only  within  narrow  limits  with  the  metallic  radicle.  The  value  of 
f,  however,  changes  with  the  incandescent  substance  coating  the 
cathode,  its  temperature,  and  the  duration  of  heating.  At  about 
1500°,^  does  not  exceed  20  for  lime  or  10  for  strontium  oxide,  barium 
oxide,  or  sodium  carbonate.  The  coefficient  of  re-combination  of  ions 
varies  between  5000  and  20,000  electrostatic  units,  according  to  the 
nature  of  the  salt  and  material  of  the  cathode.  It  follows  that 
re-combination  occurs  once  in  about  500  collisions,  W.  0.  W. 

Experiments  with  Liquid  Helium-Z).  Change  of  the 
Electrical  Resistance  of  Pure  Metals  at  Very  Low  Tempera- 
tures. V.  Disappearance  of  the  Resistance  of  Mercury. 
H.  Kamerlingh  Onnes  {Proc.  K.  Akad.  Wetensch.  Amsterdam,  1911, 
14,  113 — 115.  Compare  this  vol.,  ii,  487,  575). — More  accurate 
measurements  have  been  made  of  the  resistance  of  mercury  at 
helium  temperatures.  At  4"3°  abs.  the  resistance  is  0'0021  of  the 
value  for  solid  mercury  at  273°  abs.,  whereas  at  3°  abs.  it  is  only 
0-0000001  of  the  value  at  273°.  Further  lowering  of  the  tempera- 
ture to  1  '5°  abs.  produces  no  measurable  alteration  in  the  resistance- 
These  results  indicate  that  the  upper  limit  to  be  ascribed  to  the 
resistance,  which  still  remains  at  helium  temperatures,  is  very  much 
smaller  than  the  limit  deduced  from  the  earlier  determinations. 

H.  M.  D. 

Dissociation  of  Sulphuric  Acid  and  the  Mobility  of  the 
Hydrogen  Sulphate  Ion.  Kakl  Drucker  {Zeiisch.  Elekirochem  , 
1911,17,398—403.  Compare  Abstr.,  1907,  ii,  610  ;  1910,  ii,  937  ;  and 
this  vol.,  ii,  362). — It  would  be  possible  to  calculate  the  dissociation 
constant  k^  of  the  change  HSO/  :;::i  H'  -f-SO^"  from  measurements  of 
the  conductivity  of  sulphuric  acid  if  the  fraction  of  the  acid  dissociated 
according  to  the  equation  H2S04==H* -f  HSO^'  and  the  mobility  of 
the  HSO4'  ^°^  were  known.  Earlier  writers  have  attempted  to 
c  ilculato  k^  by  assuming  values  for  these  quantities ;  it  appeai-s, 
however,  tiaab  ihe  value  assumed  for  the  mobility  of  HSO4'  affects  the 
result  very  little ;  the  degree  of  the  first  stage  dissociation  is  the 
important  factor.  The  writer  has  therefore  studied  sodium  hydrogen 
sulphate.  New  measurements  of  the  depression  of  freezing  point  and 
of  the  concentration  of  hydrogen  ions  by  means  of  a  concentration 
cell  show,  in  good  agreement  with  each  other,  that  a  O'liV-solution  of 
sodium  hydrogen  sulphate  contains  0'049  gram-mol.  of  H*  ion  per 
litre.  Combining  these  results  with  the  migration  and  conductivity 
measurements  of  Noyes  and  Stewart  (Abstr.,  1910,  ii,  937),  the  value 
of  the  mobility  of  the  HSO/  ion  at  25°  is  found  to  be  39.  The  values 
of  ^2  are  then  calculated  from  the  conductivity  of  sodium  hydrogen 
sulphate  solutions  on  the  assumptions  (1)  that  the  first  stage  dissocia- 
tion is  complete,  (2)  that  it  is  equal    to  that  of  sodium  chloride,  and 
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(3)  that  it  is  equal  to  that  of  sodium  sulphate.  The  final  conclusion 
drawn  is  that  the  most  probable  value  of  k^  is  0"017.  Sulphuric  acid 
of  less  than  0-041i\^  strength  contains  the  ions  HSO/  and  SO/',  but 
other  ions  are  formed  in  stronger  sohitions.  The  first  stage  dissocia- 
tions of  sulphuric  acid  and  of  sodium  hydrogen  sulphate  are  almost 
the  same  as  those  of  hydrochloric  acid  and  of  sodium  chloride. 

T.  E. 

Conductivity  of  Aqueous  Solutions  of  Sodium  Chloride, 
Hydrochloric  Acid,  and  their  Mixtures.  William  C.  Bray  and 
Franklin  L.  Hunt  {J.  Amer.  Chem,  Soc,  1911,  33,  781 — 795).— This 
work  was  undertaken  in  order  to  study,  for  two  salts  of  widely 
different  conductivities,  the  validity  of  the  method  of  calculating  the 
specific  conductivity  of  mixtures  of  salts  with  a  common  ion  which  is 
based  on  the  principle  that  the  degree  of  ionisation  of  each  salt  in 
such  a  mixture  is  equal  to  that  which  it  has  when  present  alone  in  a 
solution  of  the  same  total  ion  concentration  (compare  Mackay,  this 
vol.,  ii,  366). 

The  conductivity  has  been  determined  at  25°  of  O'OOl — 0*2i\^-solutions 
of  sodium  chloride  and  of  hydrochloric  acid,  and  of  mixtures  of  these 
substances  in  which  the  concentrations  were  varied  systematically. 
The  specific  conductivities  of  the  mixtures  were  calculated  by  the  rule 
to  which  reference  has  already  been  made.  It  is  shown  that  large 
variations  in  the  degrees  of  ionisation  produce  scarcely  any  change 
in  the  calculated  specific  conductivities,  provided  that  the  conductance 
of  each  ion  is  assumed  to  depend  on  the  total  equivalent  ion 
concentration. 

The  specific  conductivities  calculated  in  this  way  were  in  all  cases 
greater  than  the  values  obtained  experimentally.  The  difference  is 
about  1  "6%  of  the  actual  specific  conductivity  when  the  concentration 
of  each  substance  is  O'liVin  the  mixture,  and  is  less  at  lower  concen- 
trations. It  is  suggested  that  the  conductance  of  an  ion  may  depend 
on  its  actual  concentration  rather  than  on  the  total  ion  concentration, 
and  it  is  shown  that  a  satisfactory  agreement  can  be  obtained  between 
the  measured  and  calculated  values  by  assuming  that  this  is  true  for 
the  hydrogen  ion,  and  that  hydrochloric  acid  is  ionised  to  about  the 
same  extent  as  potassium  chloride. 

The  ratio  of  the  specific  conductivities  at  25°  and  18°  has  been 
determined  for  O'Ol  A^-potassium  chloride,  0*05  A^- hydrochloric  acid, 
and  for  sodium  chloride  solutions  of  concentrations  from  0*001  iV  to 
O'liVI  The  results  for  the  potassium  chloride  and  hydrochloric 
acid  solutions  agree  with  those  recorded  by  D^guisne,  but  those  for 
the  sodium  chloride  solutions  are  about  0'15%  higher.  E.  G. 

Conductivity  and  Ionisation  of  Certain  Salts  at  18°  and  25°. 
Franklin  L.  Hunt  (/.  Amer.  Chem.  Soc,  1911,  33,  795— 803).— It  has 
been  shown  by  Noyes  (Abstr.,  1908,  ii,  348)  that  the  empirical 
dilution  law  (Cy)"/C(l  -•/)==  a  constant,  in  which  n  has  values  varying 
between  1*4  and  1'6,  holds  closely  for  dilute  aqueous  .solutions  of 
salts  of  different  types  over  a  wide  range  of  temperature.  In  continu- 
ation of  this  work,  the  conductivity  and  ionisation  at  18°  and  25°  have 
been  determined  of  solutions  of  potassium  and  lead  bromates,  silver 
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and  thallous  sulphates,  magnesium  nitrate,  lead  cliloride,  and  .sulphuric 
acid. 

When  the  empirical  dilution  law  holds  over  a  definite  range  of 
concentration  for  some  value  of  n,  the  curve  obtained  oa  plotting  1/A 
against  (CA)"~\  wbere  A  is  the  equivalent  conductivity,  must  be  a 
straight  line.  The  results  of  the  experiments  have  been  plotted  in  this 
way,  and  the  curves  for  each  salt  are  found  to  be  closely  similar  at 
18°  and  25°.  By  means  of  these  curves,  the  value  of  n  was  chosen 
which  gave  the  best  straight  line  over  any  range  of  concentrations. 
Probable  values  of  Aq  at  18°  and  25°  were  then  calculated,  and  these 
agreed  well  with  the  final  values  except  in  the  case  of  lead  chloride. 

The  degrees  of  ionisation  of  the  uni-bivalent  salts  decrease  in  the 
same  order  as  the  values  of  n  increase.  The  value  of  ri  is  high  for 
lead  chloride,  and  this  salt  is  less  ionised  than  the  other  salts.  The 
values  of  the  equivalent  conductivity  and  the  percentage  ionisation  of 
the  salts  are  given  at  various  concentrations.  The  degree  of  ionisation 
of  each  salt  at  25°  is  rather  less  than  at  18°,  but  the  difference 
decreases  with  decreasing  concentration,  and  is  almost  negligible  for 
very  dilute  solutions.  The  degree  of  ionisation  is  almost  the  same  for 
magnesium  nitrate  and  chloride,  and  for  potassium  bromate  and 
nitrate.  It  is  slightly  less  for  barium  bromate  than  for  barium  nitrate, 
and  for  thallous  sulphate  than  -for  silver  sulphate.  Thallous  and 
silver  sulphates  are  somewhat  less  ionised  than  lead  nitrate,  and  these 
salts  are  all  much  less  ionised  than  most  other  uni-bivalent  salts. 
Lead  and  cadmium  chlorides  are  still  less  ionised.  The  silver,  thallous. 
lead,  and  cadmium  salts  evidently  occupy  a  position  intermediate 
between  typical  strong  electrolytes  and  weak  electrolytes,  such  as 
mercuric  chloride.  E.  G. 

Conductivity  and  Dissociation  of  Organic  Acids  in 
Aqueous  Solution  between  0°  and  35°.  E.  P.  Wightman  and 
Harry  C.  Jones  {Amer.  Ghem.  J.,  1911,  46,  56 — 112). — In  continua- 
tion of  the  work  of  White  and  Jones  (Abstr.,  1910,  ii,  821)  the 
electrical  conductivity  and  dissociation  of  a  further  number  of 
organic  acids  have  been  determined  from  0°  to  35°.  The  conclusions 
drawn  from  the  earlier  work  are  confirmed,  and  in  addition  it  is 
shown  that  for  weak  acids  which  are  not  hydrated  the  temperature- 
coefficients  of  conductivity  increase  rapidly  with  dilution  and  decrease 
rapidly  with  rise  in  temperature.  When  the  acids  are  hydrated,  the 
temperature-coefficients  of  conductivity  are  larger,  and  are  less  affected 
by  dilution  and  alteration  of  temperature.  Organic  acids  with  the 
largest  dissociation  constants  have  also  the  largest  temperature- 
coefficients  of  conductivity.  The  strong  organic  acids  (for  example, 
benzenesulphonic  acid)  do  not  obey  the  Ostwald  dilution  law. 

The  acids  which  have  been  investigated  consist  mainly  of  substituted 
fatty  acids  and  substituted  benzoic  acids.  The  experimental  data  are 
quoted  in  detail.  G.  S. 

Electrical  Conductivities  of  Solutions  in  Acetic  and 
Propionic  Acids.  Al.  N.  Sachanoff  (J.  Russ.  Fhys.  Ghem,  Soc, 
1911,  43,  526—534.  Compare  Abstr.,  1910,  li,  1027;  this  vol., 
li,  247). — The  author  has  measured  the  molecular  conductivities  at 
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25°  of  solutions  of  various  dilutiona  of  aniline,  dimethylaniline, 
pyridine,  quinoline,  dimethylpyrone,  water,  acetanilide,  lithium  and 
zinc  bromides,  and  calcium  and  zinc  iodides  in  acetic  acid  (dielectric 
constant,  6"46)  (compare  Patten,  Abstr.,  1903,  ii,  57) ;  and  of  aniline, 
pyridine,  quinoline,  and  lithium  bromide  in  propionic  acid  (diel. 
const.  3"15).  Solutions  of  the  organic  acids,  even  of  trichloro-  or 
tribromo-acetic  acids  in  acetic  or  propionic  acids,  exhibit  no 
conductivity. 

The  specific  conductivities  found  for  solutions  of  aniline,  dimethyl- 
aniline,  and  quinoline  in  acetic  acid  agx-ee  with  those  given  by  Patten 
{loc.  cit.),  who,  however,  gives  a  higher  value  for  pyridine  solutions 
than  is  found  by  the  author ;  the  pyridine  used  by  the  latter  boiled 
within  0"7°,  and  that  used  by  Patten  within  3°, 

With  the  majority  of  the  solutions  examined,  the  conductivity  docs 
nob  change  with  lapse  of  time.  Although  in  solutions  of  aniline  in 
acetic  acid,  acetanilide  and  water  (which  are  found  to  conduct  but 
slightly)  are  gradually  formed,  yet  this  reaction  is  so  slow  at  25° 
that  some  days  are  necessary  for  the  conductivity  to  fall  by  a  few 
per  cent.  ;  this  result  confirms  Menschutkin's  observations  on  the 
velocity  of  formation  of  acetanilide  (Abstr.,  1882,  1084).  Still 
slower  should  be  the  reaction  between  aniline  and  propionic  acid, 
but  here  another  change,  accompanied  by  increase  of  the  conductivity, 
takes  place,  and  the  same  is  the  case  with  solutions  of  quinoline  (but 
not  of  pyridine)  in  propionic  acid  ;  all  these  changes  are,  however,  slow. 

All  the  solutions  in  acetic  and  propionic  acids  examined  show 
diminution  of  conductivity  on  dilution  ;  this  is  very  marked  with  the 
more  concentrated  solutions,  and  gradually  becomes  less  and  less  so  as 
the  dilution  increases. 

The  probable  cause  of  these  anomalies  is  the  formation  of  complex 
conducting  compounds  (compare  Steele,  Mcintosh,  and  Archibald, 
Zeitsch.  physikcd.  Cliem.,  1906,  55,  183),  and  this  is  confirmed  by  the 
observation  that  acetic  acid  favours  the  formation  of  complex  com- 
pounds in  a  high  degree  ;  indeed,  many  salts  undergo  polymerisation 
in  this  solvent.  If  the  formula  of  the  complex  compound  capable  of 
electrolytic  dissociation  is  mA,  pB  (where  A  and  B  represent  a  mol.  of 
the  solute  and  solvent  respectively),  then  the  function  KV^^  (K  being 
the  specific  conductivity,  and  F  the  dilution)  should  increase  with  dilu- 
tion like  the  molecular  conductivity  (KV)  of  aqueous  solutions.  For 
many  solutions  in  acetic  acid,  this  function  will  be  EV^,  so  that  the 
formulae  of  the  complexes  will  be :  305H5N,^CH3'COoH ; 

3ZnBr2,pCH3-C02H, 
etc.  ;  p  remains  undetermined,  but  is  probably  greater  than  unity. 

For  solutions  of  dimethylpyrone,  lithium  bromide,  and  calcium 
iodide  in  acetic  acid,  the  function  /iF-  already  increases  with  the 
dilution,  the  complexes  being  therefore :  2C7H802,pCH3*C02H ; 
2LiBr,j9CH3-C02H,  etc. 

Solutions  in  propionic  acid  exhibit  considerably  more  rapid  diminu- 
tion of  the  molecular  conductivity  on  dilution  than  those  in  acetic  acid, 
so  than  m  is  greater  than  3  ;  but  the  determination  of  the  value  of  m 
necessary  for  the  function  KV"^  to  increase  with  dilution  is  impossible  in 
this  case,  as  the  theory  developed  by  Steele,  Mcintosh,  and  Archibald 
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is  applicable  solely  to  relatively  dilute  solutions,  whilst  only  the  more 
concentrated  solutions  in  propionic  acid  exhibit  conductivity.  This 
theory  finds  confirmation  in  the  change  in  the  conductivity  of  acetic 
and  propionic  acid  solutions  with  change  of  temperature  (compare 
following  abstract). 

The  dielectric  constant  of  propionic  acid  is  very  small,  being  less 
than  that  of  either  chloroform  (4*95)  or  ether  (4"37),  but,  in  spite 
of  this,  concentrated  solutions  of  aniline,  pyridine,  or  lithium  bromide 
in  this  acid  are  conducting ;  in  isoamyl  acetate  (diel.  const.  4"79), 
lithium  bromide  shows  very  slight  conductivity,  whilst  solutions  in 
dimethylaniliue  are  insulators  (Patten,  loc.  cit.).  On  the  other  hand, 
amylamine  (dielect.  const.  4*5)  approaches  propionic  acid  in  the 
conductivity  of  its  solutions  (compare  Kahlenberg  and  Ruhoff,  Abstr., 
1903,  ii,  464),  and  in  the  rapidity  with  which  the  molecular  conductivity 
falls  on  dilution. 

The  dielectric  constant  of  ethyl  benzoate  (6*62)  is  almost  equal  to 
that  of  acetic  acid  ;  yet  a  solution  of  lithium  bromide  in  the  latter 
conducts  some  hundreds  of  times  as  well  as  one  of  equal  dilution 
in  the  former  solvent ;  solutions  of  calcium  and  zinc  iodides  in  these 
two  solvents  show  similar  relations.  The  conductivities  of  organic 
bases  and  of  potassium  acetate  in  acetic  acid  are  so  high  that, 
iu  concentrated  solutions,  they  exceed  the  conductivity  of  acetic 
acid  in  water.  Like  propionic  acid^  acetic  acid  gives  solutions 
approximating  in  conductivity  to  those  in  primary  amines  with 
similar  dielectric  constants,  e.g.,  aniline  and  ethylamine  (compare  Shinn, 
Abstr.,  1907,  ii,  926). 

These  results  confirm  the  inapplicability  of  the  Nernst-Thomson 
law  to  solvents  with  low  dielectric  constants,  and  indicate  that  the 
principal  factor  governing  their  dissociating  power  is  their  chemical 
nature.  T.  H.  P. 

Abnormal  Condactivity  Changes.  Al.  N.  Sachanoff  (/.  Russ. 
I'hys.  Ghem.  Soc,  191 1,43, 534 — 546). — The  author  has  further  examined 
solutions  in  acetic  and  propionic  acids  (see  preceding  abstract)  in  order 
to  test  the  sufficiency  of  Steele,  Mcintosh  and  Archibald's  theory 
{Zeitsch.  physikal.  Chem.,  1906,  55,  179;  Abstr.,  1907,  ii,  840)  to 
account  for  the  anomalous  changes  in  the  conductivity  of  such 
solutions. 

The  results  show  that  at  100°  the  number  of  molecules  of  the 
solute  (m)  entering  into  the  composition  of  the  complex  molecule  is 
less  than  at  25°,  this  being  the  cause  of  the  characteristic  difference 
between  the  molecular  conductivity  curves  at  100°  and  at  25°.  The 
molecular  conductivity  at  100°  changes  less  by  far  than  that  at  25° 
on  dilution  ;  the  relative  change  of  conductivity  from  25°  to  100°  is 
different  for  solutions  of  different  concentrations. 

At  25°  the  complex  compounds  conducting  the  current  in  acetic 
acid  solutions  will  be  of  the  form  :  ZG^^ ,pQ.^f>2  '> 

30eH,.NH2,pO,H,02, 
etc.,  whilst  at  100°  the  value  of  m  is  diminished  to  two  : 

2C5H5N,pC2HA; 
2C,H,.NH2,;.C2HA.  T.  H.  P. 
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Influence  of  Alkyl  Substituents  on  the  Electrical  Con- 
ductivity of  Malonic  Acid.  William  B.  Mbldrum  {J.  Physical 
Chem.,  1911,  15,  474—488.  Compare  Walker,  Trans.,  1892,  81, 
696). — The  conductivity  of  18  mono-  and  di-alkyl  substituted  malonic 
acids  was  determined,  and  the  monobasic  dissociation  constants  were 
calculated  by  Ostwald's  formula.  These  results  combined  with  those  of 
Walden  (1891)  enable  the  following  conclusions  to  be  drawn.  The 
introduction  of  one  alkyl  group  into  malonic  acid  decreases  the 
dissociation,  this  influence  being  greatest  for  the  methyl  and  least  for 
the  ethyl  group.  w-Propyl  and  ?i-butyl  produce  an  intermediate  effect. 
The  Moalkyl  malonic  acids  are  usually  more  dissociated  than  the 
corresponding  normal  compounds.  The  isohntyl  group  has  an 
abnormal  influence,  lowering  the  constant  considerably  when  alone  and 
raising  it  when  in  conjunction  with  other  groups. 

The  introduction  of  a  second  alkyl  group  into  a  monoalkylmalonic 
acid  is  accompanied  by  an  increase  in  the  dissociation  above  that  of 
malonic  acid,  except  in  the  case  of  two  methyl  groups. 

It  is  suggested  that  one  alkyl  group  diminishes  the  reinforcing 
influence  of  the  carboxyl  groups  on  each  other,  whereas  a  second  alkyl 
group  serves  to  bring  the  two  carboxyls  into  close  proximity  again. 

R.  J.  C. 

Conductibility  Accompanying  Chemical  Reactions.  G. 
E.EBOUL  {Compt.  rend.,  1911,  152,  1660 — 1661). — The  reactions  ex- 
amined were  allowed  to  proceed  in  such  a  way  that  there  was  but 
little  surface  disturbance  and  only  slight  rise  in  temperature.  For 
this  purpose,  chlorine  diluted  by  an  inert  gas  was  passed  over  sodium, 
antimony,  copper  amalgam,  etc.  In  no  instance  was  there  a  marked 
production  of  ions.  W.  O.  W. 

Electrical  Induction  in  Chemical  Reactions.  L.  G.  Winston 
(Amer.  Chem.  J.,  1911,  45,  547 — 553). — A  discussion  is  given  of  the 
mechanism  of  chemical  reactions  based  on  the  conception  of  electro- 
static induction,  the  rearrangement  of  the  atoms  being  compared  with 
the  distribution  of  positive  and  negative  electricity  in  a  neutral  body 
by  induction.  The  conditions  best  suited  for  induction  are  found  in 
organic  chemistry,  and  the  hypothesis  is  applied  to  the  explanation  of 
the  formation  of  homologous  compounds  by  the  substitution  of  a. 
radicle  for  a  hydrogen  atom,  and  to  the  elucidation  of  tautomeric 
changes,  the  formation  of  polymerides,  and  the  function  of  a  catalyst. 

E.  G. 

Elimination  of  Liquid  Potentials  in  Measurements  of 
Electrode  Potentials.  Niels  Bjerrum  [and,  in  part,  (Frl.) 
J.  Bjerrum]  (^ei^sc/i.  Elektrochem.,  1911,  17,389 — 393). — Liquid 
potentials  may  be  calculated  with  greater  accuracy  by  Henderson's 
theory  than  by  that  of  Planck  (this  vol.,  ii,  182).  The  former 
theory  indicates  that  when  a  solution  of  potassium  chloride  is  used  to 
separate  two  dilute  solutions,  the  liquid  potential  is  the  sum  of  two 
parts,  one  of  which  is  due  to  the  unequal  mobilities  of  potassium  and 
chlorine  ions,  and  the  other  to  the  unequal  mobilities  of  the  anions 
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and  cations  of  the  dilute  solutions.  The  latter  portion  is  almost  twice 
as  great  with  a  half-saturated  solution  of  potassium  chloride  as  it  is 
with  a  saturated  solution,  whereas  the  first  portion  is  approximately 
the  same.  By  making  two  measurements  with  the  two  solutions  of 
potassium  chloride  and  extrapolating,  the  variable  potential  may  be 
eliminated ;  the  constant  part  must  be  calculated.  In  examples  given 
it  varies  from  -0'18  to  +072  millivolt.  A  solution  of  ammonium 
nitrate  gives  larger  values  for  this  constant  potential,  owing  to  the 
greater  difference  in  the  mobilities  of  the  ions.  These  conclusions  are 
COD  firmed  by  a  number  of  measurements.  T.  E. 

Self  induction  with  the  Semi-insulator  in  Relation  to 
Concentration  Cells.  Charles  M,  van  Deventer  {Chem.  Weekblad, 
1911,  8,  468 — 472.  Compare  van  Deventer  and  van  Lummel,  Abstr., 
1908,  ii,  12,  558). — A  contribution  to  the  author's  theory  of  the 
"  leaking  insulator."  A.  J.  W. 

Electrochemistry  of  Hydronitric  Acid  [Azoimide]  and  its 
Salts.  I.  Corrosion  of  Some  Metals  in  Sodium  Trinitride 
Solution.  J.  W.  TuRRENTiNE  (/.  Amer.  Chem.  Soc,  1911,  33, 
803 — 828). — A  study  has  been  undertaken  of  the  electrochemical 
behaviour  of  azoimide  and  its  salts  (the  trinitrides)  with  special 
reference  to  the  relation  of  the  N7  ion  to  other  ions.  In  the  present 
paper,  an  account  is  given  of  the  electrochemical  corrosion  of 
magnesium,  aluminium,  zinc,  iron,  nickel,  tin,  lead,  cadmium,  copper, 
and  silver  in  sodium  azoimide  solution.  The  experiments  were  made 
with  each  metal  in  both  unstirred  and  stirred  solution.  The  electro- 
lytic bath  was  a  2%  solution  of  sodium  azoimide,  and  the  cathodes 
usually  consisted  of  platinum  wires.  The  anodes  were  weighed  before 
the  experiment,  and  after  they  had  been  subjected  to  corrosion  were 
cleaned,  dried,  and  again  weighed. 

In  the  case  of  magnesium,  the  results  show  that  the  electrochemical 
equivalent  of  this  metal  is  twice  as  great  as  would  be  expected  in 
accordance  with  Faraday's  law.  Aluminium,  zinc,  and  cadmium  also 
give  anode  efficiencies  of  considerably  more  than  100%.  In  order 
to  explain  these  phenomena,  it  is  suggested  that  the  metals  dissolve 
electrochemically  at  a  valency  lower  than  that  usually  assigned 
to  them  with  formation  of  compounds  which  are  readily  oxidised. 
This  hypothesis  is  supported  by  the  fact  that  reduction  products  of 
the  N7  ion,  such  as  ammonia,  hydrazine,  and  nitrogen,  are  found  in 
the  region  of  the  anode,  the  presence  of  which  indicates  that  some 
reducing  agent  is  formed  at  the  anode.  As  an  example  of  the  change 
which  occurs,  reference  may  be  made  to  the  behaviour  of  magnesium. 
It  is  supposed  that  magnesious  azoimide,  MgNg,  is  formed  at  the  anode, 
and  that  this  causes  the  reduction  of  the  azoimide  ion  with  formation  of 
ammonia,  hydrazine,  and  nitrogen  in  accordance  with  the  equation : 
SMgNj  +  IOH2O  =  SMgNg  +  5Mg(OH)2  +  2NH3  +  NgH,  +  Ng. 

Nickel  and  lead  become  passive  in  unstirred  solutions,  whilst 
aluminium,  iron,  nickel,  tin,  lead,  and  silver  become  passive,  or  nearly 
so,  in  stirred  solutions.  E.  G. 
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An  Electrical  Tungsten-resistance  Oven  for  Chemical 
Purposes.  Franz  Fischek  and  Eeich  Tiede  {Ber.,  1911,  44, 
1717 — 1720). — The  oven  is  very  similar  in  principle  to  that  described 
by  Pring  and  Hutton  (Trans.,  1906,89,  1591)  and  Greenwood  (Trans., 
1908,  93,  1483),  except  that  the  resistance  of  carbon  or  iridium  is 
replaced  by  a  tube  formed  from  compressed  tungsten,  the  upper  pai  t 
of  the  centre  of  the  tube  being  cut  away  to  form  a  hollow  for  holding 
a  magnesia  crucible.  Surrounding  the  resistance  is  a  glass  globe, 
connected  with  a  Gaede  mercury  pump,  and  kept  cool  by  a  continuous 
stream  of  cold  water  flowing  over  it. 

With  the  above  apparatus,  1  -5  grams  of  tin  could  be  distilled  in  five 
minutes,  the  tungsten  tube  being  heated  to  near  its  vaporising 
temperature.  The  tin  collected  partly  on  the  edge  of  the  magnesia 
crucible,  and  partly  as  a  black  mirror  on  the  cool  surface  of  the  glas.s 
globe.  T.  S.  P. 

Researches  on  Magnetism.  III.  Para-  and  Dia-magnetism 
at  Very  Low  Temperatures.  H.  Kamerlingh  Onnes  and  Albert 
Perrier  {Proc.  K.  Akad.  Wetensch.  Amsterdam,  1911,  14,  115 — 122). — 
Measurements  of  the  magnetic  susceptibility  of  gadolinium  sulphate, 
ferrous  sulphate,  dysprosium  oxide,  and  electrolytic  bismuth  have  been 
made  at  temperatures  ranging  from  room  temperature  down  to  14°abs. 
In  the  case  of  gadolinium  sulphate,  the  product  of  specific  susceptibility 
and  absolute  temperature  is  constant  down  to  17°  abs.  in  accordance 
with  Curie's  law.  A  slight  diminution  in  the  value  of  the  product  is 
found  at  14°  abs. 

For  ferrous  sulphate,  Curie's  law  is  satisfied  down  to  64°  abs.,  but  at 
lower  temperatures,  deviations  are  found  which  increase  in  magnitude 
as  the  temperature  falls.  In  the  case  of  dysprosium  oxide,  thu 
temperature  susceptibility  product  begins  to  exhibit  divergences  at 
170°  abs.,  and  at  liquid  hydrogen  temperatures  the  susceptibility  is 
only  about  half  what  it  should  be  according  to  Curie's  law.  Between 
20°  and  14°  abs.  the  susceptibility  varies  inversely  as  the  square- 
root  of  the  absolute  temperature,  which  relationship  was  also  found  for 
liquid  oxygen  at  temperatures  between  90°  and  63°  abs.  It  is  probable 
therefore  that  this  behaviour  is  characteristic  of  all  substances  for  a 
certain  temperature  range. 

The  data  for  bismuth  show  that  the  linear  relationship  between  the 
susceptibility  and  the  temperature,  which  has  been  found  at  higher 
temperatures,  ceases  to  be  valid  at  very  low  temperatures.  At  liquid 
hydrogen  temperatures  the  susceptibility  is  nearly  independent  of  the 
temperature.  H.  M.  D. 

Rationality  of  the  Proportions  of  the  Molecular  Magnetic 
Moments  and  the  Magneton.  Pierre  Weiss  {Arch.  Sci.  j^hys.  nat., 
1911,  [iv],  31,  401 — 438j. — By  application  of  Langevin's  kinetic 
theory  of  dia-  and  para-magnetism  to  the  magnetisation  data  for  para- 
and  ferro-magnetic  solids  and  for  dissolved  para-magnetic  substances, 
it  is  found  that  the  magnetic  moment  of  an  element  varies  in  such  a 
way  that  the  several  values  can  be  represented  by  simple  ratios.  For 
different  elements,  the  magnetic  moments  are  also  related  in  a  simple 
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manner,  and  these  facts  lead  the.  author  to  put  forward  the  hypothesis 
that  magnetisation  is  of  atomic  character.  The  indivisible  elementary 
magnetic  uuit  is  termed  a  magneton.  This  is  supposed  to  be  a  con- 
stituent of  the  atoms  of  all  elements.  The  elements,  for  which 
available  magnetisation  data  indicate  the  validity  of  the  magneton 
hypothesis,  are  iron,  nickel,  cobalt,  chromium,  manganese,  vanadium, 
copper,  mercury,  uranium,  and  the  metals  of  the  rare  earths.  From 
observations  on  tlie  magnetisation  of  iron  and  nickel  at  the  tempera- 
ture of  liquid  hydrogen  and  Perrin's  value  for  the  number  of  atoms  in 
a  gram-atom  of  an  element  (68*5  x  10"^^),  the  author  calculates  the 
moment  of  the  elementary  magneton  to  be  16*4  x  10  ~  2^. 

H.  M.  D. 

Specific  Heat  of  Diflferent  Gases  and  Vapours.     R.  Tiiibaut 

{Ann.  Fhysik,  1911,  [iv],  35,  347 — 377). — The  sound-wave  method  of 
determining  k  =  Cj)/Cv  described  by  Behn  and  Geiger  (Abstr.,  1908, 
ii,  99)  has  been  used  to  determine  the  specific  heat  of  carbon  dioxide, 
hydrogen  sulphide,  sulphur  dioxide,  carbon  disulphide,  and  ethyl  ether 
at  room  temperature.  Measurements  of  the  heat  capacity  of  the 
vapours  of  benzene,  methyl  alcohol,  ethyl  alcohol,  and  chloroform  at 
about  350°  have  also  been  made  by  the  differential  calorimetric  method 
described  by  Nernst  {Zeitsch.  EleUrochem.,  1910,  16,  96). 

The  sound-wave  method  is  unsuitable  in  the  case  of  gases  or 
vapours  for  which  Cp  is  very  large.  At  high  temperatures,  Cp 
increases  as  the  number  of  atoms  in  the  molecule  increases,  and  for 
gases  which  contain  the.  same  number  of  atoms  in  the  molecule  it 
increases  with  the  molecular  weight.  With  rise  of  temperature,  Cp 
increases  more  quickly  as  the  ratio  of  the  number  of  atoms  in  the 
molecule  to  the  molecular  weight  increases.  Carbon  dioxide  and 
sulphur  dioxide  have  approximately  the  same  molecular  heat ;  this  is 
also  the  case  for  water  and  hydrogen  sulphide,  but  there  is  a  consider- 
able difference  between  the  values  for  carbon  dioxide  and  carbon 
disulphide.  In  the  case  of  carbon  dioxide,  sulphur  dioxide,  and 
hydrogen  sulphide,  the  specific  heat  ratio  differs  appreciably  according 
to  whether  the  measurement  is  made  at  a  pressure  of  1  or  ^  atmosphere. 

H.  M.  D. 

Transition  Temperatures  of  Sodium  Chromate  as  Con- 
venient Fixed  Points  in  Thermometry.  Theodore  W.  Richards 
and  George  Leslie  Kelley(/.  Amer.  Chem.  Soc,  1911,  33,  847—863). 
—In  earlier  papers  (Richards  and  Churchill,  Abstr.,  1 898,  ii,  555;  1899, 
ii,354;  Richards  and  Wells,  Abstr.,  1903,  ii,  411  ;  1906,  ii,  727;  and 
Richards  and  Wrede,  Abstr.,  1908,  ii,  16),  it  has  been  shown  that  the 
transition  temperatures  of  certain  crystallised  salts,  such  as  sodium 
sulphate,  sodium  bromide,  and  manganous  chloride,  can  be  so  easily 
observed  and  constantly  maintained  as  to  form  convenient  fixed  points 
in  thermometry. 

Sodium  chromate  has  now  been  studied  from  this  point  of  view  and 
IS  regarded  as  of  particular  value,  since  it  has  three  transition 
temperatures  in  the  neighbourhood  of  20°,  a  temperature  at  which 
thermometers  frequently  need  to  be  verified. 

47—2 
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Pure  sodium  chromate  can  be  prepared  by  treating  pure  recrystal 
Used  bodium  dichromate  with  rather  less  than  the  calculated  quantity 
of  sodium  carbonate  and  completing  the  neutralisation  by  means  of 
sodium  hydroxide  solution  with  the  aid  of  phenolphthalein. 

The  existence  of  the  three  hydrates,  Na^CrO^JOHgO  ; 
Na2Cr04,6H20, 
and  Na2Cr04,4H20,  has  been  con6rmed.  The  points  at  which  each  of 
these  hydrates  is  converted  into  each  of  the  other  two  can  be 
accurately  determined.  The  addition  of  heteromorphous  substances 
lowers  the  transition  temperatures  as  usual.  Successive  additions  of 
sodium  sulphate  (which  yields  an  isomorphous  decahydrate)  cause 
successive  elevations  of  the  transition  temperature  of  the  decahydrate- 
hexahydrate  which  are  roughly  proportional  to  the  amounts  added. 
In  some  cases  an  elevation  of  about  4°  was  observed.  The  transition 
temperatures,  on  the  international  hydrogen  scale,  are  approximately 
as  follows:  decahydrate-hexahydrate,  19-525°;  decahydrate-tetra- 
hydrate,  19-987°;  hexahydrate-tetrahydrate,  25-90°.  E.  G. 

Fusibility  Curves  of  Gaseous  Mixtures  :  Systems  Formed  by 
Carbon  Dioxide  and  Hydrogen  Sulphide  with  Methyl  Alcohol 
and  Methyl  Ether.  Georges  Baume  and  F.  Louis  Perrot  {Compt. 
rend,,  1911,  152,  1763—1765.  Compare  Abstr.,  1909,  ii,  545  ;  1910, 
ii,  825  ;  this  vol.,  i,  414). — The  fusibility  curves  of  carbon  dioxide 
with  methyl  ether  or  methyl  alcohol,  and  of  the  latter  with  hydrogen 
sulphide  show  no  maxima.  That  of  the  system  methyl  ether-hydrogen 
sulphide  has  a  distinct  maximum  at  —  148-5°,  corresponding  with  the 
compound  OMegjHgS.  The  curves  are  reproduced  in  the  original  paper, 
which  also  contains  a  diagram  of  the  apparatus  employed. 

W.  0.  w. 

Influence  of  Pressure  on  the  Melting  Points  of  Certain 
Metale.  John  Johnston  and  L.  H.  Adams  {Amer.  J.  Sci.,  1911,  [ivj, 
31,  501 — 517). — An  apparatus  is  described  by  means  of  which 
chemical  and  physical  changes  can  be  investigated  at  temperatures  upl 
to  400°  and  under  pressures  up  to  2000  atmospheres.  This  apparatus' 
has  been  used  to  determine  the  influence  of  pressure  on  the  melting 
point  of  tin,  bismuth,  lead,  and  cadmium.  Up  to  2000  atmospheres,, 
the  melting  point  varies  with  the  pressure  according  to  a  linear! 
equation.  The  rise  of  temperature  per  atmosphere  was  found  to  be'' 
as  follows:  tin  0-003275°,  cadmium  0-006288°,  lead  0-008026°.  Inl 
the  case  of  bismuth  the  melting  point  falls  to  the  extent  ot  0-003548° 
per  atmosphere.  The  measured  changes  of  the  melting  point  with 
pressure  are  shown  to  be  in  satisfactory  agreement  with  the  values 
calculated  from  the  respective  latent  heats  of  fusion  and  the  voluoie^ 
changes  which  occur  on  melting.  The  melting  points  at  atmospheric 
pressure  were  determined  both  with  copper-constantan  and  platinum- 
platinum  rhodium  couples,  and  found  to  be:  tin  231*0°,  bismuth! 
270-7°,  cadmium  320'4°,  and  lead  326-7°.  These  temperatures  refer  to' 
a  scale  obtained  by  measurements  of  the  boiling  points  of  naphthalene 
and  benzophenone  and  the  melting  point  of  zinc.  H.  M.  D. 
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Determination  of  Melting  Points  of  Crystalline  Liquids. 
H.  Stoltzbnberg  (Zeitsch.  physikal.  Chem.,  1911, 77,  73 — 74). — Into  the 
melting-point  tube  a  glass  rod,  bent  horizontally  at  the  upper  end,  is 
inserted,  and  in  the  capillary  layer  thus  formed  between  rod  and  tube, 
melting  points  of  crystalline  liquids  can  be  observed  very  sharply. 
Further,  in  such  a  tube  alterations  in  the  height  of  the  meniscus 
connected  with  transitions  from  one  phase  to  another  can  readily  be 
observed.  G.  S, 

Molecular  Complexity  of  Salts  in  Phenol.  Curt  B.  Hartung 
{Zeitsch.  physikal.  Chem.,  1911,  77,  82 — 90). — The  molecular  weights 
of  sodium  acetate,  aniline  and  dimethylamine  hydrochlorides,  tetra- 
methylammonium  iodide  and  the  potassium  and  rubidium  salts  of 
oxirainodiketohydrindene  (a  weak  acid)  in  phenol  have  been  determined 
by  the  cryoscopic  method  in  different  dilutions.  The  salts  of  the  two 
weak  acids  show  an  abnormally  great  molecular  depression  in  iV/10- 
solution,  which  cannot  be  due  to  electrolytic  dissociation,  as  in  the 
same  dilution  the  i  value  for  tetramethylammonium  iodide  is  nearly 
unity.  The  results  are  ascribed  to  "phenolysis"  of  the  salts, 
analogous  to  hydrolysis.  The  curve  obtained  for  the  two  salts  of 
oximinodiketohydrindene  by  plotting  i  values  as  ordinates  against 
dilutions  as  abscissae  show  distinct  minima,  a  result  which  is  ascribed 
to  association  between  solute  and  solvent  with  a  consequent  diminu- 
tion of  "  free "  solvent,  which  is  of  importance  in  concentrated 
solution.  G.  S. 

Method  for  Determining  Heat  of  Evaporation  as  Applied  to 
Water.  Theodore  W.  Richards  and  J.  Howard  Mathews  (/.  Amer. 
Chem.  Soc,  1911,  33,  863— 888).— The  recorded  values  of  heats  of 
vaporisation  of  various  liquids  are  very  discordant,  owing  partly  to 
the  use  of  impure  materials  and  partly  to  the  employment  of  faulty 
methods.  A  satisfactory  method  has  now  been  devised,  and  is  fully 
described.  A  modification  of  Kahlenberg's  form  of  Berthelot's 
apparatus  is  employed  in  conjunction  with  the  adiabatic  method  of 
calorimetry  (Abstr.,  1905,  ii,  677;  1907,  ii,  604;  1908,  ii,  806;  1910, 
ii,  391,  930)  and  the  use  of  a  Dewar  vessel  as  vaporiser. 

It  has  been  found  that  a  serious  error,  amounting  to  about  0*1%  of 
the  total  per  minute,  is  caused  by  premature  condensation  in  the 
narrow  zone  between  the  vaporiser  and  the  condenser.  This  error 
was  reduced  as  far  as  possible  by  modifications  in  the  apparatus,  and 
was  finally  eliminated  by  conducting  experiments  at  different  rates 
and  extrapolating  the  results  to  a  hypothetical  instantaneous  experi- 
ment in  which  the  disturbing  effect  may  be  regarded  as  zero. 

The  heat  of  vaporisation  of  a  gram  of  water  was  found  to  be 
538'9  Cal.210,  or  2 '251  kilojoules  per  gram.  A  gram-molecule  there- 
fore requires  9*707  Cal.gr  or  40-54  kilojoules  when  the  vaporisation  is 
carried  out  at  100°  (0  =  16-000,  1  Cal.210  =  4-177  kilojoules).  This 
result  compares  satisfactorily  with  those  of  previous  investigators, 
and  proves  that  the  method  is  trustworthy  and  suitable  for  general  use. 

The  method  has  been  applied  to  other  liquids,  and  has  given 
concordant  results.  E.  G. 
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The  Specific  Gravities  of  the  Elements  Considered  in 
their  Relation  to  the  Periodic  System,  Arthur  John  Hopkins 
(/.  A7ner.  Chem.  Soc,  1911,  33,  1005— 1027).— The  relationships 
between  atomic  weights,  densities,  specific  volumes,  atomic  volume; 
and  position  numbers  in  the  periods  are  discussed,  and  the  view  put 
forward  that  the  position  number  is  the  fundamental  property  of  an 
element,  the  density,  valence,  and  all  properties  dependent  on  these 
being  functions  of  the  position  number,  A  slightly  modified  arrange- 
ment of  the  periodic  system  is  suggested  in  the  second  part  of  the 
paper.  H,  M.  D. 

Relation  of  Vapour  Pressure  to  Specific  Gravity  in  Binary 
Liquid  Mixtures.  Antony  G.  Doroschewsky  {J.  Buss.  Phys.  Chem:\ 
Soc,  1911,  43,  656 — 670). — In  discussing  the  relation  of  the  vapoui 
pressure  [P)  of  a  mixture  of  two  liquids  to  the  specific  gravity,  tht 
author  compares  the  deviation  dP  of  the  actual  vapour  pressure  from 
the  value  calculated  according  to  a  straight  line  law  with  thf 
corresponding  deviation  (contraction)  dV  for  the  volume  of  tht 
mixture.  It  is  known  (Young,  Trans.,  1902,768;  Kuenen,  "Theorit 
der  Verdampfung  und  Yerfliissigung,"  1906,  137)  that,  for  liquids 
which  have  a  straight  line  vapour  pressure  curve,  the  contraction  (anc 
the  heat  effect  of  mixing)  is  very  small,  so  that  when  cZP  =  0 
cZF  approaches  0  ;  as  the  contraction  was  determined  at  an  appreciably 
lower  temperature  than  the  vapour  pressure,  it  may  be  that,  a1 
identical  temperatures,  when  dP  =  0,  dV  sdao  =0. 

Kuenen  regards  mixtures  of  methyl  and  ethyl  alcohols  as  having  i 
rectilinear  vapour  pressure  curve,  but  calculation  by  means  of  Hay 
wood's  results  (Abstr.,  1900,  ii,  64)  shows  that  the  straight  line  valut 
is  greater  than  the  experimental  by  an  amount  almost  constant  for  al 
solutions,  namely,  29  mm. 

Consideration  of  the  somewhat  insufficient  data  available  points  ti 
the  conclusion  that  when  dP  is  zero,  dV  is  zero,  and  when  dP  h 
constant,  dVis  also  constant.  Further,  a  maximum  or  minimum  value 
of  dP  corresponds  with  a  maximum  or  minimum  value  of  dV. 

The  mixtures  showing  the  most  regular  relations  between  dP  ancj 
(ZF  are  those  of  ethyl  alcohol  and  water,  probably  owing  to  the  facf 
that  they  have  been  more  completely  and  accurately  studied  thar 
others.  , 

The  connexion  between  dP  and  dV  is  manifested  in  a  general  wayj 
but  there  are  certain  peculiarities  of  dP  for  which  no  peculiarities  oi! 
d!F  exist.  Thus,  in  cases  where  a  maximum  of  vapour  pressure  is  no 
very  well  defined,  for  example,  in  mixtures  of  ethyl  alcohol  and  water 
the  contraction  curve  shows  no  peculiarity  at  a  corresponding  point. 

The  conclusion  is  drawn  that  a  maximum  vapour  pressure  indicate 
a  special  molecular  process  in  the  solution.  T.  H.  P. 

The  Weight  of  a  Falling  Drop  and  the  Laws  of  Tate.  VII 
The  Drop  Weights  of  Some  of  the  Lower  Esters  and  thi 
Surface  Tensions  and  Molecular  Weights  Calculated  fron 
Them.  J.  Livingston  K.  Morgan  and  Frederick  W.  Schwart; 
(/.  Amer.  Chem.  Soc,  1911,  33,  1041—1060,  Compare  Abstr.,  1908 
ii,  356,  668  ;  this  vol.,  ii,  372,  584,  585).— The  drop  weight  method  o 
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determining  surface  tension  has  been  applied  to  various  esters  of  the 
lower  fatty  acids  with  a  view  of  comparing  the  results  with  those 
obtained  by  the  method  of  capillary  rise.  In  general,  the  agreement 
is  quite  satisfactory,  but  deviations  are  found  in  the  use  of  methyl 
formate,  amyl  formate,  and  ethyl  acetate. 

When  the  equation  w{M/dy  =  ks{to-t  -  Q)  is  applied  to  the  drop 
weight  data  with  the  object  of  finding  a  value  of  t^  which  is  independent 
of  the  temperature  of  observation  t,  using,  in  all  cases,  the  value  of 
kj,  found  for  benzene  («„  =  288*5°),  it  is  found  that  methyl  acetate, 
ethyl  acetate,  propyl  acetate,  methyl  butyrate,  methyl  isobutyrate, 
methyl  propionate,  ethyl  propionate,  and  amyl  formate  have  a  normal 
molecular  weight.  Only  in  the  case  of  methyl  acetate  does  the 
calculated  t^  agree  with  the  observed  critical  temperature,  the 
calculated  values  being  higher  in  all  the  others  except  methyl,  ethyl, 
and  propyl  formates.  In  these  three  cases,  rise  of  temperature  appears 
to  cause  some  change  to  take  place  which  can  be  removed  by  sudden 
cooling,  but  persists  when  the  cooling  is  effected  slowly,  leading  to  a 
higher  drop  weight  than  that  found  for  the  unheated  liquid. 
^  H.  M.  D. 

j^The  Weight  of  a  Falling  Drop  and  the  Laws  of  Tate.  VIII. 
The  Relationship  Existing  between  the  Weight  of  the  Drop, 
the  Diameter  of  the  Tip  from  which  it  Palls,  and  the  Surface 
Tension  of  the  Liquid.  J.  Livingston  K.  Morgan  and  Jessie 
Y.  Cann  {J.  Amer.  Ghem.  Soc,  1911,  33,  1060—1071.  Compare 
preceding  abstract). — The  weights  of  falling  drops  of  benzene, 
quinoline,  pyridine,  ethyl  ether,  and  carbon  tetrachloride  have  been 
determined  at  27 '8°,  using  sixteen  different  tips  varying  in  diameter 
from  3 "05  to  7'86  mm.  In  the  case  of  the  smaller  and  larger  tips,  the 
drop  formation  is  abnormal,  and  values  are  obtained  for  the  drop  weights 
which  are  too  large.  All  liquids  are  found  to  give  satisfactory  results 
with  a  tip  of  4'5  mm.  diameter,  and  if  liquids,  like  carbon  tetrachloride, 
which  have  a  very  small  surface  tension  and  large  density  are 
excluded,  equally  good  results  are  obtained  by  the  use  of  tips  with 
diameters  between  4'5  and  5 "5  mm.  The  general  conclusion  which 
the  authors  draw  from  these  measurements  is  that  the  weight  of 
a  falling  drop  is  rigidly  proportional  to  the  diameter  of  the  tip 
from  which  it  falls,  if  the  drop  formation  is  not  visibly  abnormal. 

H.  M.  D. 

The  Compression  of  Liquids  at  High  Pressures.  (Hon.) 
Charles  A.  Parsons  and  S.  S.  Cook  (Proc.  Roy.  Soc,  1911,  A,  85, 
332 — 348). — The  compressibility  of  water,  ethyl  ether,  parafiin,  and 
graphite  has  been  measured  by  means  of  an  apparatus  in  which  the 
pressure  could  be  raised  to  more  than  6000  atmospheres.  This  apparatus 
consisted  of  a  gun  steel  mould,  placed  under  a  heavy  hydraulic  press, 
water  being  supplied  to  the  upper  side  of  the  ram  by  a  three-throw 
hydraulic  pump  driven  by  an  electric  motor.  The  pressure  on  the 
ram  was  recorded  by  a  Bourdon  gauge,  and  the  depression  of 
the  liquid  in  the  mould  was  measured  by  a  pair  of  multiplying 
callipers. 
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The  following  isothermal  coefficients  of  compressibility  were  obtained 
for  pressures  of  1,  2000,  and  4500  atmospheres  respectively: 
water  (4°)  50,  25,  and  22-5x10-6;  ethyl  ether  (35°)  165,  42-5,  and 
18  X  10-6;  paraffin  oil  (34°)  87,  34,  and  17  x  IQ-e. 

Measurements  of  the  cooling  effect  produced  by  adiabatic  expansion 
were  also  made,  and  from  these  the  authors  calculate  the  magnitude  of 
the  internal  pressure.  For  water  this  is  2150  atmospheres,  for  ethyl 
ether  2440,  and  for  paraffin  2920. 

The  experiments  with  Atchison  and  Ceylon  graphite  indicate  that 
this  does  not  behave  as  a  fluid  under  high  pressures,  but  that  it  attains 
a  greater  degree  of  consolidation  as  the  pressure  increases.  By 
immersing  the  graphite  in  water,  its  bulk  compressibility  was  found 
to  be  about  6*5   x   10-®  in  atmospheric  units.  H.  M.  D. 

The  Adsorption  of  Some  Substances  by  Starches.  Hoyes 
Lloyd  {J.  Amer.  Chem.  Soc,  1911,  33, 1213— 1226).— The  adsorption 
of  hydrogen  chloride,  sodium  chloride,  and  sodium  hydroxide  from 
aqueous  solution  by  cassava,  arrowroot,  potato,  rice,  and  maize  starch 
granules  has  been  investigated.  The  rapidity  with  which  equilibrium 
is  attained  indicates  that  the  effect  is  one  of  adsorption.  With  50 
grams  of  starch  and  100  c.c.  of  solution,  five  minutes'  stirring  was 
found  to  suffice  for  the  completion  of  adsorption.  The  influence  of 
temperature  is  very  small,  and  on  this  account  the  experiments  could 
be  carried  out  at  room  temperature. 

The  adsorption  of  the  three  electrolytes  varies  with  the  different 
starches,  but  not  nearly  so  much  as  might  be  expected,  considering 
the  great  differences  in  the  size  of  the  granules.  Sodium  hydroxide 
is  adsorbed  to  a  much  greater  extent  than  either  hydrogen  or  sodium 
chloride.  In  the  case  of  hydrogen  chloride,  adsorption  takes  place 
in  accordance  with  the  exponential  adsorption  formula  up  to  a  con- 
centration of  0'4iV.  Within  this  range  divergent  results  were,  how- 
ever, obtained  when  maize  starch  granules  were  employed. 

H.  M.  D. 

The  Dissociation  Equilibrium  Sg  Z^  4S2  0.  J.  Stafford  and 
H.  VON  Wartenberg  (Zeitsch.  physikal.  Chem.,  1911,  77,  66 — 74). — 
When  heat  is  conveyed  between  two  surfaces  at  different  temperatures 
through  a  dissociating  gas,  the  thermal  conductivity  should  be  much 
higher  than  for  a  non-dissociating  gas,  since,  in  the  former  case, 
dissociation  is  taking  place  at  the  hot  wall  and  re -combination  at  the 
cold  wall,  and  therefore  an  extra  transport  of  heat  due  to  the  heat  of 
dissociation  occurs.  The  authors  have  used  this  principle  in  order  to 
settle  the  question  whether  any  intermediate  stages  (for  example,  Sg) 
occur  in  the  dissociation  Sg  — >-  4S2.  As  a  matter  of  fact,  the  curve 
obtained  by  plotting  the  thermal  conductivity  as  ordinates  against 
the  temperatures  as  abscissae  shows  one  pronounced  maximum  only, 
and  this  at  first  sight  appears  to  show  that  only  the  molecules  Sg  and 
Sg  are  present.  This  is  opposed  to  the  results  of  Preuner  and  Schupp 
(compare  Abstr.,  1910,  ii,  118),  and  the  authors  point  out  that  in  this 
curve  there  is  a  rapid  alteration  in  the  molecular  complexity  with 
temperature,  so  that  the  different  maxima  which  might  be  anticipated 
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for  the  various  stages  of  the  dissociation  have  coalesced  to  a  single 
maximum.  Bearing  in  mind  this  limitation,  the  measurement  of  the 
thermal  conductivity  is  a  useful  method  for  determining  the  condition 
of  a  dissociating  gas.  Gr.  S. 


Measurement  of  Surface  Tension  by  the  Method  of  Capillary 
Bise.  Jules  E.  Yerschaffelt  and  (Mile.)  L.  van  der  Noot  {Bull.  Acad, 
roy.  Belg.,  1911,  5,  383 — 394). — It  is  shown  that  the  variation  of  the 
capillary  rise  and  the  form  of  the  capillary  surface  with  the  radius  of 
the  tube  is  such  that  it  may  be  represented  in  each  case  by  a  single 
curve  applicable  to  all  liquids.  For  this  purpose  the  curves  must  be 
plotted  on  a  scale  which  is  proportional  to  1/a,  a-  being  the  capillary 
constant  of  the  liquid. 

Measurements  of  the  capillary  rise  of  water,  benzene,  ethyl  ether, 
and  carbon  disulphide  have  been  made  in  tubes  of  radius  varying 
from  0'094  to  1'56  mm.,  and  the  data  are  shown  to  be  in  agreement 
with  the  above  deduction.  A  similar  result  is  found  in  respect  of  the 
form  of  the  capillary  meniscus  tor  the  same  liquids.  H.  M.  D. 


Relation  of  Osmotic  Pressure  to  Temperature.  V.  The 
Measurements.  Harmon  N.  Morse,  William  W.  Holland,  E.  G. 
ZiES,  C.  N.  Myers,  W.  M.  Clark,  and  E.  E.  Gill  (Amer.  Chem.  J"., 
1911,  45,  554—603.  Compare  this  vol.,  ii,  191,  375,  473).— An 
account  is  given  of  a  series  of  determinations  of  the  osmotic  pressure 
of  solutions  of  sucrose  of  0*1,  0-2,  0-3,  0-4,  and  0*5  weight-normal 
concentration  at  0°,  5°,  10°,  15°,  20°,  and  25°. 

In  four  of  the  determinations,  membranes  of  nickel  ferrocyanide 
were  used  instead  of  those  of  copper  ferrocyanide,  and  behaved  in  a 
satisfactory  manner. 

The  rotatory  power  of  the  solutions  remained  constant  in  all  the 
experiments  recorded,  and  it  is  therefore  evident  that  none  of  them 
were  vitiated  by  leakage  through  the  membranes,  and  that  no  inver- 
sion of  the  sucrose  occurred  in  the  cells.  In  one  experiment,  a  cell 
maintained  the  concentration  of  the  solution  and  the  consequent 
osmotic  pressure  for  more  than  eight  weeks.  This  demonstrates  the 
durability  of  the  membranes,  and  shows  that  it  is  not  necessary  to 
stir  the  solutions.  It  also  proves  that  osmotically  active  membranes 
may  be  made  truly  semi-permeable.  The  tempei"ature  of  the  solutions 
did  not  usually  fluctuate  more  than  0*01°,  and  in  no  case  more 
than  0-02°. 

The  ratio  of  osmotic  pressure  to  gas  pressure  is  constant  for  each 
concentration.  This  ratio  in  the  O'OlA^-solution  was  1-082 — 1-084  at 
5°,  10°,  15°,  20°,  and  25°,  but  at  0°  was  M06,  the  osmotic  pressure 
being  higher  at  0°  than  at  5°.  It  is  pointed  out  in  this  connexion 
that  at  0°  the  O'liV^-solution  is  within  less  than  0-2°  of  its  f.  p. 

The  conclusion  is  drawn  from  these  experiments  that,  if  the  0-liV- 
solution  at  0°  is  excepted,  the  osmotic  pressures  of  all  solutions 
containing  from  0-1  to  1*0  gi-am-mol.  of  sucrose  per  litre  of  water  obey 
Oay-Lussac's  law  between  0°  and  25°.  E.  G. 
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Osmotic  Phenomena  in  Non-conducting  Media.  Paul  Bary 
{Compt.  rend.,  1911,  152,  1766—1767.  Compare  this  vol.,  ii,  590).— 
A  rubber  membrane  vulcanised  with  sulphur  chloride  is  semi- 
permeable towards  a  solution  of  sulphur  in  benzene,  and,  in  general, 
permeable  towards  substances  dissolved  in  liquids  capable  of  swelling 
the  material.  If  a  porous  vessel  containing  a  solution  of  acetylcellnlose 
in  tetrachloroethane  is  surrounded  with  the  same  solvent,  no  transfer 
of  liquid  occurs  in  either  direction.  A  substance  such  as  hexachloro- 
ethane,  which  is  soluble  both  in  acetylcellulose  and  tetrachloroethane, 
will  traverse  the  dividing  septum,  however.  These  experiments  are 
quoted  in  support  of  the  conception  of  colloids  put  forward  in  a 
previous  communication,  and  all  semi-permeable  membranes  are 
considered  to  be  composed  of  colloidal  materials,  their  permeability 
being  proportional  to  the  solubility  of  the  dissolved  substance  in  the 
membrane.  W.  O.  W. 

Osmotic  Pressure  of  Colloids.  III.  Dialysis  and  Osmosis 
of  Solutions  of  Dyes.  Wilhelm  Biltz  and  F.  Pfenning  [Zeitsch. 
phjsikal.  Chem.,  1911,  77,  91—116.  Compare  Abstr.,  1910,  ii,  22, 
693). — The  results  of  the  dialysis  expei'iments  have  already 
been  published  (compare  this  vol.,  ii,  375)  ;  for  the  conductivity  and 
osmotic  pressure  measurements,  orange  TA  extra  and  "  cloth-red " 
GA,  salts  of  monosulphonic  acids ;  brilliant-Congo,  derived  from  a 
trisulphonic  acid,  and  Congo-blue  and  Chicago-blue,  salts  of  tetra- 
sulphonic  acids,  were  used.  They  were  first  freed  as  far  as  possible 
from  inorganic  salts  by  dialysis.  The  conductivity  measurements 
appear  to  show  that  they  behave  as  normal  electrolytes,  the  molecular 
conductivity  in  great  dilution  being  for  the  monosulphonates  100 — 150, 
for  the  disulphonate  (Congo-red)  213,  for  brilliant  Congo  363,  and  for 
the  tetrasulphonates  451 — 532.  On  the  other  hand,  Ostwald's  rule 
regarding  the  dependence  of  the  molecular  conductivity  on  the  basicity 
of  the  acid  does  not  apply. 

The  osmotic  measurements  were  made  as  already  described,  pure 
water  and  also  salt  solutions  being  used  as  an  exterior  liquid.  The 
results  show  that  a  dye  solution  is  highly  complicated,  as  products  of 
association,  electrolytic  dissociation,  and  hydrolysis  occur  in  equi- 
librium. In  the  monosulphonates,  association  and  hydrolysis  are  of 
most  importance,  and  the  observed  molecular  weight  is  much  higher 
than  the  calculated.  With  disulphonates  electrolytic  dissociation 
approximately  balances  association,  so  that  the  compounds  appear  to 
be  unimolecular ;  with  tri-  and  tetra-sulphonates,  on  the  other  hand, 
electrolytic  dissociation  is  of  most  importance,  and  the  observed 
molecular  weights  are  smaller  than  the  calculated.  An  explanation  is 
given  for  the  fact  that,  in  spite  of  polymerisation,  the  monosulphonates 
show  the  normal  conductivity  of  binary  electrolytes.  G.  S. 

Concentric  Stratification  in  Filter  Paper.  E.  Lenk  and  H. 
Brach  {Zeitsch.  Chem.  Ind.  Kolloide,  1911,  8,  325— 326).— The  forma- 
tion of  a  precipitate  in  concentric  rings  is  readily  observed  when  a 
sheet  of  thick  filter  paper  is  moistened  with  a  solution  of  potassium 
dichromate,  and  silver  nitrate  solution  is  allowed  to  drop  slowly  on  to 
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the  paper  at  a  fixed  point.  The  effects  are  quite  similar  to  those 
which  are  obtained  with  solidified  gelatin  films,  but  the  rings  are 
developed  much  more  quickly  when  filter  paper  is  employed. 

H.  M.  D. 

Weak  Electrolytes,  and  towards  a  Dynamical  Theory  of 
Solutions.  William  Sutherland  (FhiL  Mag.,  1911,  [vi],  21, 17 — 66. 
Compare  Abstr.,  1902,  ii,  300;  1907,  ii,  599). — An  attempt  is  made 
to  elaborate  a  theory  of  solutions  on  a  molecular  kinetic  basis.  The 
motions  of  the  molecules  in  a  liquid  mixture  are  supposed  to  be 
mutually  influenced,  and  this  has  an  effect  on  all  those  properties  of 
the  mixture  which  depend  on  the  relations  of  a  molecule  to  its 
''immediate  neighbours,  such  as  cohesion,  density,  viscosity,  and  the 
like.  The  kinetic  principle  is  applied  to  the  calculation  of  the  densities 
of  solutions  of  ethyl  alcohol  and  acetic  acid  in  water  and  of  the  con- 
traction which  occurs  in  their  formation.  Its  application  to  the 
refractivity,  dielectric  capacity,  viscosity,  specific  heat,  heat  of  solu- 
tion, and  surface  energy  in  the  case  of  mixtures  of  water  with  ethyl 
alcohol  and  the  first  four  members  of  the  series  of  fatty  acids  is  also 
ixamined.  The  interpretation  of  the  dilution  law  as  applied  to  weak 
lectrol^-tes  is  also  discussed,  and  shown  to  be  in  agreement  with  the 
uthor's  views.  According  to  these,  the  changes  in  most  of  the 
ihysical  properties  which  occur  when  ethyl  alcohol  or  fatty  acids  are 
admixed  with  water  are  due  to  changes  in  the  water  itself,  trihydrol 
being  converted  into  dihydrol  and  dihydrol  into  hydrol.      H.  M.  D. 

Formation  of  Solid  Metallic  Solutions  by  Diffusion  in  the 
Solid  State.  Giuseppe  Bruni  and  D.  Meneghini  {Atti  B.  Accad. 
Lincei,  1911,  [v],  20,  i,  671 — 674). — Nickel  and  copper  form  solid 
solutions  in  all  proportions  (compare  Guertler  and  Tammann,  Abstr., 
1907,  ii,  174  ;  Kurnakoff  and  Schemtscbuschny,  Abstr.,  1907,  ii,  525), 
and  the  curve  representing  the  conductivity  as  a  function  of  concentra- 
tion shows  a  somewhat  flattened  minimum  corresponding  with  40 — ^60% 
by  weight  of  copper. 

In  order  to  ascertain  whether  these  alloys  can  be  formed  by  diffusion 
of  the  solid  metals,  the  authors  have  subjected  a  nickel  wire,  coated 
electrolytically  with  a  compact  covering  of  copper,  to  a  temperatuie  of 
about  1000°  in  an  atmosphere  of  dry  hydrogen,  this  temperature 
being  about  80°  below  that  at  which  the  copper  melts.  The  resistance 
f  a  certain  length  of  the  wire  was  measured  from  time  to  time.  The 
•esistance  (0-026  ohm)  at  first  diminished  very  slightly  and  subse- 
uently  increased,  slowly  in  the  beginning,  then  very  rapidly,  and 
finally  slowly  again,  a  constant  value  of  about  0"21  ohm  being 
approached.  The  wire  showed  no  signs  of  fusion,  and  had  the 
appearance  and  conductivity  of  constantan.  T.  H.  P. 

Validity  of  the  Boyle-Gay-Luseac  Laws  for  Colloidal 
Solutions.  II.  The  Svedberg  and  Katsuji  Inouye  {Zeitsch.  physihcd. 
Chem..,  1911,  77,  145—191.  Compare  Abstr.,  1910,  ii,  772).— The 
validity  of  the  laws  in  cjuestion  has  been  further  tested  by  ultra- 
microscopic  observations  with  solutions  of  colloidal  gold  and  of  gamboge 
on  thft  basis  of  the  principles  already  described.     The  main  conclusions 
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are  as  follows.  The  compressibility  diminishes  with  increasing  con- 
centration and  with  increase  in  the  size  of  the  particles  ;  in  very  great 
dilution  the  gas  laws  are  accurately  followed.  There  is  a  considerable 
deviation  between  the  observed  and  calculated  frequency  numbers  in 
concentrated  solutions,  but  the  agreement  becomes  better  with 
increasing  dilution  and  is  ultimately  exact.  The  influence  of  a 
number  of  substances,  such  as  carbamide,  sucrose,  and  certain 
electrolytes,  on  the  compressibility  has  been  determined  ;  in  no  case 
does  the  effect  exceed  the  limits  ot  experimental  error.  Further,  it  is 
shown  that  the  comprpssibility  is  independent  of  the  viscosity  of  the 
dispersion  medium,  and  Dalton's  law  of  independent  partial  pre^sui'es 
is  also  valid.  Finally,  as  the  compressibility  ratio  is  much  greater  for 
the  gamboge  system  than  for  colloidal  gold  for  the  same  size  of 
particle,  it  follows  that  the  compressibility  depends  on  the  nature  of 
the  disperse  phase. 

The  experimental  data  are  quoted  in  great  detail.  G.  S. 

Phenomena  of  Crystallisation  in  Ternary  Systems.  I,  II, 
and  III.  Isomorphous  Ternary  Mixtures  with  a  Miscibility 
Gap.  Nicola  Parravano  and  G.  Sirovioh  (Gazzetta,  1911,  41,  i, 
417—453,  478—489,  569— 620).— The  authors  discuss  equilibria  in 
ternary  systems  with  a  miscibility  gap  in  the  solid  state.  The  paper 
does  not  lend  itself  to  abstraction,  but  the  main  results  arrived  at  are 
briefly  as  follows. 

Where  a  gap  of  miscibility  occurs  in  which  is  exhibited  only  one 
solid  triangle,  and  if  the  gap  is  maintained  throughout  the  crystallis- 
ation, it  always  gives  origin  to  a  point  of  invariant  equilibrium.  This 
point  may  be  of  three  kinds  :  (a)  A  eutectic  point,  in  which  case  a 
liquid  may  deposit  the  three  solid  phases.  In  this  point  meet  the 
three  curves  of  univariant  equilibrium,  which  all  fall  towards  it.  The 
eutectic  point  is  always  found  within  the  solid  triangle,  (b)  A 
transition  point  of  the  first  order,  and  then  a  liquid  may  react  with  a- 
solid  phase,  previously  separated,  to  give  rise  to  two  other  solid 
phases.  Two  curves  of  univariant  equilibrium  fall  towards  this  point 
and  meet  in  it,  whilst  a  third,  aliso  of  univariant  equilibrium,  falls 
away  from  it.  (c)  A  transition  point  of  the  second  order,  a  liquid 
then  reacting  witla  the  two  phases  previously  deposited,  giving  rise 
to  the  third  solid  phase.  Only  one  curve  of  univariant  equilibrium 
falls  towards  this  point  and  two  away  from  it. 

The  curves  of  univariant  equilibrium,  in  their  turn,  may  give  rise 
to  the  three  following  cases  :  (a)  the  curve  falls  continuously  from 
one  end  to  the  other,  in  which  case  it  can  either  arrive  at  or  start 
from  the  invariant  point ;  (b)  the  curve  presents  a  minimum  of 
temperature,  one  of  its  ends  then  starting  from  the  invariant  point ; 
(c)  the  curve  exhibits  a  temperature  maximum,  when  it  reaches  the 
invariant  point  at  one  end.  The  authors  treat  only  of  the  first  of 
these  three  cases. 

Where,  instead  of  one  gap,  there  are  two  distinct  ones,  the  above 
considerations  apply  to  each  separately.  Where  the  two  gaps  touch, 
there  results  a  single  more  complex  gap  ;  this  case  is  also  discussed. 

T.  H.  P. 
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Phenomena  of  Crystallisation  in  Ternary  Systems.  IV. 
Certain  Cases  of  Solubility  Gaps.  Nicola  Parravano  and 
G.  SiROViCH  (Gazzetta,  1911,  41,  i,  621 — 644.  Compare  preceding 
abstract). — Of  the  innumerable  cases  of  solubility  gaps  in  ternary 
systems,  the  authors  discuss  the  following  ten  : 

(1)  The  miscibility  gap  concerns  only  one  binary  system  ;  (2)  two 
binary  systems  exhibit  miscibility  gaps,  whilst  the  third  forms  a 
continuous  series  of  mixed  crystals ;  (3)  all  three  component  binary 
systems  exhibit  miscibility  gaps ;  (4)  one  of  the  binary  systems  does 
not  form  mixed  crystals,  each  of  the  other  two  giving  continuous 
series ;  (5)  two  of  the  binary  systems  do  not  form  mixed  crystals, 
while  the  third  gives  a  continuous  series ;  (6)  two  of  the  binary 
systems  do  not  give  mixed  crystals,  the  third  exhibiting  a  miscibility 
gap ;  (7)  none  of  the  three  binary  systems  forms  mixed  crystals  ; 
(8)  two  of  the  binary  systems  form  no  mixed  crystals,  the  third 
showing  two  miscibility  gaps  ;  (9)  four  solid  phases  are  formed,  the 
three  components  and  a  binary  compound  ;  (10)  no  mixed  crystals  are 
formed,  but  a  ternary  compound.  T.  H.  P. 

Criterion  of  the  Formation  of  a  Compound  in  the  Con- 
densation of  Two  Gases.  E.  Briner  {Zeitsch.  physikal.  Chem., 
1911,  77,  245 — 249). — An  answer  to  the  criticisms  of  SchefEer  (this 
vol.,  ii,  379).  Tlie  main  point  at  issue  is  the  bearing  of  dissociation 
on  the  proof  of  the  formation  of  a  compound  between  two  gases  on 
condensation.  The  author  considers  that  when  condensation  takes 
place  at  the  same  composition  at  different  temperatures  a  compound 
which  is  only  very  slightly  dissociated  is  formed,  but  when  the 
compound  is  highly  dissociated  the  process  of  liquefaction  may  closely 
resemble  that  of  mixture  of  two  gases  which  do  not  combine 
chemically.  G.  S. 

Equilibrium  in  the  System :  Lead  Nitrate  and  Pyridine. 
James  H.  Walton,  jun.,  and  Roy  C.  Judd  (/.  Amer.  Chem.  Soc,  1911, 
33,  1036 — 1041). — The  solubility  of  lead  nitrate  in  pyridine  has  been 
determined  at  various  temperatures  between  -19-4°  and  110°.  The 
proportion  of  lead  in  the  solution  and  solid  phases  was  estimated  by 
adding  to  ammonium  acetate  solution,  boiling  until  the  pyridine  had 
been  removed,  and  then  titrating  with  a  standard  solution  of  ammonium 
molybdate,  using  tannic  acid  as  an  indicator.  The  solubility  data  show 
that  three  compounds  are  formed  within  the  above  range  of  temperature. 
Up  to  51°,  Pb(N03),,4C5H5N  is  the  stable  solid  phase,  but  this  is  then 
converted  into  Pb^NOg^gt^CsHgN,  and  at  96°  the  latter  is  transformed 
into  3Pb(N03)2,2C5H5N.  H.  M.  D. 

Law  of  Moduli  in  the  Variation  of  the  Coefficient  of 
Distribution.  Nicolas  de  Kolossovsky  [Bull.  Soc.  chim.  Belg.,  1911, 
25,  234 — 238). — It  is  shown  by  experiments  on  the  distribution  of 
acetic  acid  between  ether  and  aqueous  salt  solutions  that  in  not  too 
concentrated  solution  each  ion  acts  independently  as  regards  its  effect 
in  altering  the  distribution  of  the  acid  ;  in  other  words,  the  law  of 
moduli  is  followed.  The  coefficients  of  lowering  for  a  number  of  ions, 
positive  and  negative,  are  given  in  the  paper.  G.  S. 
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Influence  of  the  Masses  of  the  Reacting  Substances  on  the 
Formation  of  Oxonium  Dibromides  in  Difterent  Organic 
Solvents.  Wladimir  W.  Tschelinzeff  and  W.  K.  Konowaloff 
(J.  Buss.  Phys.  Chem.  Soc,  1911,  43,  620— 632).— The  authors  have 
htudied  the  effect  of  increasing  the  proportion  of  the  ether  on  the 
formation  of  oxonium  dibromides  in  the  eight  solvents  employed 
in  their  previous  experiments  (this  vol.,  i,  256). 

The  results  show  that  in  the  majority  of  cases,  increase  of  the 
amount  of  ether  is  accompanied  by  only  a  slight  increase  in  the  amount 
of  oxonium  compound  formed.  If  two  mole,  instead  of  one  of  ether 
are  used  to  one  mol.  of  bromine,  an  appreciable  increase  in  the  heat 
effect  is  observed,  and  the  increases  in  the  amount  of  oxonium 
dibromide  formed  are,  in  general,  inversely  as  the  amounts  formed  by 
equimolecular  proportions  of  the  reacting  compounds.  Corresponding 
changes  are  produced  by  using  3 — 5  mols.  of  ether.  On  the 
basis  of  the  amount  of  dibromide  formed  from  5  mols.  of  ether  and 
one  molecule  of  bromine,  ethyl  bromide  and  benzene  change  places  in 
the  series  of  solvents  given  (loc.  cit.).  T.  H.  P. 

Influence  of  the  Concentration  of  the  Reacting  Substances 
on  the  Formation  of  Oxonium  Dibromides  in  Different  Organic 
Solvents.  Wladimir  W.  Tschelinzeff  and  W.  K.  Konowaloff 
{J.  Russ.  Phys.  Chem.  Soc,  1911,  43,  633 — 650.  Compare  preceding 
abstract). — The  following  table  shows  the  effect  of  varying  the  con- 
centrations of  ether  and  bromine  on  the  percentage  yield  of  oxonium 
dibromide  obtained  in  different  solvents  : 

Yields  of  dibromide  formed  when  the 
reacting  substances  have  the  concentrations  : 


Solvent. 

CS2 

CCI4    

2-5iV. 
15-3 
26-7 
54-2 
63-3 
67-9 
68-0 
69-6 
82-3 

1-bN. 
10-4 
15-5 
6-1 
43-4 
3-7 
38-6 
10-5 
40-8 

0-9iV. 

6-4 
10-1 

4-6 
14-5 

1-2 
17-7 

5-6 
10-8 

Ratios  of  the 
yields. 
27  :  1-6  :  1 
2-6  :  1-5  :  1 

CsHrBr  

11-8  :  1-3  :  1 

Light  petroleum    ... 
C2H4Bro 

4-4  :3-0  :  1 
56-6  :  3-1  :  1 

CHCI3 

CeHe  

C«H.Br    

3-8  :  2-2  :  1 

12-4  :  1-9  :  1 

7-6  :3-8  :1 

Only  with  carbon  disulphide  and  carbon  tetrachloride  does  the  yield 
increase  proportionately  to  the  concentration  of  the  reacting  substances. 
The  results  show  clearly  that,  with  change  of  concentration,  the 
arrangement  of  solvents  in  the  order  of  their  retarding  influences  on  a 
chemical  reaction  also  changes  essentially  ;  further,  that  the  special 
influence  of  the  solvents  does  not  vanish  with  ever  increasing  dilution. 

Further  experiments  with  the  various  solvents  show  that  there  exist 
three  regions  of  concentration  of  the  reacting  substances,  distinguished 
by  the  following  relations  :  in  the  first,  the  region  of  low  concen- 
trations, the  reaction  is  retarded  so  much  that  it  is  only  sensible  in  the 
first  few  moments,  and,  although  it  begins,  it  comes  almost 
immediately  under  th'j  influence  of  the  medium,  which  opposes  the 
chemical  afl&nity  ;  in  the  second  region,  the  strength  of  the  chemical 
forces   begins   to   overcome  the  retarding  influence  of  the  solvent,  in 
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consequence  of  which  the  process  proceeds  further,  although  still 
slowly ;  finally,  in  the  third  region  of  concentration,  the  chemical 
forces  preponderate  to  such  an  extent  that  the  retarding  action  of  the 
solvent  only  begins  to  be  felt  near  the  end  of  the  reaction,  when  the 
concentration  of  the  reacting  substances  diminishes.  T.  H.  P. 

Application  of  the  Phase  Rule  in  Stereochemistry  and  the 
Recognition  of  Racemic  Compounds.  Albert  Ladenburg  {Ber., 
1911,  44,  1677.  Compare  this  vol.,  ii,  265  ;  Yau  der  Linde,  this  vol., 
ii,  477  ;  Kruyt,  ibid.). — The  author  maintains  that  his  method  for  the 
recognition  of  racemic  compounds  is  applicable  to  liquid  racemates. 

F.  B. 

Hydrolysis  of  Metallic  Alkyl  Sulphates.  W.  A.  Drushel  and 
G.  A.  LiNHART  (Anier.  J.  Sci.,  1911,  [iv],  32,  51 — 60). — Kremann 
(Abstr.,  1910,  ii,  596)  has  found  that  the  hydrolysis  of  barium  ethyl 
sulphate  is  retarded  by  the  addition  of  dilute  {JV]2)  hydrochloric  acid, 
and  was  unable  to  find  a  velocity  constant  to  represent  the  behaviour 
of  the  reaction.  The  authors  find,  on  the  contrary,  that  the  hydro- 
lysis of  the  ester  is  accelerated  by  hydrochloric  acid  in  all  dilutions. 
Both  ethyl  hydrogen  sulphate  and  the  barium  salt  are  hydrolysed 
extremely  slowly  by  water  even  at  60°. 

When  hydrochloric  acid  is  added  to  a  solution  of  barium  ethyl 
sulphate,  double  decomposition  takes  place  with  formation  of  a  certain 
amount  of  ethyl  hydrogen  sulphate.  On  the  assumption  that  the  two 
esters  (the  acid  and  the  barium  salt)  are  of  equal  stability,  and  that 
the  rate  of  hydrolysis  is  proportional  to  the  total  acid  and  ester  con- 
centrations, a  comparatively  simple  formula  is  derived  which  repre- 
sents satisfactorily  the  course  of  the  reactiou,  especially  when  allowance 
is  made  for  the  different  degrees  of  ionisation  of  the  reacting 
substances. 

In  strong  aqueous  hydrochloric  acid  (2 — 4#),  the  formation  of 
barium  sulphate  is  probably  chiefly  due  to  the  hydrolysis  of  the  ethyl 
sulphuric  acid  (equation  below)  to  sulphuric  acid,  and  its  subsequent 
combination  with  the  barium  chloride  liberated  from  the  barium  ethyl 
sulphate  by  double  decomposition  :  Ba(SO.Et)„  +  2HC1  -i  BaClo  + 
2HS0,Et.  G.  s! 

Influence  of  Neutral  Salts  on  the  Velocity  of  Reaction. 
G.  PoMA  (Gazzetta,  1911,  41,  i,  353—383). — After  a  theoretical 
summary  of  this  question,  the  author  describes  his  own  experiments 
on  the  influence  exerted  on  the  hydrolysis  of  ethyl  acetate  by  hydro- 
chloric, hydrobromic,  hydriodic,  and  nitric  acids  by  varying  proportions 
of  potassium,  sodium,  lithium,  barium,  strontium,  and  magnesium  salts 
having  similar  anions  to  the  acids.  The  experiments  were  carried  out 
at  20°. 

The  results  show  that  all  the  chlorides  used  cause  the  catalytic 
power  of  the  hydrogen  iocs  to  increase  to  approximately  the  same 
extent,  the  differences  nearly  coinciding  with  the  limits  of  experi- 
mental error.  Using  the  method  indicated  by  Kay  (Abstr.,  1900,  ii, 
198)  to  calculate  the  diminution  in  the  dissociation  of  hydrochloric 
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acid  produced  by  the  presence  of  chlorides,  it  appears  that  the  pe 
centage  increase  of  the  reaction  constant  increases  with  the  concentr; 
tion  and  more  rapidly  than  it.  Indeed,  the  increases  divided  by  tl 
ionic  concentrations  tend  to  constancy  and  to  non- dependency  on  tl 
dilution.  The  increment  of  the  i-eaction  velocity  is  greater  for  salts 
the  bivalent  than  for  those  of  the  univalent  metals,  and,  among  tl 
latter,  it  increases  with  diminution  of  the  atomic  weight  of  the  alka 
metal.  Similar  results  are  given  by  bromides  in  presence  of  hydr 
bromic  acid. 

The  combined  results  of  the  whole  series  of  measurements  showth; 
the  influence  of  neutral  salts  on  the  velocity  of  reaction  depends  ' 
high  degree  on  the  nature  of  their  anions,  the  influence  of  the  catic 
either  being  non-existent  or  else  coming  within  the  limits  of  expei 
mental  error.  The  salts  examined  have  the  following  order  ( 
diminishing  influence  :  chlorides,  bromides,  nitrates,  iodides. 

These  results  are  in  opposition  to  the  view  that  the  influence  ( 
neutral  salts  on  the  process  of  hydrolysis  is  to  be  referred  to  an  actus 
concentration  of  the  solution,  owing  to  the  formation  of  solvate; 
This  action  exhibits  no  apparent  parallelism  with  the  electro-aflSnit 
of  the  ions  into  which  the  neutral  salts  dissociate,  and  hence  non 
with  their  tendency  to  form  complex  compounds. 

Salts  like  potassium  chloride  which  do  not  form  solid  hydrates,  eve 
at  low  temperatures,  exhibit  the  maximum  accelerating  effect  on  th 
velocity  of  reaction,  whilst  those  which,  like  barium  bromide,  strontiui 
nitrate,  etc.,  crystallise  with  various  amounts  of  water,  show  the  lea 
influence. 

The  marked  differences  in  the  intensities  of  the  accelerating  actio 
exerted  by  salts  similar  in  constitution  and  propei'ties  tend  to  exclud 
a  purely  physical  explanation. 

The  explanation  advanced  by  Arrhenius  that  there  exists  in  solutio 
a  chemical  equilibrium  between  the  active  and  inactive  forms  of  th 
substratum,  an  equilibrium  which  may  be  displaced  by  variations  c 
temperature  and  ionic  concentration,  thus  remains  probably  accurate 

T.  H.  P. 

The   Development  of  the  Atomic   Theory.     IV.     Dalton'j 
Physical    Atomic    Theory.      V.  Dalton's     Chemical    Theorj 
VI.  The   Reception   Accorded  to  the  Theory  Advocated  b;| 
Dalton.     Andrew  Norman  Mbldrum  (Mem.  Manchester  Phil.  /Socij 
1911,  55,  No.  5,  1—22  ;  No.  6,  1—18  ;  No.  19,  1—10.    Compare  thilj 

vol.,  ii,  267).— Historical.  T.  S.  P.   Ij 

I. 

Tabular  Grouping  of  the  Elements  on  the  Basis  of  thj; 
Periodic  System.  Eduakd  von  Stackelberg  (Zeitsch.  phyaikal 
CAewi.,  1911, 77,  75 — 81). — An  arrangement  of  the  elements  is  describee! 
which,  when  represented  on  a  plane  surface,  differs  from  Meudeleeff'j 
arrangement  mainly  in  that  each  long  period  occupies  one  line  and  th] 
elements  of  the  two  short  periods  are  so  placed  that  the  first  four  com! 
on  the  extreme  left  above  the  first  four  elements  of  the  long  periodsi 
the  last  four  on  the  extreme  right  above  the  last  four  elements  of  th, 
long  periods,  so  that  blanks  are  left  in  the  middle  of  the  short  periods 
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Hydrogen  is  put  in  the  same  vertical  row  as  the  alkali  metals.     The 
advantages  of  this  method  of  arrangement  are  discussed.  G.  S. 

MendeleeflPs  "  Cubic  "  Periodic  System  of  the  Elements  and 
the  Arrangement  of  the  Radio -elements  in  this  System.  A. 
VAN  DEN  Broek  (Physikal.  Zeitsch.,  1911,  12,  490—497),— A  "cubic" 
system  suggested  by  Mendeleeff  when  only  58  elements  were  known, 
is  advocated  in  place  of  the  present  "  plane  "  system  to  embrace  the 
many  new  series  of  elements  now  known  in  consequence  of  the 
discovery  of  the  rare-gases,  the  recent  investigations  of  the  rare-earths, 
and  the  disintegration  of  the  radio-elements.  The  elements  are 
arranged  in  ascending  order  of  atomic  weight  in  8  vertical  columns, 
each  with  3  vertical  lines  of  elements  and  5  horizontal  columns,  each 
with  3  horizontal  lines  of  elements.  Beginning  with  horizontal  row 
A\,  the  8  elements  (He — F)  occupy  the  left-hand  sub-columns  of  the 
8  vertical  columns  ;  in  the  next  horizontal  row  A'i  the  8  elements 
(Ne — 01)  occupy  the  middle  sub-columns ;  in  the  next  horizontal  row 
il3  the  next  8  elements  (A — Mn)  occupy  the  right-hand  sub-columns. 
At  the  25th  element  (Fe),  horizontal  column  B\  commences,  the 
elements  being  in  the  left-hand  vertical  sub-column,  and  so  on  for,  in 
all,  120  possible  elements.  With  this  arrangement  Na,  Cu,  Ag,  and 
Au,  do  not  appear  in  the  same  vertical  row,  and  the  differences 
between  the  short  and  long  periods  of  the  old  system  disappear.  The 
"theoretical"  atomic  weight  of  the  120  possible  elements  (excluding 
hydrogen)  are  multiples  of  two  up  to  240.  The  sum  of  all  the 
differences  between  the  actual  and  "  theoretical  "  atomic  weights  of  all 
the  known  elements  is  very  nearly  zero.  All  the  a-ray  producing 
radio-elements  known  and  the  new  rare-earths  can  be  accommodated. 
On  the  old  system  there  are  38  elements  for  18  places  between  IF  and 
U ;  on  the  new,  counting  only  the  a-ray  producing  disintegration 
products  among  the  radio-elements,  there  are  24  elements  for  24  places. 
The  Lothar  Meyer  curves  of  atomic  volume  and  melting  points  are 
simpler  on  the  cubic  system  than  on  the  old  system.  F.  S. 

Radioactivity  as  a  General  Property  of  Matter.  Theodor 
WuLF  {Physikal.  Zeitsch.,  1911,  12,  497— 500).— A  great  number  of 
the  known  atomic  weights  are  separated  by  4  units,  the  mass  of  the 
a-particle.  If  the  known  atomic  weights  are  divided  by  4  and 
arranged  in  columns  from  0  to  9  according  to  the  value  of  the  decimal, 
of  the  first  25  elements,  11  have  the  decimal  0,  9  have  the  decimal  7, 
the  remaining  5  having  other  values  for  the  decimal.  Of  the 
remaining  57  elements,  9  have  the  decimal  0  and  11  the  decimal  7,  the 
remaining  37  elements  being  distributed  over  the  other  values.  Of 
the  whole  elements,  20  have  the  decimal  0  and  20  the  decimal  7.  This 
suggests  that  the  atomic  weights  are  made  up  of  two  series,  4n  and 
4/1-1.  Similar  generalisations  have  been  made  by  Rydberg  (1886) 
before  the  discovery  of  radioactivity,  who  pointed  out  that  the  elements 
with  even  valency  fall  in  the  in  series  and  those  with  ddd  valency  in 
the  4n  -  1  series.  These  relations  suggest  that  the  whole  elementary 
system  results  by  disintegration  from  the  heaviest  elements,  the 
helium  atom  being  the  fundamental  unit.  F.  S. 

VOL.  c.  ii.  48 
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Observations  not  in  Good  Agreement  with   the  Bxisten  > 
of  Atoms  and  Molecules.     Gaetano  Magnanini  {Gazzetta,'  12], 
41,  i,   383 — 384). — The   author   has   already   pointed    out   (Annual  t 
Univ.    Modena,    1899-1900,   48)  that,  not  only  the  consequences 
thermodynamics  (principle   of  mobile  equilibrium),  but,  what  is  mc 
important,  chemical  phenomena  at  high  temperatures,  do  not  readi 
accord  with  the  fundaoaental  conception  of  the  atomic  and  molecul 
structure  of  matter. 

The  chemical  association  occurring  in  endothermic  reactions  :  e.g.,  t 
formation  of  ozone  from  oxygen,  of  hydrogen  peroxide  from  hydroge 
of  oxides  of  nitrogen  from  their  elements,  etc.,  would  not  only 
unforeseen,  but  would  not  be  easily  explained  if,  starting  from  thern 
dynamical  results,  they  were  regarded  purely  from  the  point  of  vi( 
of  the  theory  of  heat — from  the  ideas  concerning  the  effects  of  vari 
tion  of  temperature  on  the  movements  of  the  atomic  or  molecul 
particles.  It  seems  probable  that  the  principal  reason  of  the  univers 
acceptance  of  the  atomic  and  molecular  hypothesis  lies  in  i 
simplicity.  T.  H.  P. 

Van't  Hoff's  Hypothesis  and  the  Dissolved  Molecul 
Albert  Colson  {Bull.  Soc.  chim.,  1911,  [iv],  9,  576—583). — Toexpla 
peculiarities  in  the  behaviour  of  certain  salts  the  author  suggests  th; 
the  dissolved  pirticle  is  generally  an  aggregate  of  chemical  molecul 
in  accordance  with  Raoult's  law,  but  independent  of  the  degree 
dissociation  as  measured  by  conductivity.  This  suggestion  is 
harmony  with  Cahour's  rule.  I 

The  chief  facts  cited  in  favour  of   this  view  are  as  follows  :    Tl 
lowering  of  freezing  point  produced  by  quantities  represented  by  tl 
formulsa  Il2S04,(ZnS04)2,Cr2(S04)3  and  Cr40(S04)g  is  the  same,  and 
its  amount  does  not  depend  on  the  conductivity  of   the  solutions, 
has  been  shown  already  (Abstr.,  1908,  ii,  45)  that  chromium  sulphati 
in  solution  show  conductivities  independent  of  their  state  of  ionisatiol 
since  the  violet  sulphate,  which  is  the  most  ionised,  in  solution  shov 
the  lowest  conductivity.     Zinc  chloride  in  solution  always  giveresul 
indicating   the   presence   of    molecules    more   complex    than    ZnC 
Ferric  chloride  and  certain  of  the  trioses  and  tetroses  give  depressioi 
corresponding  to  molecular  weights  which  are  too  low. 

It  is  pointed  out  finally  that  Mathias'  the  iry  of  the  constitution  c 
liquids  show  that  Raoult's  law  does  not  imply  identity  of  moleculi 
particles  for  gases  and  liquids,  but  merely  that  there  should  1 
a  certain  constancy  in  the  association  which  gives  rise  to  liqui 
molecules.  Conductivity  appears  to  be  a  characteristic  of  particle 
which,  disintegrated  by  di.-sociation,  hydrolysis  or  double  decompositio] 
revert  to  the  molecular  state.  T.  A.  H.  j 


III 


Relation  of  Temperature  and  Molecular  Attraction.  Jami 
E.  Mills  {Phil.  Mag.,  1911,  [vi],  21,  84— 113).— Kleeman's  viev^ 
(Abstr.,  1910,  ii,  492)  in  regard  to  the  nature  of  molecular  attractic 
are  criticised  and  shown  to  be  at  variance  with  the  relationshi 
X/  IJd  -  ^D  =  constant,  where  X  is  the  internal  heat  of  vaporisatioi 
d  and  D  the  densities  of  the  liquid  and  saturated  vapour  respective! 
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at  the  temperature  of  vaporisation.  For  a  large  number  of  substances, 
data  are  recorded  which  show  that  \/  XJd  —  XjD  is  nearly  independent 
of  the  temperature.  A  further  table  of  data  is  given  to  show  that 
Dieterici's  relationship  X=CRT\ndl D  is  in  remarkably  good  agree- 
ment with  experiment  at  higher  temperatures,  but  that  deviations 
occur  at  very  low  vapour  pressures. 

The  third  part  of  the  paper  is  devoted  to  a  theoretical  discussion  of 
the  relationship  between  temperature  and  molecular  attraction.  The 
chief  result  of  this  is  to  justify  the  author's  previous  conclusion  that 
change  of  temperature  does  not  change  the  nature  or  the  magnitude 
of  the  force  of  molecular  attraction.  The  temperature  merely 
determines  the  orbit  that  the  molecules  wiU  follow  in  obedience  to  the 
attractive  force.  H.  M.  D. 

Molecular  Attraction.  IX.  Molecular  Attraction  and  the 
Law  of  Gravitation.  James  E.  Mills  {J.  Physical  Chem.,  1911,  15, 
417—462.  Compare  Abstr.,  1909,  ii,  862).— The  author's  equation 
connecting  internal  latent  heat  with  molecular  attraction  was  found 
to  hold  with  twenty-five  non-associated  substances.  It  follows  from 
this  equation  that  the  individual  forces  acting  between  the  molecules 
as  they  expand  from  distance  S^  to  distance  S.2  apart  vary  as  iiMJS^, 
where  M  is  the  mass  of  substance  considered,  and  /u.  is  a  constant. 
If  the  total  force  exerted  by  one  molecule  on  its  neighbours  is 
considered,  this  is  equal  to  f=ixm/S-,  where  ?«  is  the  molecular  weight 
and  .S'  the  average  distance  apart  of  the  molecules. 

The  equation  developed  by  Helmholtz,  giving  the  amount  of  energy 
liberated  by  the  contraction  of  the  sun  under  Newtonian  gravitation, 
can  be  applied  to  the  contraction  of  a  sphere  of  saturated  vapour  to  a 
liquid,  and  by  use  of  a  suitable  constant  the  latent  heat  can  be 
calculated  tn  the  assumption  that  molecular  force  like  gravitation 
varies  inversely  as  the  square  of  the  distance  apart  of  the  molecules. 

It  is  suggested  that  molecular  and  gravitational  force  are  identical 
in  nature.  The  ether  in  the  neighbourhood  of  the  molecule  is  in  a 
.^tate  of  stress,  the  intensity  of  which  is  f==fjimJ<S-.  The  author 
considers  that  all  the  usual  definitions  of  mass  assume  that  Newton's 
law  holds.  If  mass  is  defined  as  the  attraction  exerted  by  matter 
instead  of  the  quantity  of  matter,  Newton's  law  becomes  identical 
with  the  above  law  of  molecular  force  ;  that  is,  the  total  gravita- 
tional force  of  a  particle  with  respect  to  the  rest  of  the  universe  is  a 
definite  quantity  depending  only  on  the  specific  reaction  between  that 
particle  and  the  ether.  R.  J.  C. 

The  Electron  Conception  of  Valence.  II.  The  Organic 
Acids.  K.  George  Falk  {J.  Amer.  Chem.  Soc,  1911,  33,  1140—1152. 
Compare  Falk  and  Nelson,  this  vol.,  ii,  104). — A  theoretical  paper,  in 
which  the  author  suggests  a  classification  of  organic  acids  according 
to  the  direction  of  the  valences  (as  determined  by  the  seat  of  the 
negative  corpuscles)  by  which  the  a-carbon  atom  is  combined  with  the 
other  atoms  or  groups  in  the  molecule.  Three  classes  are  thus 
obtamed  in  which  the  valence  directions  are  represented  respectively 
by  ::;;*.  C-COgH,  ^  C-CO.H,  and  ::=C-C02H.  The  ionisation  constants 
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of  the  first  group  are  less  than  O'Ol,  those  of  the  second  range  froi 
0"1  to  0"4,  and  those  of  the  third  are  greater  than  2.  In  certai 
cases  substituents  may  exert  constitutive  effects  which  give  rise  1 
intermediate  values  of  the  ionisation  constants. 

The  ionieation  constants  of  unsaturated  acids  are  also  suppo.n 
to  be  determined  by  the  additive  action  of  the  valence  directions,  an 
these  effects  are  discussed  in  detail.  H.  M.  D. 

Polarity  of  Elements  and  Radicles  Measured  in  Term 
of  a  Logarithmic  Function  of  the  Ionisation  Constant.  C.  ( 
Debick  (J.  Amer.  Ghem.  Soc,  1911,  33,  1152— 1162).— An  elemei 
or  radicle  is  said  to  possess  positive  or  negative  polarity  according  < 
whether  it  increases  the  hydroxyl  or  the  hydrogen  ion  concentratio 
when  it  is  substituted  for  one  of  the  atoms  of  hydrogen  in  water.  1 
other  words,  a  positive  radicle  increases  the  affinity  constant  A' 
whilst  a  negative  radicle  increases  the  constant  Ka  for  water.  Sin< 
the  free  energy  change  {A)  and  the  affinity  constant  (K)  are  co 
nected  by  the  equation  A  =  ET\nK,  it  follows  that  the  free  energy  ' 
ionisation  is  a  logarithmic  function  of  K.  For  nearly  all  organ 
compounds,  BTlnK  is  negative,  and  the  greater  the  positivity  ( 
negativity  of  a  substituting  radicle,  the  greater  will  be  the  ionisatio 
Radicles  of  greatest  polarity  will  therefore  have  the  smallest  valui 
for  the  free  energy  of  ionisation.  On  this  account,  the  auth( 
suggests  the  expression  -  lOOO/logZ"  as  a  convenient  measure  of  tl 
polarity.  Polarity  values,  expressed  in  this  way,  have  been  calculate 
for  a  large  number  of  organic  radicles,  and  these  numbers  are  tabulate 
alongside  the  values  of  K.  H.  M.  D. 

Application  of    Polarity   Measured  in  Terms  of  a   Logai 
ithmic  Function  of  the  Ionisation  Constant.     I.     The  Use  ('' 
Polarity  in  the  Explanation  of  the  Reactions  of  Aldehyde 
and    Ketones.     C.    G.    Derick  (/.  Amer.    Chem.    Soc,    1911,  31 
1162 — 1167.     Compare  preceding  abstract). — The  mechanism  of  tl|' 
spontaneous  dehydration   of    the   dihydroxy-forms  of  aldehydes   ai 
ketones  is  discussed  in  terms  of   the  author's  conception  of  polarit 
If  the   substitution    of   negative  radicles    for  hydrogen    in    neutr 
aldehydes  or  ketones  decreases  the  hydroxyl  ion  concentration  to  tl 
value  for  pure  water,  the  dihydroxy-form  should  be  completely  stabl 
in   other  circumstances    the  aldehyde  or  ketone  must  exist  for    tl 
most  part  in  the  inactive  dehydrated  condition.     It  is  shown  that  tl 
carboxyl  group   is  probably  more  negative  than  chlorine,  and  on  th 
account    the    substitution    of    the    carboxyl  group    for  hydrogen 
neutral  aldehydes  and  ketones  should  make  the  dihydroxy-form  stab 
at    the    ordinary    temperature.     Glyoxalic    and    mesoxalic    acids    a 
referred  to  as  substances  in  which  this  influence  is  operative. 

The  formation  of  oximes,  hydrazones,  and  semicarbazones  is  al 
examined  by  reference  to  the  conception  of  polarity.  By  takii 
ammonia  as  unity,  the  following  polarity  values  have  been  calculatee 
ethylamine  1-452,  methylamine  1"433,  hydroxylamine  <1,  sen 
carbazine  0-447,  phenylhydrazine  0592,  hydrazine  0-855.     For  mol 
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)ii  cules  which  are  less  positive  than  ammonia,  the  formation  of  additive 
compounds  is  followed  by  dehydration,  whilst  molecules  which  are 
more  positive  than  ammonia  yield  stable  hydroxy-additive  compouuds. 

H.  M.  D. 

Application  of  Polarity  Measured  in  Terms  of  a  Logar- 
ithmic Function  of  the  lonisation  Constant.  II.  Scale  of 
Combined  Influence  of  Substitution  in  Organic  Compounds. 
C.  G.  Deuick  {J.  Amer.  Cheia.  Soc,  1911,  33,  1167—1181.  Compare 
preceding  abstracts). — In  this  paper  the  author  criticises  the  views  of 
Michael  (Abstr.,  1900,  i,  321  ;  1906,  i,  550,  781  ;  1907,  i,  170)  and 
Fliirscheim  (Trans.,  1909,  96,  718)  relative  to  the  nature  of  intra- 
molecular action,  and  maintains  the  suitability  of  the  so-called  polarity 
values  as  a  measure  of  the  combined  direct  and  indirect  influences  of 
substituting  radicles  on  a  given  atom  in  the  molecule.  The  relative 
influence  of  a  substituting  atom  or  group  on  the  ionisation  of  an  acid 
is  obtained  by  taking  the  ratio  of  the  polarity  values  (  -  1000/log^)  of 
the  substituted  and  unsubstituted  acids  and  subtracting  from  this  the 
combined  influence  of  the  other  atoms  in  the  molecule  which  is 
equal  to  unity. 

This  combined  relative  influence  has  been  calculated  for  a  large 
number  of  substituted  organic  acids  and  the  values  are  tabulated. 
For  the  y8-,  y-,  and  S-substituted  normal  fatty  acids,  the  values  represent- 
ing the  influence  of  various  substituents  are  as  follows :  chlorine, 
0187,  0063,  0-023;  bromine,  0-210,  0-047,  0-017 ;  iodine,  0167, 
0-035,  0008;  hydroxyl,  0-073,  0-018,  — ;  carboxyl,  0-160,  O'lll, 
0-083.  In  no  case  is  the  influence  less  in  the  /:^-position  than  in  either 
the  y-  or  8-positions.  This  result  is  not  in  agreement  with  the 
conclusions  drawn  by  Michael.  H.  M.  D. 

Application  of  Polarity  Measured  in  Terms  of  a  Logar- 
ithmic B'unction  of  the  lonisation  Constant.  III.  Correla- 
tion of  Chemical  Structure  -with  lonisation.  C.  G.  Derick 
{J.  Amer.  Chem.  Soc,  1911,  33,  1181 — 1189.  Compare  preceding 
abstracts). — It  is  shown  that  a  general  relationship  exists  between  the 
numbers  which  are  supposed  to  represent  the  influence  of  substitution 
on  the  ionisation  of  organic  acids.  The  "  place  factors  "  for  chlorine 
when  substituted  for  hydrogen  in  normal  fatty  acids  in  the  a-,  y3-,  y-, 
and  8-positions  are  respectively  0  6825,  0-1873,  0-0627,  and  0  0229. 
These  numbers  are  apf)roximately  in  the  ratio  :  1  :  1/3  :  1/3^  :  1/3^. 
This  relationship  between  the  "  place  factors  "  is  found  to  hold  equally 
well  when  hydrogen  is  replaced  by  bromine,  iodine,  hydroxyl,  or  phenyl. 
It  is  not  exhibited  by  acids  which  contain  two  carboxyl  groups,  and 
for  these  the  deviations  increase  as  the  distance  between  the  two 
carboxyl  groups  increases.  This  seems  to  indicate  that  both  carboxyl 
groups  undergo  ionisation. 

By  means  of  the  above  rule  of  thirds  it  is  possible  to  calculate  the 
ionisation  constants  of  substituted  fatty  acids  if  the  a-"  place  factor" 
for  the  given  substituent  is  known.  Examples  are  given  to  show  the 
degree  of  accuracy  with  which  this  may  be  carried  out. 

When  two  or  more  hydrogen  atoms  of  a  fatty  acid  are  substituted 
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by  negative  atoms  or  groups,  the  influence  on  the  ionisation  car 
be  deduced  by  adding  together  the  "place  factors  "for  the  difPereni 
substituents.  This  is  the  case  whether  the  rule  of  thirds  is  obeyec 
or  not.  H.  M.  D. 

A  Self-regulating  Gas  Burner.  Feitz  Hanfland  {Chem.  Zeit. 
1911,  73,  669). — A  patent  burner,  now  obtainable,  is  described,  b3 
the  use  of  which  steam-ovens,  sterilisers,  etc.,  may  be  kept  at  constant 
temperature  somewhat  above  100°,  the  principle  involved  being  similai 
to  that  of  an  arrangement  described  by  Ulsch  {ibid.,  1895,  51,  1183) 
The  mercury  regulator  is  built  into  the  base  of  the  burner,  which  i 
therefore  self-contained.  J.  D.  K. 

Constant  Level  Water-Bath.  H.  Miniot  (/.  Pharm.  Chim. 
1911,  [vii],  3,  585 — 586). — The  adjustable  tube  in  the  usual  constanli 
level  apparatus  is  replaced  by  two  tubes,  one  of  which,  provided  with' 
a  perpendicular  vent,  just  rotates  easily  inside  the  other,  which  if 
provided  with  a  helical  vent.  The  inner  tube  takes  the  water  supply 
and,  as  it  is  rotated,  the  position  of  its  perpendicular  vent  in  relatioi 
to  the  helical  vent  of  the  outer  tube,  which  communicates  by  a  sid( 
arm  with  the  bath,  determines  the  water  level.  Both  tubes  art 
enclosed  in  a  third,  which  has  a  side-arm  to  carry  away  the  excess  ol 
water.  T.  A.  H. 

Arrangement  for  Collecting  the  Condensed  Water  from  the 
Outside  of  Reflux  Condensers.  L.  Dede  [Chem.  Zeit,  1911,  35, 
723). — A  glass  cup  is  fitted  on  to  the  bottom  of  the  condenser,  belo  v 
the  inlet  tube  for  the  water.  The  water  condensing  on  the  outside 
of  the  condenser  collects  in  the  cup  and  runs  off  through  an  outlet 
Vube  fused  into  the  bottom  thei-eof.  T.  S.  P. 

The  General  Application  of  the  Geryk  Air  Pump  to 
Vacuum  Distillations.  G.  Doby  {Chem.  Zeit.,  1911,  35,  756).— In 
using  the  Geryk  pump  for  vacuum  distillations,  the  author  insert-s 
absorption  flas^ks  containing  concentrated  sulphuric  acid,  andj 
calcium  chloride  and  phosphoric  oxide  tubes,  to  prevent  water  andl 
alcohol  getting  at  the  pump.  This  method  has  the  drawback  thati 
the  sulphuric  acid  rapidly  becomes  hot  and  must  be  changed  very! 
often  ;  to  obviate  this  a  reflux  condenser,  preferably  three  Soxhletj 
double  surface  condensers  in  series,  is  inserted  between  the  receiver! 
of  the  distillation  apparatus  and  the  absorption  flasks.  With  thisl 
arrangement,  8 — 10  litres  of  alcohol  can  be  distilled  in  eight  hours 
under  a  pressure  of  8 — 10  mm.,  and  a  bath  temperature  of  40 — 50°, 
without  the  sulphuric  acid  becoming  warm  in  the  least.  T.  S.  P. 

Safety-valve  for  Water  Pumps.  Armand  Berg  {Bull.  Soc. 
chim.,  1911,  [iv],  9,  621 — 623). — The  author  describes  a  device  for 
insertion  between  a  water-pump  and  apparatus  under  evacuation. 
The  device  is  designed  to  (1)  prevent  entry  of  water  into  the  apparatus 
should  the  water    pressure  fail   and  a   back-flow  occur,   nnd   (2)   re- 
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establish  action  when  the  water  pressure  becomes  normal.     The  device 
is  figured,  and  its  mode  of  action  described  in  detail  in  the  original. 

T.  A.  H. 

A  Safety  Wash-Bottle  Gustav  Happe  {Chem.  Zeit.,  1911,  35, 
656). — The  gas  delivery  tube  of  the  wash-bottle  is  enlarged  con- 
siderably in  diameter  within  the  bottle  so  that  it  is  more  than  capable 
of  taking  the  whole  of  the  washing  liquid,  and  a  safety  funnel  is  also 
fused  in  it.  Liquid  cannot  therefore  be  sacked  back  into  the  bottle, 
nor  can  the  washing  liquid  rise  up  into  the  inlet  tube  for  the  gas. 
The  gas  delivery  tube  is  open  to  its  full  width  at  the  bottom,  in  order 
to  prevent  any  stoppage  by  the  formation  of  crystals,  and  the  bottom 
of  the  tube  is  also  made  zig-zag,  so  as  to  break  up  the  gas  bubbles. 

T.  S.  P. 

A  Self-acting  Wash-Bottle.  Johann  Hain  {Chem.  Zeit.,  1911, 
35,  697). — The  jet-tube  of  the  wash-bottle  is  elongated  to  such  an 
extent  that  when  filled  with  the  liquid  in  the  bottle  it  acts  as  a  siphon. 

T.  S.  P. 

Cutting  Tubes  by  Etching.  Jaroslaw  Milbauku  {Chem.  Zeit., 
1911,  73,  669). — A  wet  string  is  tied  in  a  single  knot  round  the 
(porcelain)  tube,  supported  horizontally  on  fork  rests.  One  end  of 
the  string  is  placed  in  a  suitable  vessel  above  the  tube  containing 
aqueous  hydrofluoric  acid  (preferably  mixed  with  1/3  vol.  of  hydro- 
chloric acid),  the  other  in  an  empty  vessel  below.  As  etching  proceeds 
the  string  is  tightened,  unevenness  being  avoided  by  turning  the  tubo 
and  shifting  the  knot  round.  When  etched  far  enough,  the  tube  is 
wrapped  in  a  cloth  and  severed  by  bending. 

Quartz  tubes  may  be  readily  cut  in  like  manner.  J.  D.  K. 

Preparation  of  Indigotin  as  a  Laboratory  Exercise  and  as  a 
Lecture  Experiment.  Franz  Michel  {Chem.  Zeit,  1911,  35, 
755 — 756). — Ten  parts  of  phenylglycine-o-carboxylic  acid,  or  the 
corresponding  amounts  of  the  sodium  or  potassium  salt^  are  dissolved 
in  10 — 12  parts  of  a  solution  of  sodium  hydroxide  (1  : 4  or  6),  and  the 
solution  evaporated  rapidly  to  dryness  on  the  water-bath.  The 
powdered  residue  is  then  added,  stirring  well  meanwhile,  to  8 — 14 
parts  of  paraffin  wax  (m.  p.  ca  60°)  heated  at  250 — 270°  in  a  nickel 
crucible.  The  reaction  is  complete  when  the  fusion  has  become 
strongly  yellow.  The  cold  product  may  then  be  extracted  with  hot 
water  under  exclusion  of  air  (or  after  addition  of  sodium  hyposulphite), 
or  the  paraffin  may  be  dissolved  away  with  chloroform,  etc.  The 
indoxyl-containing  products  are  then  oxidised  to  indigotin  by  boiling 
the  aqueous  solution  in  the  air,  a  90%  yield  of  indigotin  being 
obtained. 

Indirubin  may  be  obtained  as  follows  :  the  fusion  is  dissolved  in 
boiling  10%  acetic  acid,  the  filtrate  from  the  paraffin  made  strongly 
alkaline  with  ammonia,  and  the  indigotin  precipitated  by  oxidation 
with  a  rapid  current  of  air.  Extraction  with  ether  then  dissolves  the 
indirubin,  indigotin  remaining  undissolved. 
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For  a  lecture  experiment,  0-5 — 1  gram  of  the  dry  mixture  of  phenyl- 
glycine-o-carboxylic  acid  and  sodium  hydroxide  is  heated  in  a  test-tube 
until  water  vapour  is  no  longer  evolved,  and  the  fusion  has  become 
yellow.  After  cooling,  the  mass  is  boiled  with  4 — 5  c.c.  water,  the 
test-tube  is  half-filled  with  water,  and  shaken  in  the  air,  when  indigotin 
is  deposited.  T.  S.  P. 


Inorganic    Chemistry. 


The  Replacement  of  Metals  from  Aqueous  Solutions  of 
their  Salts  by  Hydrogen  at  High  Temperatures  and 
Pressures.  II.  Wladimir  N.  Ipatieff  and  W.  Werkhowsky 
{Ber.,  1911,  44,  1755—1758).— Having  found  previously  (Abstr., 
1909,  ii,  564)  that  the  replacement  of  metals  from  aqueous  solutions 
of  their  salts  by  hydrogen  at  high  temperatures  and  pressures  is 
accompanied  by  the  formation  of  oxides,  hydrates,  and  basic  salts, 
the  authors  concluded  that  hydrolysis  was  a  very  important  factor  in 
the  reaction.  They  now  show  that  the  reaction  between  copper 
sulphate  and  hydrogen  takes  place  according  to  the  equation  : 

CuS04  +  H2  =  Cu-f-H2«04. 
The  formation  of  a  basic  salt  and  of  cuprous  oxide  is  due  to  secondary 
reactions. 

At  25  atnios.  and  90°  a  iV/ 10- solution  of  copper  sulphate,  in  an 
atmosphere  of  hydrogen,  gives  a  deposit  of  a  basic  salt, 

CuS04,2Cu(OH)2, 
after  ten  to  fifteen  hours.  On  further  heating,  cuprous  oxide  is 
formed  at  the  expense  of  the  basic  salt,  which  finally  disappears. 
After  forty  to  fifty  hours,  crystals  of  copper  begin  to  form,  and  the 
cuprous  oxide  gradually  disappears,  until  after  four  to  seven  days  only 
copper  remains.  Increase  of  pressure  accelerates  the  above  process, 
diminution  in  pressure  retarding  it,  as  also  does  rise  in  temperature. 
At  90°  and  under  200  atmos.,  complete  deposition  of  the  copper  takes 
place. 

When  sufficient  sulphuric  acid  is  present,  precipitation  of  a  basic 
salt  and  of  cuprous  oxide  does  not  occur  as  a  preliminary  to  the 
deposition  of  copper.  The  formation  of  the  basic  salt  is  due  simply 
to  hydrolysis,  and  occurs  when  a  normal  solution  of  copper  sulphate 
is  heated  in  the  air  under  ordinary  pressure  at  100°;  the  formation  of 
cuprous  oxide  takes  place  only  in  the  presence  of  hydrogen.  The 
final  disappearance  of  basic  salt  and  cuprous  oxide  in  the  experiments 
recorded  above  is  due  to  their  solution  in  the  sulphuric  acid  liberated 
by  the  replacement  of  the  copper  by  hydrogen.  T.  S.  P. 

Decomposition  of  Water  by  Metals.  Miroslaw  Kernbaum 
{Goi^ivt.  rend.,  1911,  152,  1668— 1670).— It  is  well  known  that 
Ir^urowfcP   ^^^  hydrogen  peroxide  are  produced   when  finely  divided 
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zinc,  magnesium  or  aluminium  ai'e  shaken  with  water.  Hydrogen 
peroxide  is  not  formed,  however,  when  all  traces  of  free  oxygen  are 
excluded.     The  reaction  probably  follows  the  course:  (1)  Zn  +  HgO^ 

Zn  +  OH  +  H;  (2)  Zn  +  2(OH)  =  Zn(OH)2;  (3)  2H  +  02  =  H2O2;  (4) 
Zn  +  H202  =  ZQ(OH)2.  When  oxygen  is  absent,  reactions  (3)  and  (4) 
do  not  occur.  The  decomposition  of  water  by  the  electric  current  and 
by  negative  electrons  emitted  by  metals  is  discussed.  W.  O.  W. 

Formation  of  Oxidising  Agents  in  Air  Under  the  Influence 
of  Ultra-violet  Light.  W.  G.  Chlopin  {J.  Russ.  Phys.  Chem.  Soc, 
1911,  43,  554—561;  Zeitsch.  anorg.  Chem.,  1911,  71,  198—205. 
Compare  Kernbaum,  Abstr.,  1909,  ii,  364,  714,  717;  Courmont,  Nogier, 
and  Rochaix,  Abstr.,  1909,  ii,  723  ;  Berthelot  and  Gaudechon,  Abstr., 
1910,  i,  349;  ii,  564,  606). — The  author's  experiments  show  that  the 
ordinary  moist  air  of  a  room,  after  subjection  for  a  few  minutes  to  the 
action  of  ultra-violet  light,  shows  the  presence  of  ozone,  hydrogen 
peroxide,  and  nitrogen  trioxide.  T.  H.  P. 

Molecular  Weights  and  Constitutional  Pormulse  of  Nitric 
and  Sulphuric  Acids.  Giuseppe  Oddo  and  Giovanni  Anelli  (Gazzetta, 
1911,41,  i,  552 — 568). — it  has  been  shown  (Oddo  and  Scandola,  Abstr., 
1910,  ii,  1035)  that  in  cryoscopically  absolute  sulphuric  acid  (that 
with  the  highest  freezing  point,  10 '43°,  absolute  sulphuric  acid  not 
existing  in  the  liquid  state),  methyl  sulphate  is  partly  decomposed  to  form 
the  acid  ester,  MeHgSgOg.  The  determination  of  the  molecular  weight 
of  methyl  sulphate  in  acetic  acid  or  benzene  gives  results  corre- 
sponding with  Me2S04,  and  thus  excludes  the  view  that  the  formation 
of  the  tri-acid  sulphate  depends  on  the  existence  of  a  double  molecule 
of  methyl  sulphate.  It  hence  becomes  necessary  to  assume  that 
sulphuric  acid  itself  has  the  double  formula  (112804)2. 

In  view  of  the  discordant  results  which  have  been  obtained  by 
dilferent  investigators  for  the  molecular  weight  of  sulphuric  acid,  the 
authors  have  made  the  three  following  series  of  measurements. 

I.  The  vapour  density  of  cryoscopically  absolute  sulphuric  acid, 
determined  by  Victor  Meyer's  method  in  anthracene  or  triphenyl- 
methane  vapour,  gives  the  molecular  weight  101*9  or  100*9.  Hence, 
at  10 — 20°  above  the  b.  p.,  the  vapour  of  sulphuric  acid  must  repre- 
sent a  mixture  of  the  molecules  (H2S04)2,  HgSO^,  SO3,  and  HgO  in 
thermal  equilibrium,  since  the  acid  undoubtedly  undergoes  dissociation 
into  SO3  and  H2O  even  at  the  ordinary  temperature.  This  result  is 
confirmed  by  similar  measurements  of  sulphuric  acid  containing  varying 
proportions  of  water,  the  values  obtained  for  the  molecular  weight 
being  119,  100*2,  and  1032.  With  acid  containing  an  excess  of  the 
trioxide,  the  vapour  tube  is  attacked,  dissociation  of  the  trioxide  into 
dioxide  and  oxygen  taking  place, 

II.  The  molecular  weight  of  the  purest  obtainable  nitric  acid  was 
determined  cryoscopically  in  nitrobenzene  (compare  Ampola  and 
Carlinfanti,  Abstr.,  1897,  ii,  12)  and  in  ethylene  bromide  (compare 
Raoult,  Abstr,,  Abstr.,  1884,  952),  which  are  regarded  as  associating 
solvents,  but  the  values  obtained  were  only  slightly  higher  than  those 
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corresponding  with  the  single  molecule  HNO3.  Similar  values  were 
obtained  in  acetic  (Eaoult,  loc.  cit.)  and  chloroacetic  acids  (compare 
Mameli,  Abstr.,  1910,  ii,  182).  With  ethylene  bromide,  sulphuric 
acid  containing  a  little  water  (m.  p.  10'52°)  causes  the  separation  of 
an  aqueous  layer  at  the  surface,  but  in  nitrobenzene  its  molecular 
weight  corresponds  with  the  molecule  (HgSO^),,.  In  acetic,  chloro- 
acetic, and  formic  acids,  sulphuric  acid  also  gives  the  doubled  molecular 
weight.  The  conclusion  is  hence  drawn  that  ordinary  sulphuric  acid 
corresponds  with  ordinary  sulphur  trioxide,  which  is  dimeric  (compare 
Oddo,  Abstr.,  1901,  ii,  650),  and  that  monosulphuric  acid,  HgSO^, 
corresponding  with  the  anhydride,  m.  p.  14"8°,  b.  p.  46 '2°,  is  not 
known  in  the  free  state.  A  similar  state  of  affairs  exists  with  the 
sulphurous  compounds,  monosulphurous  anhydride  being  known,  but 
not  the  corresponding  acid.  An  explanation  is  thus  obtained  of  the 
considerable  interval  between  the  boiling  point  of  sulphuric  acid 
(338°)  and  those  of  the  anhydride  (46'2°)  and  sulphuryl  chloride 
(69  "1°),  the  differences  being  much  less  with  the  corresponding  nitric 
acid  derivatives:  N^Og,  47°;  NO^Cl,  5°;  HNO3,  86°. 

Ill,  To  prepare  triacid  salts,  ^1113(804)2,  it  is  only  necessary  to 
dissolve  the  normal  sulphates  or  chlorides  in  the  calculated  quantity, 
or  rather  more,  of  cryoscopically  absolute  sulphuric  acid  and  allow  the 
solution  to  dry  on  a  porous  tile  in  a  vacuum  over  phosphoric  anhydride. 
To  prepare  the  corresponding  salts  of  organic  bases,  the  calculated 
quantities  of  cryoscopically  absolute  sulphuric  acid  and  the  base  are 
poured  separately  into  light  petroleum ;  the  sulphate  immediately 
separates  as  an  oil,  and  can  be  caused  to  crystallise.  A  similar  result 
can  be  obtained  by  mixing  the  base  and  acid  directly  in  the  calculated 
proportions.     These  compounds  will  be  described  later. 

Kegarding   the   constitution    of  ordinary   dimeric   sulphur  trioxide 

H0\  /HO  ^s  represented  by  :  ^^S^^q^S'^q   (compare 

^7^<Cq>S^0      Oddo,  Abstr.,  1901,  ii,  650),  that  of  ordinary 

-"■*^  HO  sulphuric  acid  is  best  expressed  by  the  annexed 

formula.  A  mesohydric  formula  (compare  Oddo,  Abstr.,  1907,  ii,  15) 
i.s  also  suggested.  T.  H.  P. 

Action  of  the  Silent  Electrical  Discharge  on  Dry  and  Moist 
Ammonia.  Adolphe  Besson  {Compt.  rend.,  1911,  152,  1850 — 1852). 
— When  ammonia  and  hjdrogen  dried  over  potassium  hydroxide  are 
submitted  to  the  action  of  the  silent  electrical  discharge,  traces  of  a 
substance  capable  of  reducing  copper  sulphate  solution  are  formed. 
This  may  be  hydrazine,  but  the  amount  was  insufficient  for  identifica- 
tion. In  presence  of  water  vapour  a  small  quantity  of  hydroxylamine 
is  formed.  A  mixture  of  ammonia  and  oxygen  under  like  conditions 
gives  no  reducing  substance,  but  forms  ammonium  nitrate  and  nitrite. 

W.  O.  W. 

Anhydrous  Hydrazine.  I.  A  Convenient  Apparatus  for 
the  Preparation  of  Anhydrous  Hydrazine.  C.  F.  Hale  and 
Fred  F.  Shetterley  {J.  Amer.  Chem.  Soc,  1911,  33, 1071— 1076).— A 
form  of  all-glass  apparatus  is  described  for  carrying  out  the  dehydra- 
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tion  of  hydrazine  hydrate.  It  consists  of  a  500  c.c.  flask  connected 
by  a  ground  glass  joint  with  a  Yigreux  distillation  column,  which  at 
its  upper  end  is  fused  to  a  Liebig's  condenser,  and  this  communicates 
with  a  graduated  cylindrical  receiver,  which  is  provided  at  its  lower 
end  with  a  tap,  whilst  the  upper  end  is  connected  with  a  suitable  form 
of  pump.  An  inlet  tube  for  introducing  hydrogen  is  fused  through 
the  walls  of  the  500  c.c.  flask.  The  results  of  experiments  on  the 
dehydration  by  means  of  barium  oxide,  barium  hydroxide,  and  sodium 
hydroxide  are  recorded.  According  to  these,  barium  oxide  appears  to 
give  the  best  results,  whilst  barium  hydroxide  is  very  much  less 
eflScient.  H.  M.  D. 

Aqua  Regia.  William  C.  Moore  {J.  Amer.  Chem.  Soc,  1911,  33, 
1091 — 1099). — The  behaviour  of  aqua  regia  as  an  oxidising  agent  is 
discussed  in  reference  to  experiments  on  the  oxidation  of  mercuric 
sulphide,  lead  sulphide,  and  arsenious  sulphide,  and  of  solutions  of 
ferrous  ammonium  sulphate  by  nitric  acid  and  by  solutions  containing 
liydrogen,  nitrate,  and  chloride  ions.  The  preliminary  results  show 
that  there  are  differences  in  the  rates  of  oxidation  which  may  be 
due  to  the  influence  of  excess  of  hydrogen  ions  or  to  a  catalytic 
action  of  the  chloride  ion.  In  the  oxidation  of  ferrous  salts  the 
chloi  ide  ion  appears  to  act  as  a  negative  catalyst.  H.  M.  D. 

Action  of  Syrupy  Phosphoric  Acid  on  Alloys  Prepared  by 
the  Electric  Furnace.  Max  Wunder  and  B.  Janneret  (Compt. 
rend.,  1911,  152,  1770 — 1771). — Certain  metals  and  alloys  difficult  to 
attack  in  the  ordinary  way  are  readily  dissolved  when  in  a  finely 
divided  condition,  by  heating  with  phosphoric  acid,  D  1*75.  Silicon 
after  three  hours'  treatment  at  230°  gives  a  colourless  liquid,  with 
a  gelatinous  substance  in  suspension.  Zirconium  is  dissolved  in  a 
few  minutes,  tungsten  less  rapidly.  Ferrosilicon,  ferrotitanium,  ferro- 
zirconium,  ferrovanadium,  silicomanganese,  titanium  nitride,  boron 
nitride,  and  ferrosilicon  containing  aluminium  all  give  clear  liquids. 
Carborundum  is  entirely  decomposed  in  three  hours,  giving  a  syrupy 
liquid  containing  a  gelatinous  precipitate.  Carbon  in  the  alloys 
remains  undissolved.  Addition  of  water  or  acids  to  the  above 
solutions,  produces  no  precipitate,  W.  O,  W. 

Compounds  of  Sulphur  and  Phosphorus.  II.  Syntheses 
^vith  Yellow  Phosphorus.  Julius  Mai  (i?er.,  1911, 44, 1725—1727. 
Compare  this  vol.,  ii,  484). — Hot  solutions  of  sulphur  in  aromatic 
hydrocarbons  readily  dissolve  yellow  phosphorus,  and  at  higher 
temperatures  the  products  of  reaction  are  obtained  in  the  crystalline 
form. 

To  prepare  P4S7,  a  cold  saturated  solution  of  3  grams  of  phosphorus 
and  5-2  grams  of  sulphur  in  carbon  disulphide  is  added  to  20  grams 
of  naphthalene  heated  to  110°;  the  temperature  is  gradually  raised 
to  195°.  The  sulphide  crystallises  out  on  cooling,  and  is  purified  by 
extraction  of  the  naphthalene  with  carbon  disulphide,  benzene,  and 
light  petroleum  successively. 
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The  pentasulphide,  P4SJQ,  is  prepared  similarly,  using  4  grams  of 
phosphorus,  13  grams  of  sulphur,  and  35  grams  of  naphthalene. 

Naphthalene  as  a  solvent  can  be  replaced  by  xylene,  using  iodine  as 
a  catalyst,  but  even  with  excebs  of  sulphur  the  heptasulphide,  P^S>;, 
only  is  obtained. 

Attempts  to  prepare  the  trisulphide,  P4S3,  in  the  above  manner  met 
with  no  success.  T.  S.  P. 

Allotropic  Modifications  of  Arsenic  and  its  Melting 
Point.  PiERKE  JoLiBois  (Compt.  rend.,  1911,  152,  1767 — 1769. 
Compare  Giintz  and  Broniewsky,  Abstr.,  1907,  ii,  948). — From 
observations  by  the  thermal  method  the  existence  of  only  two  allotiopic 
modifications  of  arsenic  is  admitted.  The  ordinary  grey  variety  is 
stable  up  to  its  m.  p.,  850°  (±  10°).  This  was  determined  in  a  quartz 
tube  by  means  of  a  thermocouple.  A  yellow  vapour  began  to  be 
visible  at  700°,  and  the  liquid  remained  turbid  up  to  1100°.  The 
unstable  form  of  arsenic  prepared  by  the  action  of  stannous  chloride 
on  a  solution  of  arsenious  oxide  in  hydrochloric  acid  undergoes  an 
irreversible  transformation  into  the  grey  variety  at  285°  ;  it  appears 
to  be  identical  with  the  lustrous  modification  formed  when  the  element 
is  distilled  in  a  vacuum.  VV.  O.  W. 

The  Adsorption  of  Arsenic  by  Aluminium  and  Ferric 
Hydroxide.  Georg  Lockemann  and  M.  Paucke  [Zeitsch.  Chem.  Ind. 
Kolloide,  1911,  8,  273— 288).— The  results  of  the  experiments  with 
ferric  hydroxide  have  been  described  previously  (this  vol.,  ii,  485). 
When  aluminium  hydroxide  is  precipitated  from  a  solution  contain- 
ing arsenic  as  arsenite  or  arsenate,  the  arsenic  is  adsorbed  by  the 
precipitated  hydroxide.  The  removal  of  the  arsenic  takes  place  more 
readily  at  80 — ^90°  than  at  the  ordinary  temperature.  From  solutions 
which  contain  less  than  20  mg.  of  arsenic  per  100  c.c,  the  arsenic 
can  be  completely  removed  by  the  precipitation  process,  but  the 
quantity  of  hydroxide  requisite  for  this  is  very  large,  the  ratio 
A1(0H)3:  As  increasing  from  about  15,000  in  the  more  concentrated 
solutiohs  to  about  100,000  in  the  most  dilute  solutions  investigated. 
Arsenic  is  also  partly  removed  by  adsorption  when  solutions  of  egg- 
albumin  and  blood-serum  are  coagulated.  Adsorption  effects  are 
further  found  when  arsenic  solutions  are  shaken  up  with  animal 
charcoal.  H.  M.  D. 

The  Boric  Acids.  Alfred  Holt  {Mem.  Manchester  Phil.  Soc, 
1911,  55,  No.  10,  1 — 9). — The  experiments  described  in  this  paper 
were  carried  out  to  see  whether  the  meta-  and  pyro-acids  were  really 
definite  compounds  or  mixtures,  and  whether  any  other  acids  existed. 

In  the  first  series  of  experiments,  a  weighed  amount  of  orthoboric 
acid  was  heated  in  a  platinum  dish  at  constant  temperatures  of  98°, 
120°,  and  150°  respectively,  and  the  loss  in  weight  determined  from 
time  to  time.  The  second  series  of  experiments  consisted  in  the 
determination  of  the  melting  points  of  mixtures  of  orthoboric  acid 
and  boric  anhydride,  intimate  mixtures  of  those  two  substances  being 
heated    in    sealed    capillary    glass    tubes.       The    changes    in    vapour 
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pressure  on  heating  orthoboric  acid  at  70°  and  180°  were  next 
examined.  Finally,  cryoscopic  measurements  were  made  on  the 
moleci)lar  condition  of  the  boric  acids  in  aqueous  solution ;  three 
portions  of  the  ortho-acid  were  heated  until  one  had  the  composition 
of  metaboric  aoid,  the  second  of  pyroboric  acid,  and  the  third  was 
completely  dehydrated.  Solutions  of  these  portions,  as  well  as  the 
ortho-acid,  were  then  prepared  of  such  strength  that  each  contained 
the  same  amount  of  boric  anhydride  per  c.c.  of  water. 

The  results  arrived  at  are  as  follows  :  Metaboric  acid  is  probably  a 
deBnite  compound,  or  hydrate  of  boric  anhydride.  No  clear  evidence 
can  be  found  for  the  existence  of  any  acid  containing  less  water  than 
metaborif^  acid.  Only  orthoboric  acid  can  exist  in  solution,  under 
which  conditions  it  is  present  in  simple  molecules.  Metaboric  acid 
cannot  be  regarded  as  an  equimolecular  mixture  of  orthoboric  acid 
and  boric  anhydride.  Fused  mixtures  of  orthoboric  acid  and  boric 
anhydride,  in  which  the  molecular  ratio  of  the  latter  to  the  former 
compound  exceeds  4  : 1,  can  exist  in  a  vitreous  metastable  and  a 
crystalline  form. 

Orthoboric  acid  is  readily  soluble  in  hot  glacial  acetic  acid,  from 
which  it  separates  out  unchanged  on  cooling.  The  pyro-acid  and 
boric  anhydride  are  insoluble,  whilst  metaboric  acid  dissolves  to  a  very 
slight  extent,  the  solution  depositing  the  ortho-a(;id  on  cooling. 

T.  S.  P. 

Preparation  of  Selenium  Boride  from  Iron  and  Manganese 
Borides.  J.  Hoffmann  {Chem.  Zeit.,  1911,  35,  713). — When  iron 
bori'^e  (t^'erroboron)  is  heated  in  selenium  vapour,  a  porous  mass 
similar  in  appearance  to  ferrous  sulphide  is  obtained,  which  is  con- 
taminated by  a  yellowish-grey  product.  The  latter  substance  is  selenium 
boride,  B^Scg,  as  shown  by  its  inlei  action  with  water.  A  similar 
action  takes  place  wheu  iron  boride  is  healed  in  a  current  of  hydrogen 
selenide,  but  the  method  is  not  a  conveuieut  one,  as  the  temperature 
required  is  very  near  the  softening  point  of  hard  glass. 

Manganese  boride  reacts  with  selenium  vapour  at  a  red  heat,  form- 
ing a  homogeneous  yellow  to  yellowish-green  mass,  which  is  a  mixture 
of  selenium  boride  and  manganese  selenide.  T.  S.  P. 

Pyrogenic  Reactions  of  Carbon  Dioxide  with  Carbon 
Bisulphide  and  Hydrogen  Sulphide.  Kichakd  Meyer  and 
Siegfried  Schuster  {Ber.,  1911,44,  1931 — 1944). — In  the  elementary 
analysis  of  organic  sulphur  compounds,  Meyer  and  Stadler  (Abstr., 
1884,  1215)  found  that  carbon  monoxide  was  sometimes  produced. 
Its  formation  was  explained  by  the  reduction  of  carbon  dioxide  by 
sulphur  dioxide  formed  during  the  combustion.  The  authors  in 
question  obtained  small  quantities  of  carbon  monoxide  when  they 
passed  a  mixture  of  carbon  and  sulphur  dioxides  over  glowing  copper 
spirals,  but  the  present  authors  find  that  only  a  trace  of  carbon 
monoxide  is  formed  when  such  a  mixture  is  passed  through  a  red-hot 
tnbe,  whether  the  tube  is  empty  or  filled  with  copper.  It  is  possible 
that  carbon  disulphide  is  produced  during  the  combustion  of  the 
sulphur  compounds,  and  the  authors  find  that  considerable  quantities 
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of  carbon  monoxide  are  produced  when  a  mixture  of  carbon  dioxide  and 
disulphide  is  passed  through  a  red-hot  tube,  the  reaction  being 
COo  +  CSg  :^  2C0  +  Sg ;  it  is  reversible.  Possibly  also  the  reaction 
CO  +  S  ^  COS  takes  place. 

Other  gases,  such  as  hydrogen  sulphide  and  water  vapour,  might  be 
present  in  the  combustion  tube,  and  the  authors  find  the   following 
reactions  to  take    place  at  a  red-heat  :    COg  +  HgS  :^  CO  +  HgO  +  S. 
Hydrogen  is  formed  at  the  same  time  by  the  reaction 
CO  +  H2O  — CO2  +  H2. 

The  following  reactions  take  place  between  carbon  disulphide  vapour 
and  moist  carbon  dioxide  at  a  red-he^t :  (1)  COg  +  CSg  :;=!:  2C0  +  2S2 ; 
(2)  CO  +  S  +  HgO  ^=^  CO2  +  H2S.  Subsidiary  reactions  are:  (3) 
CO  +  S  —  COS,  and  (4)  HgS  ^  Hg  +  S. 

Mixtures  of  sulphur  dioxide  and  carbon  disulphide,  both  dry  and  in 
the  presence  of  water  vapour,  and  moist  or  dry  mixtures  of  carbon 
dioxide  and  sulphur  vapour  do  not  give  rise  to  carbon  monoxide  when 
heated. 

It  is,  therefore,  probable  that  the  formation  of  carbon  monoxide 
observed  by  Meyer  and  Sbadler  was  due  to  the  action  of  carbon 
disulphide,  or  other  volatile  organic  sulphur  compound,  on  carbon 
dioxide ;  also,  possibly,  the  reaction  between  carbon  dioxide  and 
hydrogen  sulphide  may  play  some  part,  T.  S.  P. 

Carbon  Telluride,  CTcg.  Alfred  Stock  and  Herbert 
Blumenthal  {Ber.,  1911,  44,  1832— 1838).— When  an  arc  is  formed 
under  carbon  disulphide  between  a  tellurium  cathode  and  a  graphite 
anode  (compare  Abstr.,  1905,  ii,  315),  the  tellurium  is  rapidly 
vaporised,  and  condenses,  for  the  most  part,  in  the  form  of  a  fine  black 
powder.  At  the  same  time  the  carbon  disulphide  becomes  yellow  to 
brownish-red  in  colour,  and  acquires  a  penetrating,  very  disagreeable 
odour.  On  exposure  to  daylight,  the  filtered  solution  soon,  in  direct 
sunlight  immediately,  deposits  a  black  precipitate.  If  the  yellow 
solution  is  concentrated  by  evaporation  on  the  water-bath,  and  then 
heated  in  a  sealed  evacuated  tube  at  175°  for  forty-eight  hours, 
a  greyish-black  deposit  is  obtained,  the  carbon  disulphide  not  being 
affected. 

Investigation  of  this  greyish-black  deposit  showed  it  to  consist 
of  carbon  and  tellurium.  It  was  analysed  by  heating  in  a  vacuum  to 
sublime  the  tellurium  from  the  carbon,  and  weighing  the  carbon 
and  tellurium  separately,  the  carbon  also  being  burned  to  dioxide  and 
weighed.  The  results  point  to  the  formula  CTog  for  the  unstable 
compound  dissolved  in  the  carbon  disulphide,  which  is  readily 
decomposed  by  exposure  to  light  or  a  high  temperature. 

On  evaporation,  the  yellow  solution  in  carbon  disulphide  leaves  a 
viscid,  brown  residue,  which  will  again  dissolve  to  a  yellow  solution  if 
immediately  treated  with  the  solvent,  but  otherwise  becomes  solid  and 
greyish-black  in  a  few  seconds,  decomposing  into  carbon  and  tellurium. 
The  same  solution  at  —  100°  gives  glistening,  brown  crystals,  which 
dissolve  on  slightly  raising  the  temperature. 

The  solution  of  carbon  telluride  has  an  unbearable  penetrating 
odour,  even  when  so  dilute   as  0'1%.     Smelling  a  somewhat  stronger 


INORGANIC   CUEMISTRY.  ii.    723 

solution   for  only  a  short  time  is   enough  to  impart  an  intense  odour 
of  garlic  to  the  breath  for  several  days.  T.  S.  P. 

Preparation  of  Colloidal  Silicic  Acid.  Erich  Ebler  and 
M.  Fellner  {Ber.,  1911,  44,  1915— 1918).— Completely  clear  and 
stable  colloidal  solutions  of  silicic  acid  are  obtained  when  silicon 
tetrachloride  vapours,  diluted  with  an  indifferent  gas,  are  passed  into 
water  through  a  mercury  trap,  the  water  being  continuously  stirred. 
A  solution  obtained  by  treating  500  c.c.  of  water  with  10 — 20  grams 
of  silicon  tetrachloride  could,  after  dialysis,  be  concentrated  until  it 
contained  9%  of  silica  without  gelatinising.  The  specific  conductivity 
of  a  solution  obtained  from  40  grams  of  silicon  tetrachloride  and 
2000  c.c.  of  water  was  ;^jg=  1"7  x  10-^  after  dialysing  for  twenty- 
two  days. 

Colloidal  solutions  of  silicic  acid  obtained  by  Graham's  method  from 
sodium  silicate  and  hydrochloric  acid  still  contain  sodium  after  very 
prolonged  dialysis.  T.  S.  P. 

Hydrates  of  Potassium  Thiosulphates,  their  Solubility,  and 
Transition  Points.  Inohiko  Jo  {Mem.  Coll.  Sci.  Eng.  Kyoto,  1911, 
3,  41 — 49). — The  solubility  has  been  determined  at  0°  and  between 
17°  and  89°,  and  from  the  curve  obtained  the  transition  points  of  the 
hydrates,  namely,  35-0°,  56-1°,  and  78-3°.  The  course  of  the  curve 
indicates  another  break  between  0°  and  17°.  The  composition  of  the 
long-known  hydrates  has  also  been  confirmed  by  analysis  of  the 
residues  at  intermediate  temperatures,  namely:  K2S203,2H20  3 
3X28303,5 HgO  ;  K2S203,H20  ;  3K2S203,H20.  Above  78-3°  the  salt  is 
anhydrous.  J,  D.  K. 

Sodium  Potassium  Carbonates.  Yukichi  Osaka  {Mem.  Coll. 
Set.  Eng.  Kyoto,  1911,  3,  55 — 61). — Two  double  salts  are  described  in 
the  literature  of  the  subject :  Na2C03,K2C03,12H20  and 

2Na2C03,K2C03,18H20. 
The  author  has  determined  the  solubility  of  the  mixed  carbonates  at 
25°,  and  draws  the  conclusion  that  the  only  double  salt  that  can  exist  in 
presence  of  its  solution  corresponds  with  the  former.  His  results  agree 
closely  with  those  obtained  at  24*2°  by  Kremann  and  Zitek  (Abstr., 
1909,  ii,  572),  who,  however,  give  GHgO,  which  the  author  has  traced 
to  an  error  in  calculation.  J.  D.  K. 

Reaction  between  Sodium  and  Mercury.  Louis  Kahlenberg 
and  David  Klein  {J.  Physical  Chem.,  1911,  15,  471— 473).— The 
liberation  of  hydrogen  when  sodium  is  dissolved  in  mercury  has  often 
been  observed,  and  Lockyer  {Ghem.  News,  1879,  40,  101)  found  it 
impossible  to  obtain  sodium  free  from  hydrogen  even  by  heating  it 
in  a  vacuum.  The  authors  find  that  if  clean  dry  sodium  of  ordinary 
quality  is  dissolved  in  mercury  in  absence  of  water  no  hydrogen 
whatever  is  liberated.  No  hydrogen  could  be  detected  in  the  sodium 
in  ordinary  use.  K.  J.  C. 

The  "  De-salting  of  Sea- Water "  According  to  Aristotle. 
Edmund  0.  von  Lippmann  [and  Ernst  Erdmann]  {Ghem.  Zeit.,  1911,  35, 
629—630). — Erdmann  has  investigated  the  percolation  of  a  3%  salt 
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solution  through  porous  pots  and  through  the  so-called  Italian  pitchers, 
which  are  used  in  the  summer  for  cooling  water.  In  both  cases  it 
was  found  that  the  water  which  percolates  through  the  fresh  vessels 
when  immersed  in  the  salt  solution  is  salt.  When,  however,  a  pitcher 
was  used  which  had  previously  been  immersed  in  fresh  water  for  some 
time  and  then  dried  before  being  immersed  in  the  salt  water,  in  forty- 
five  minutes  50  c.c.  of  water  had  percolated  through,  which  was  quite 
sweet,  and  gave  only  a  very  slight  opalescence  with  silver  nitrate. 
The  pitcher  had  retained  so  much  of  the  fresh  water  in  which  it  was 
previously  immersed  that  the  hydrostatic  pressure  caused  by 
immersion  in  the  salt  water  forced  it  to  percolate  into  the  interior. 

The  above  observations  offer  an  explanation  of  a  statement  of 
Aristotle  that  when  a  corked  empty  vessel  is  immersed  in  pea-water, 
the  water  which  percolates  through  is  fresh.  According  to  the  Greek 
version  the  vessel  used  was  made  of  wax  (dyycioj/  XVP'-^^^  —  ^^^ 
vessel ;  but  since  wax  is  completely  impervious  to  water,  the  author 
suggests  that  the  rendering  should  be  dyyetov  x€pa/>ioi>  =  earthenware 
vessel).  T.  S.  P. 

Reciprocal  Solubility  of  Sodium  Carbonate  and  Sodium 
Hydrogen  Carbonate  in  Water.  Edouard  Herzen  {Bull.  Soc.  chim. 
Belg.,  1911,  25,  227— 234).— De  Paepe  (this  vol.,  ii,  489)  has 
deduced  from  his  experimental  results  on  the  reciprocal  solubility  of 
sodium  carbonate  and  hydrogen  carbonate  in  water  that  the  former 
dissociates  into  Na*  and  NaCOg'  ions,  the  latter  into  H*  and  NaCOg' 
ions.  The  author  points  out  the  impossibility  of  the  existence  of  any 
appreciable  amount  of  H'  ions  in  alkaline  solution,  and  shows,  on  the 
basis  of  an  extension  to  ternary  electrolytes  of  van't  Hoff's  treatment 
of  equilibrium  in  salt  solutions,  that  the  results  of  de  Paepe  are  fully 
in  accord  with  the  usual  assumptions  that  the  ions  chiefly  present  in 
such  solutions  are  Na*,  NaCOg',  OO3",  and  HCO3'.  G.  S. 

An  AUotropic  Form  of  Silver.  Dragomir  Palitsch  {Bull. 
Acad.  roy.  Belg.,  1911,  5,  395 — 414). — Zinc  silver  alloys  containing 
7 — 10%  of  silver  were  prepared,  and  the  zinc  extracted  at  low 
temperature  by  means  of  hydrochloric  acid.  The  silver  remains 
behind  in  the  form  of  a  greyish-white  powder,  which  assumes  a  metallic 
appearance  when  compressed.  From  measurements  of  the  density, 
the  rate  at  which  it  dissolves  in  mercury,  the  heat  of  solution  in 
mercury,  and  the  difference  of  potential  which  is  set  up  in  contact 
with  a  solution  of  a  silver  salt,  the  author  draws  the  conclusion  that 
this  form  of  silver  represents  an  allotropic  modification.     H.  M.  D. 

Nature  of  the  Photo  chlorides  of  Silver.  Konrad  Siciiling 
{Zeitsch.  physikal.  Chem.,  1911,  77,  1—57).  Emil  Baur  {ibid.,  58 — 65). 
—See  this  vol.,  ii,  680,  681. 

Plastic  Calcium  Fluoride.  Egbert  Cghn  {Zeitsch.  angew.  Chem., 
1911,  24,  1209.  Compare  Atterberg,  this  vol.,  ii,  605).— When 
calcium  fluoride  is  precipitated  by  the  addition  of  milk  of  lime  or  of 
calcium  carbonate  to  a  very  dilute  aqueous  solution  of  hydrofluoric 
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acid,  it  forms  a  white,  deliquescent  mass.  If  this  is  collected  and 
powdered  after  drying  in  the  air  or  by  gentle  warming,  the  powder 
obtained  can  be  rolled  into  wire  after  the  addition  of  20 — 25%  of 
water,  whereas  with  30%  of  water  the  mixture  obtained  flows. 
Calcium  fluoride  is  thus  a  plastic  substance.  T,  S.  P. 

laomorphous  Mixtures  of  Anhydrous  Calcium,  Magnesium, 
and  Iron  Carbonates.  W.  Diesel  {Zeitsch.  Kryst.  Min.,  1911,  49, 
250 — 277). — Working  on  the  lines  suggested  by  G.  Linck  for  the 
artificial  production  of  dolomite  (this  vol.,  ii,  294),  solutions  of 
calcium  chloride,  magnesium  sulphate,  magnesium  chloride,  ammonium 
sesquicarbonate,  and  ferrous-ammonium  sulphate  were  mixed  together 
in  various  proportions  and  of  various  strengths,  the  experiments  being 
preformed  in  an  atmosphere  of  carbon  dioxide.  The  gelatinous 
precipitates  after  some  hours  became  crystalline,  taking  the  form  of 
minute  spherules  with  weak  negative  birefringence.  The  precipitates, 
dried  and  filtered  in  an  atmosphere  of  carbon  dioxide,  were  analysed, 
and  it  was  found  that  whilst  calcium  and  iron  carbonates  mixed 
together  in  all  proportions,  only  little  magnesium  carbonate  (not  more 
than  5%)  enters  into  the  composition  of  the  spherules.  The  filtrates 
from  these  precipitates  contained  no  iron,  only  little  calcium,  and 
much  magnesium.  The  size  and  form  of  the  spherules  vary  with  the 
amount  of  iron  they  contain.  Determinations  of  the  sp.  gr.  show 
that  the  calcium  carbonate  is  present  in  the  spherules  as  vaterite  (a 
spheroidal  form  of  calcium  carbonate  with  D  2'54).  Vaterite  is 
more  active  than  aragonite,  and  aragonite  more  active  than  calcite,  in 
precipitating  iron  from  a  solution  of  ferrous  sulphate.  When  a 
mixed  magnesium-calcium  carbonate  is  placed  in  a  ferrous  sulphate 
solution,  the  magnesium  is  replaced  by  iron  more  quickly  than  is  the 
calcium.  L.  J.  S. 

The  Ternary  System  CaO-AlgOg-SiOg.  A  Study  of  the  Con- 
stitution of  Portland  Cement  Clinker.  Earnest  S.  Shepherd 
and  George  A.  Rankin  (With  Optical  Study  by  Fred  E.  Wright). 
(/.  Ind.  Eng.  Chem.,  1911,  3,  211—227  ;  Zeitsch.  anorg.  Ghem.,  1911, 
71,  19 — 64). — The  method  chiefly  used  for  determining  the  limits  of 
the  various  fields  in  the  ternary  system  was  as  follows  :  A  small 
amount  of  material  of  the  desired  composition  was  placed  in  a  furnace 
and  kept  at  constant  temperature  until,  on  quenching,  only  one  kind 
of  crystal  was  present,  the  rest  of  the  solution  being  cooled  to  a  glass 
before  it  had  time  to  crystallise.  Temperatures  could  thus  be  found 
where  the  product  was  wholly  glass  or  wholly  crystalline. 

In  earlier  work  with  mixtures  of  pure  lime  and  silica,  two  com- 
pounds, the  metasilicate,  CaO,Si02,  and  the  orthosilicate,  2CaO,Si02, 
were  definitely  established,  but  no  trace  of  the  hitherto  generally 
accepted  tricalcium  silicate  could  be  found.  The  latter  compound  is 
formed  immediately,  however,  in  the  ternary  system  on  the  addition 
of  alumina  to  mixtures  of  appropriate  lime-silica  concentration,  and 
the  authors  have  been  able  to  prepare  it  pure,  except  for  a  small 
excess  (between  1  and  2%)  of  orthosilicate  or  lime  or  both.  It 
appears  to  be  unstable  at  its  m.  p.,  and  so  does  not  form  from  a  melt  of 
this  composition.     For  the  same  reason,  it  does  not  form  eutectics 
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with  the  adjacent  compounds,  calcium  orthosilicate  and  lime.  Neither 
is  there  any  evidence  that  it  takes  up  calcium  orthosilicate  or  lime  in 
solid  solution. 

A  new  and  probably  unstable  form  of  calcium  orthosilicate  has 
been  obtained  by  cooling  an  old  and  hydrated  sample  of  the  ortho- 
silicate rapidly  from  1425°;  it  yields  weakly  birefracting  and 
optically   positive  crystals. 

In  the  ternary  system  nineteen  quintuple  points  are  indicated,  and 
the  location  of  the  following  five  have  been  fixed  : 

CaO 59-5  58-5  52-8  49*2  48-5 

AI2O3  32-5  33-0  40-5  44-0  42-0 

SiOa 8-0  8-5  67  6-8  9-5 

If  solid  solutions  are  formed,  they  are  very  limited  in  extent,  and 
are  not  suflicient  to  affect  the  optical  properties  either  of  the  silicates, 
lime,  or  aluminates. 

The  diagram  indicates  that  the  constitution  of  slag  cement  will  be 
seriously  affected  by  relatively  small  differences  of  composition  in  the 
neighbourhood  of  the  lime  joining  the  compounds  calcium  orthosilicate 
and  SCaOjAlgOg.SiOg. 

Ferric  oxide  appears  not  to  form  solid  solutions  with  CaO, 
SCaOjSiOg,  CagSiO^,  or  SOaOjAlgOj.  It  appears  to  react  in  some  way 
with  SCaOjSAlgOg,  but  the  nature  of  this  reaction  has  not  yet  been 
studied. 

Attention  is  called  to  the  fact  that  ferric  oxide  dissociates  at  about 
1400°  with  the  formation  of  FegO^. 

A  full  description  is  given  of  the  optical  properties  of  the  many 
compounds  which  occur  in  the  various  binary  systems  and  in  the 
ternary  system.  T.  S.  P. 

Artificial  Crystallisation  of  Barium  Sulphate.  Hermon  C. 
Cooper,  T.  S.  Fuller,  and  A.  A.  Klein  {J.  Amer.  Chem.  Soc,  1911, 
33,  845 — 847). — Barium  sulphate  crystals,  5  mm.  long  and  1  mm. 
wide,  have  been  obtained  by  crystallisation  from  fused  barium  chloride 
and  f  rom"/ used  sodium  sulphate.  They  were  orthorhombic,  had  n^  about 
1"648,  and  agreed  in  these  and  other  respects  with  the  characters  of 
natural  barium  sulphate  (barite)  as  recorded  by  Groth. 

Le  Chatelier's  statement  (Abstr.,  1897,  ii,  135),  with  reference  to 
the  curve  representing  the  m.  p.'s  of  mixtures  of  sodium  sulphate  with 
increasing  proportions  of  barium  sulphate,  could  not  be  confirmed. 

E.  G. 

Analysis  of  Aboriginal  Copper  Objects  from  Mexico  and 
Yucatan.  Augustus  H.  Fiske  {J.  Amer.  Clmn.  Soc,  1911,  33, 
1115 — 1116). — Analyses  of  four  small  copper  bells  are  recorded  which 
show  that  the  original  metal  of  the  three  objects  from  Yucatan  must 
have  been  nearly  pure  copper.  Traces  of  iron,  silver,  gold,  and  silica 
were  found. 

In  the  case  of  the  bell  from  Mexico,  19-3%  of  lead  was  present. 

H.  M.  D. 

Formation  of  Double  Salts.  Harry  W.  Foote  and  Percy  T. 
Walden  {J.  Amer.  GJiem.  Soc,  1911,  33,  1032— 1036).— From  experi- 
ments in  which  varying  proportions   of   cupric  chloride,  potassium 
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chloride,  and  ethyl  alcohol  or  acetone  were  shaken  up  at  25°  until 
equilibrium  was  attained  and  the  solution  and  residue  analysed,  it  is 
found  that  the  only  double  salt  formed  is  CuClg.KCl.  In  both  cases 
the  cupric  chloride  combines  with  the  solvent  to  form  solid  phases  of 
the  composition  CuCl2,EtOH  and  CuClg.OgHgO  respectively.  Similar 
determinations  made  with  cupric  chloride,  ammonium  chloride,  and 
ethyl  alcohol  indicate  the  formation  of  solid  CuClgjNH^Cl  and 
CuOlg.EtOH.  H.  M.  D. 

Vapour  Pressures  of  Mercuric  Chloride,  Bromide,  and 
Iodide.  Frederick  M.  G.  Johnson  {J.  Amer.  Chem.  Soc,  1911,  33, 
777 — 781). — The  values  of  the  vapour  pressures  of  mercuric  chloride, 
bromide,  and  iodide  which  have  been  recorded  previously  show  con- 
siderable disagreement,  and  determinations  have  therefore  been  made 
by  the  method  employed  for  measuring  the  dissociation  pressures  of 
the  ammonium  halides  (Abstr,,  1908,  ii,  157  ;  1909,  ii,  23). 

In  the  case  of  mercuric  chloride,  the  vapour-pressure  curve  shows  a 
decided  break  at  277°,  corresponding  with  the  m  p.  as  found  by 
Jonker  (A.bstr.,  1910,  ii,  127).     The  b.  p.  is  302-57760  mm. 

The  curve  obtained  for  mercuric  bromide  shows  the  m.  p.  to  be  236° 
and  the  b.  p.  3187760  mm. 

The  mercuric  iodide  curve  does  not  show  any  decided  change  in  the 
neighbourhood  of  the  m.  p.  By  extrapolation,  the  b.  p.  was  found  to 
be  about  3517760  mm.  E.  G. 

The  Stearate  Separation  of  the  Rare  Earths.  Charles  W. 
Stoddart  and  C.  W.  Hill  (/.  Amer.  Chem.  Soc,  1911,  33, 
1076 — 1090). — The  fractionation  of  rare-earth  mixtures  can  be 
conveniently  effected  by  means  of  an  alcoholic  solution  of  potassium 
stearate  which  is  added  to  a  neutral  solution  of  the  earth  nitrates  in 
successive  quantities  sufficient  for  the  precipitation  of  a  portion  of  the 
earths  present.  To  obtain  good  results,  the  hot  alcoholic  stearate 
solution  should  be  added  drop  by  drop  to  the  cold  dilute  solution  of 
the  earth  nitrates,  the  mixture  being  agitated  by  a  glass  stirrer  driven 
at  high  speed  by  means  of  a  small  electric  motor. 

The  method  is  applied  to  the  fractionation  of  the  yttrium  earths 
from  monazite,  and  it  is  shown  that  the  separation  of  nearly  pure 
yttrium  can  be  effected  by  quite  a  small  number  of  fractionations. 
As  has  been  already  found  in  the  application  of  other  methods,  there 
is  a  slowing  down  in  the  progress  of  the  fractionation  at  the  portion 
which  corresponds  with  an  atomic  weight  of  about  102.  When 
applied  to  the  yttrium  earths  from  gadolinite,  the  stearate  method 
affords  a  rapid  separation  without  any  pause  at  the  fraction  of  atomic 
weight  102. 

Experiments  are  also  described  which  show  that  the  gadolinium 
earths  and  the  members  of  the  cerium  group  may  be  separated  by 
fractional  precipitation  as  stearates. 

With  a  view  to  separating  the  rare  earths  of  the  yttrium  series, 
these  were  treated  with  various  organic  liquids,  but  fractionation  by 
this  method  was  found  to  be  impossible.  H,  M.  D. 
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Solubility  of  Aluminium  Hydroxide.  Walter  Herz  (Zeitsch. 
Elektrochem.,  1911,  17,  403 — 404). — Polemical  against  Slade  {ibid., 
261).  T.  E. 

The  Cryatallieation  of  White  Cast  Iron.  Carl  Benedicks 
{Intern.  Zeitsch.  Metallographie,  1911,  1,  184 — 191). — The  crystallisa- 
tion of  a  euiectic  mixture,  such  as  that  of  white  cast  iron,  takes  place 
in  such  a  way  as  to  form  "  colonies "  of  definite  orientation,  having 
the  external  form  and  appearance  of  homogeneous  crystals.  The 
natural  cleavage  planes  of  white  iron  containing  an  excess  of  cementite 
exhibit  forms  due  to  the  influence  of  surface  tension.  C.  H.  D. 

A  Fourth  Recalescence  in  Steel.  John  0.  Arnold  {Intern. 
Zeitsch.  Metallographie,  1911,  1,  192 — 203). — A  thermal  investigation 
of  steels  containing  varying  amounts  of  carbon,  and  a  comparison 
with  iron  fi-ee  from  carbon,  show  that  a  development  of  heat  occurs 
during  the  cooling  of  steel  between  the  points  Ar^  and  Jr^.  The 
maximum  development  of  heat  occurs  in  steels  containing  about 
0*45%  C,  that  is,  consisting  of  equal  parts  of  ferrite  and  pearlite. 
It  is  attributed  to  constitutional  segregation  of  the  solid  solution 
to  form  microscopically  distinct  masses,  which  begins  at  Ar.^  and 
is  complete  at  Ar^  C,  H.  D. 

The  Cementation  of  Chromium  Steels.  Federico  Giolitti 
and  F.  Carnevali  {Atti  R.  Accad.  Sci.  Torino,  1911,  46,  558 — 568). — 
•  A  chromium  steel,  containing  2*33%  Or,  0-41%  0,  0-15%  Si,  and 
1*02%  Mn,  is  subjected  to  cementation  in  the  manner  employed  for 
nickel  steel  (this  vol.,  ii,  609).  Cementation  for  five  hours  in 
ethylene  at  950°  and  at  1050°,  with  carbon  monoxide  at  the  same 
temperatures,  and  with  carbon  and  carbon  dioxide  in  different 
proportions  at  1000°  and  1100°,  show  that  the  differences  in  the 
action  of  these  cementing  agents  observed  in  the  case  of  carbon  steels 
(Abstr.,  1910,  ii,  616)  also  occur  with  chromium  steel.  In  general, 
the  presence  of  chromium  tends  to  give  rise  to  an  increase  in  the 
maximum  concentration  of  carbon  in  the  cemented  zone,  as  compared 
with  that  found  in  a  carbon  steel  cemented  under  the  same  conditions. 

C.  H.  D. 

Experiments  with  Glaucodote.     A.  Beutell  {Centr.  Min.,  1911, 

411 — 415.     Compare  this  vol.,  ii,  485). — Glaucodote,  when  heated  in  a 

cathode  vacuum,  yields  a  distillate  containing  1"10%  of  sulphur  and 

5-43%  of  arsenic.   When  the  material  is  alternately  roasted  and  distilled 

in  a  vacuum,  the  yield  is  4-38%  of  sulphur  and  23-37%  of  arsenic.  The 

effect  of  the  roasting  is  to  produce  disulphide,  which  in  the  vacuum 

decomposes  into  monosulphide  and  sulphur.    Less  arsenic  is  distilled  from 

glaucodote  than  from  mispickel.     The  constitutional  formula  deduced 

S — As 
from  these  experiments  i8Fe<[  i    ]>Co,  analogous  to  that  arrived 

at  for  mispickel.     The  material,  from  Hikansboda,  Sweden,  used  in 
the  experiments  gave  analysis  1 ;  deducting  copper  with  the  corre- 
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spending  amounts  of  iron  and  sulphur  as  copper- pyrites,  the  results 
under  IT  are  obtained. 


s. 

As. 

Fe. 

Co. 

Ni. 

Cu. 

Total. 

I.  20-35 

38-80 

21-83 

16-36 

0-46 

1-93 

99-73 

II.  19-56 

41-22 

21-39 

17-37 

0-46 

— 

100-00 

L.  J.  S. 

Perroso-ferric  Oxide  and  Ferrous  Oxide.  Siegfried  Hilpert 
and  Johannes  Beyer  {Ber.,  1911,  44,  1608 — 1619).— The  reduction 
of  ferric  oxide  at  500°  by  a  mixture  of  hydrogen  and  steam  shows  a 
sharp  break  in  the  velocity  of  reaction  when  the  composition  Fe304  is 
attained.  -From  this  observation,  the  following  method  for  preparing 
pure  FogO^  has  been  worked  out.  Ferric  oxide  is  reduced  at  400°  in  a 
current  of  hydrogen  which  has  previously  passed  through  wash-bottles 
containing  water  at  30 — 50°.  A  reduced  copper  spiral  should  be 
inserted  between  the  ferric  oxide  and  the  wash-bottles.  If  the  con- 
centration of  the  aqueous  vapour,  which  at  the  temperature  of  the 
experiment  gives  a  definite  partial  pressure  of  oxygen  in  the  presence 
of  the  excess  of  hydrogen,  is  diminished,  metal  is  produced  and  not 
oxides  richer  in  ferrous  oxide.  At  higher  temperatures,  however,  and 
with  increasing  concentration  of  aqueous  vapour,  products  richer  in 
ferrous  oxide  are  formed.  Thus,  at  700°,  the  oxide  contained  85%  FeO, 
and  at  800°,  92%  FeO,  the  concentration  of  the  aqueous  vapour  being 
38%.  Further  increase  of  temperature  to  1100°  did  not,  however, 
give  pure  ferrous  oxide,  the  purest  containing  1"5%  FogOg. 

Endeavours  to  prepare  pure  ferrous  oxide  by  oxidation  of  iron  with 
a  mixture  of  hydrogen  and  steam  were  unsuccessful,  and  the  various 
methods  given  in  the  literature  for  the  preparation  were  found  to  be 
unsatisfactory. 

Magnetic  measiirements  on  the  various  powdered  ferroso-ferric 
oxides  obtained  indicate  the  existence  of  solid  solutions.        T.  S.  P. 

The  Oxidation  of  Ferrous  Salts.  Charles  Baskerville  and 
Reston  Stevenson  {J.  Amer.  Chem.  Soc,  1911,  33,  1104—1106). — 
When  oxygen  or  air  is  passed  through  neutral  or  acid  solutions  of 
ferrous  salts  at  the  ordinary  temperature,  oxidation  only  takes  place 
to  a  very  small  extent.  The  presence  of  salts  of  cobalt,  chromium, 
copper,  manganese,  molybdenum,  nickel,  titanium,  vanadium,  and 
tungsten  has  no  appreciable  effect  on  the  rate  of  oxidation.  Dust 
particles,  glass  wool,  and  pumice  stone  behave  similarly,  but  in  presence 
of  platinised  asbestos  oxidation  occurs  readily.  At  temperatures  near 
the  boiling  point,  the  rate  of  oxidation  is  much  greater  in  all  cases. 

In  alkaline  solution,  ferrous  iron  is  oxidised  quite  readily  at  the 
ordinary  temperature. 

From  these  observations,  the  conclusion  is  drawn  that  the  expulsion 
of  air  during  the  reduction  of  iron  solutions  by  zinc  is  unnecessary. 

H.  M.  D. 

Fluorides  of  Cobalt  and  Nickel.  N.  Costachescu  {Ann.  Sci. 
Univ.  Jassy,  1911,  7,  5 — 13). — No  matter  in  what  way  the  experi- 
mental  conditions   were   varied,   the    author  has    not   succeeded    in 
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preparing  the  compounds  Go¥^,5'iiF,6K^O  and  NiF2,5HF,6H20, 
described  by  Bohm  (Abstr.,   1905,  ii,  249). 

Hexa-aquofluorides  of  cobalt  and  nickel  do  not  exist,  but  the  tetra- 
aquo-salts  are  readily  obtained,  the  cobalt  salt  forming  two  isomerides, 
a  and  ^.  a-Cohalt-hexa-aquofluoride,  (iicf))^Q6¥c^,  is  obtained  in  the 
form  of  large,  garnet-red,  rhombic  octahedra  by  dissolving  freshly- 
prepared  cobalt  hydroxide  in  40%  hydrofluoric  acid,  diluting  the 
resulting  solution  with  an  equal  volume  of  the  acid,  and  allowing  it 
to  crystallise  in  a  vacuum  over  strong  sulphuric  acid.  The  fi-salt  is 
produced  when  the  above  solution  is  precipitated  with  96%  alcohol ;  it 
forms  small,  rose-coloured  crystals,  and  is  isomorphous  with  the 
corresponding  nickel  salt.  The  /3-salt  is  more  soluble  in  water  (the 
saturated  solution  at  room  temperature  is  2'3203%,  whilst  that  of  the 
a-salt  is  2-2328%)  and  hydrofluoric  acid  than  the  a-salt ;  it  also  loses 
water  more  readily,  at  60°  losing  37"10%  HgO,  whilst  the  a-salt  loses 
only  9"35%,  and  is  more  reactive  than  the  a  salt.  Both  salts  give 
identical  solutions  in  water,  as  shown  by  measurement  of  the  electrical 
conductivity.  It  is  probable  that  the  solids  are  stereoisomerides,  in 
the  a-form  the  fluorine  atoms  being  situated  at  the  opposite  ends  of 
one  of  the  axes  of  the  octahedron,  whilst  in  the  (3-iorm  they  are  at 
the  opposite  ends  of  one  of  the  sides. 

The  pyridine  derivative,  [(H20)2CoPy4]F2,H20,  is  obtained  by 
dissolving  either  the  a-  or  ^-salt  in  warm  pyridine,  fi.ltering  the  solu- 
tion, and  allowing  it  to  crystallise.  It  forms  brick-red,  acicular 
crystals,  which  gradually  lose  pyridine  on  exposure  to  the  air,  leaving 
the  compound  {H20)4CoF2,  the  extra  molecule  of  water  being  absorbed 
from  the  air.  The  same  compound  forms  the  residue  obtained  by 
evaporation  of  the  solutions  in  alcohol  or  water. 

Nickel  hexa-aquo/luoride,  (H20)4NiF2,  is  prepared  similarly  to  the 
cobalt  compound,  and  forms  very  pale  green  crystals.  By  solution  in 
pyridine,  the  derivative,  [(H20)2NiPy4]F2,HgO,  is  obtained  in  the  form 
of  azure-blue  crystals,  which  possess  properties  similar  to  those  of  the 
corresponding  cobalt  compound.  T.  S.  P. 

Metal-Nitroso-compounds.  Yolkmak  Kohlschutter  and 
P.  Sazanoff  {£er.,  1911,  44,  1423— 1432).— The  authors  discuss  the 
results  hitherto  obtained  in  the  investigation  of  the  absorption  of 
nitrous  oxide  by  solutions  of  ferrous  and  ferric  salts  (compare  Abstr., 
1910,  ii,  956,  1055;  this  vol.,  ii,  272);  at  the  same  time  they 
contribute  some  new  results  with  respect  to  the  optical  behaviour  of 
such  solutions. 

The  absorption  of  nitric  oxide  by  a  004iV^-solution  of  a  ferrous 
salt  causes  the  appearance  of  a  broad  absorption  band  in  the  yellow, 
extending  from  605  to  565  /x/x,  and  corresponding  with  the  reversible 
reaction:  Fe"-fNO  Z^  Fe(NO)".  If  increasing  concentrations  of 
hydrochloric,  hydrobromic,  or  sulphuric  acid  are  added  to  the  solution 
of  the  ferrous  salt,  the  absorption  of  nitric  oxide  increases,  although  it 
never  exceeds  1  atom  of  nitric  oxide  to  1  atom  of  iron  ;  at  the  same 
time  the  colour  of  the  solution  changes,  and  the  absorption  band  in 
the  yellow  gradually  disappears.  The  absorption  of  nitric  oxide  is 
now  characterised  by   the  formation   of  complex    anions,  which  are 
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more    stable   than   the   complex  cations   mentioned    above,    as,    for 
example,  shown  by  the  equation  : 

(FeC]2+,-)'^  +  N0  z:  [FeCl2+,(N0)]'^. 

Solutions  of  ferrous  chloride  in  methyl  and  ethyl  alcohol,  acetone, 
ethyl  acetate,  etc.,  containing  nitric  oxide  are  optically  similar  to  the 
solutions  in  concentrated  hydrochloric  acid,  whereas  the  solutions  in 
formic  acid,  pyridine,  etc.,  show  the  characteristic  absorption  band  of 
the  aqueous  solutions.  Since  ferrous  chloride  has  practically  a  normal 
molecular  weight  in  pyridine  solution,  it  follows  that  simple 
electrolytic  dissociation  has  practically  no  effect  on  the  absorption 
spectrum. 

In  the  case  of  cupric  salts,  the  optical  investigation,  which  is  also 
confirmed  by  the  direction  of  migration  of  the  coloured  ion,  shows 
that  nitric  oxide  forms  part  of  a  complex  anion  in  concentrated 
aqueous  and  in  alcoholic  solutions,  and  in  solutions  strongly  acidified 
with  hydrochloric  or  sulphuric  acid,  whilst  in  solutions  in  formic  and 
glacial  acetic  acid,  it  forms  part  of  the  cation. 

The  optical  investigation  aifords  no  support  to  Raschig's  view  that 
in  sulphuric  acid  solutions  of  copper  and  iron  salts  the  absorption  of 
nitric  oxide  is  conditioned  by  the  sulphuric  acid  residue,  as  in 
nitrosisulphonic  acid.  T.  S.  P. 

Action  of  Carbon  on  Chromyl  Chloride.  Jose  Rodriguez 
MouBELO  and  Antonio  Garcia  Banus  {Anal.  Fis.  Quim.,  1910,  8, 
355 — 362). — It  was  thought  possible  that,  on  passing  carefully  dried 
vapours  of  chromyl  chloride  mixed  with  air  over  heated  carbon, 
carbonyl  chloride  would  be  formed,  thus  :  4Cr020l2  +  40  +  Og  = 
2Cr203  +  4COC]2.  But  instead  of  this  action  occurring,  chromic  oxide 
was  formed  in  the  first  portion  of  the  tube,  and  chromic  chloride 
sublimed  forward.  Difficulty  was  experienced  in  obtaining  dry  wood- 
carbon  free  from  hydrocarbons,  and  in  the  experiments  described  the 
carbon  used  was  heated  to  redness  for  some  time  prior  to  passing  the 
chromyl  chloride  ;  even  after  this  treatment,  on  passing  dry  chlorine, 
hydrogen  chloride  was  formed  from  hydrocarbons  retained  by  the 
carbon,  and  a  certain  amount  of  sublimate  was  produced. 

On  passing  a  mixture  of  dry  chlorine  and  chromyl  chloride  over 
carbon  heated  to  redness,  the  proportion  of  chromic  chloride  formed  is 
greatly  increased  at  the  expense  of  the  chromic  oxide,  the  action 
2CrCl202  +  Olg  +  40  =  2CrOl3  +  400  apparently  preponderating.  This 
process  affords  a  simple  and  rapid  means  of  obtaining  well  crystallised 
chromic  chloride.  W.  A.  D. 

Distillation  of  Tin  in  a  Vacuum.  Erich  Tiede  and  Franz 
Fischer  {Ber.,  1911,  44,  1711—1717.  Compare  Schuller,  Abstr., 
1904,  ii,  109  ;  Moissan,  Abstr.,  1906,  ii,  92  ;  Greenwood,  Abstr.,  1910, 
ii,  390). — A  quantitative  separation  of  lead  from  tin  in  an  alloy  of 
these  two  metals  was  carried  out  by  vacuum  distillation  in  a  quartz 
tube  heated  in  a  Heraeus  furnace,  the  vacuum  being  obtained  by  an 
ordinary  mercury  pump.  No  trace  of  tin  was  carried  over  by  the 
lead.  Even  when  the  temperature  of  the  furnace  was  raised  con- 
siderably above  that  necessary  for  the  distillation  of  lead,  tin  could 
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not  be  distilled,  since  air  diffused  through  the  quartz  and  spoiled  the 
yacuum.  The  authors  therefore  designed  an  apparatus,  the  essential 
parts  of  which  were  as  follows.  The  electric  oven  proper  consisted  of 
a  porcelain  or  magnesia  tube,  wound  round  with  platinum  wire  and 
properly  insulated.  It  was  contained  in  a  jacketed  glass  tube,  a 
stream  of  cold  water  flowing  continuously  through  the  jacket ;  the 
glass  tube  was  connected  with  a  Gaede  pump  and  a  tube  cooled  in 
liquid  air  for  condensing  mercury  vapour,  all  connexions  being  made 
of  glass  with  mercury  seals.  A  cathode-light  vacuum  was  maintained 
during  the  distillation,  the  porcelain  tube  being  heated  to  a  bright  red 
heat.  The  metal  to  be  distilled  was  placed  in  a  boat  in  the  porcelain 
tube. 

Tin  was  readily  distilled  in  the  above  apparatus,  collecting  on  the 
ends  of  the  porcelain  tube.  At  the  same  time,  with  all  the  purest 
samples  of  commercial  tin  used,  a  deposit  formed  on  the  cold  walls  of 
the  glass  tube,  which  was  at  first  brass-yellow  in  colour,  finally 
becoming  dark  brown  to  black ;  it  proved  to  be  tin  sulphide.  Pure 
tin,  prepared  from  Kahlbaum's  stannic  chloride,  did  not  give  this 
deposit ;  a  short  exposure  to  the  atmosphere  of  the  laboratory  was 
sufficient,  however,  for  some  tin  sulphide  to  be  formed,  as  proved  by  a 
further  distillation.  T.  S.  P. 

Preparation  of  Colloidal  Vanadic  Acid  by  a  New  Dispersion 
Method.  Erich  Muller  {Ziitsch.  Chem.  Ind.  Kolloide,  1911,  8, 
302 — 303). — A  colloidal  solution  of  vanadic  acid  is  obtained  when  the 
molten  acid  is  poured  into  distilled  water.  If  the  solution  is 
evaporated  to  dryness  on  the  water-bath,  the  residue  obtained  is 
insoluble  in  water,  but  is  much  more  reactive  than  the  ordinary  form 
of  the  acid.  It  is  supposed  that  the  production  of  the  colloidal  acid  in 
the  above  manner  is  due  to  the  rapidity  with  which  the  transition 
from  the  liquid  to  the  solid  state  is  effected.  H.   M.  D. 

Sodium-Gold  Alloys.  C.  H.  Mathewson  {Intern.  Zeitsch. 
Metallographie,  1911,  1,  81 — 88). — Gold  dissolves  readily  in  sodium  at 
low  temperatures.  The  freezing  point  of  sodium  is  lowered  until  a 
eiitectic  point  is  reached  at  3 "6  atomic  %  of  gold  and  81°;  the  freezing- 
point  curve  then  rises  to  a  maximum  at  989°,  corresponding  with  the 
compound  Au^Na,  from  which  it  falls  to  a  second  eutectic  point  at 
83  atomic  %  Au  and  876°.  Solid  solutions  are  not  formed  to  any 
appreciable  extent  in  any  part  of  the  series.  The  compound  AujNa  is 
stable  in  air,  but  is  attacked  by  hot  water,  or  more  rapidly  by  acids. 

Gold  may  be  separated  from  its  alloys  with  silver  by  dissolving  in 
molten  sodium  and  subsequently  extracting  with  nitric  acid.  The 
residue  contains  a  trace  of  silver.  The  alloys  of  gold  and  sodium  are 
very  rapidly  attacked  by  a  dilute  solution  of  potassium  cyanide  con- 
taining hydrogen  peroxide.  Platinum,  if  present,  remains  almost 
completely  undissolved.  C.  H.  D. 
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The  Platiniferous  Deposits  of  the  Urals.  Louis  Duparc 
(Arch.  Sci.phys.  nat.,  1911,  [iv],  31,  211—230,  322—345,  439—456, 
516 — 533). — ^A  detailed  account  is  given  of  the  geological  relations  of 
the  platiniferous  districts ;  and  petrographical  descriptions,  with 
several  analyses,  are  given  of  the  rocks.  The  platinum  occurs  mostly 
in  the  dunites,  Jess  frequently  in  the  pyroxenites,  and  it  is  often 
associated  with  chromite.  Fifteen  analyses  by  H.  C.  Holtz  (published 
also  in  Tsch.  Min.  Mitt,  1910  [1911],  29,  498—504)  are  given  of 
native  platinum  collected  from  the  stream  beds  at  various  localities  ; 
the  extreme  values  are  : 

Pt.  Ir,Os,  Pd.  Cu.  Rh,Ru,Ir.  Fe. 

75-37— 88-98     0-28— 5-41     0-15—0-99     0-03—1-66     2-79—3-96     7-03—16-60 

In  most  of  5^the  analyses,  however,  Pd,  Cu,  Kh,  E-u,  Ir  are  given 
together,  the  extreme  values  being  3*00 — 8*04.  L.  J.  S. 

Yttrofluorite,  a  New  Mineral  from  Norway.  Thorolf  Vogt 
(Centr.  Min.,  1911,  373 — 377). — The  mineral  forms  a  vein  some 
metres  in  width  in  a  pegmatite  vein  intersecting  granite  in  northern 
Norway  (exact  locality  not  stated) ;  associated  minerals  are  fluorite 
(D  3-2006),  orthite,  gadolinite,  fergusonite,  euxenite  (?),  and  xenotime. 
It  is  translucent  to  transparent,  yellowish  or  brownish,  and  has  a 
vitreous  to  greasy  lustre.  There  is  an  imperfect  octahedral  cleavage, 
and  the  material  is  optically  isotropic,  belonging  therefore  to  the 
cubic  system.  Hardness  4|,  D  3*5572,  nj,^  1-4572  (of  the  material 
analysed) ;  another  sample  gave  D  3-5356,  n^^  1-4522.  The 
composition  is  also  variable  ;  one  sample  gave  the  following  results, 
agreeing  with  20CaF2,3YFj : 

Loss  on   Hygrosc.       Total 
CaO.     Y2O3,  etc.     CejOj,   etc.    Alkalis.    F  (calcd. )    ignition,    water,    less  0  for  F^ 
54-89        17-35  1-68  0-15  45-54  0-67         0-22  101-33 

Spectroscopic  examination  showed  the  presence  of  several  obher  rare 
earths.  Although  somewhat  resembling  fluorite  in  its  characters,  the 
mineral  is  more  nearly  related  to  yttrocerite,  but  differs  from  this  in 
containing  less  cerium  earths.  These  minerals  are  regarded  as  form- 
ing an  isomorphous  group  with  the  formulae  :  fluorite,  CaFg  or  CagF^  ; 
yttrocerite,  (aag,Ce2,Y2)Fg ;  yttrofluorite,  (Cag,Y2)Fg.  "  L.  J.  S. 

Composition  of  Blende  from  Picos  de  Buropa,  Kamon  Llord 
Y  Gamboa  (Anal.  Fis.  Quim.,  1910,  8,  413—421). — Blende  from  Picos 
de  Europa  examined  by  the  spectrographic  method  (compare  Urbain, 
Abatr.,  1909,  ii,  1026)  was  found  to  contain  indium  (traces),  gallium 
(relatively  abundant),  and  germanium  (approximately  1  in  1,000,000). 
Iron  was  present  in  very  varying  proportions  in  all  the  blendes  from 
this  locality  which  were  examined,  and  it  is  probable  that  the  orange 
and  blopd-red  specimens  owe  their  colour  to  this  element.     The  colour 
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is  not  homogeneously  distributed  in  the  crystals,  but  exists  in  zones. 
One  nearly  colourless  specimen  contained  only  0'066%  of  ferrous 
sulphide.  The  colourless  blendes  do  not  contain  manganese,  but  lead 
could  be  detected  in  these.  Cadmium  is  always  present.  Calcium, 
potapsium,  sodium,  and  lithium  can  be  detected  in  nearly  all  specimens 
spectroscopically ;  these  are  probably  present  as  chlorides,  and  form 
the  inclusions  visible  under  the  microscope.  By  powdering  the 
mineral  very  finely  and  extracting  with  water,  the  filtered  extract 
shows  the  presence  of  chlorine  and  the  metals  named.  The  aqueous 
extract  from  100  grams  also  contains  0*007  gram  of  organic  matter, 
which  is  volatile  and  has  a  turpentine-like  smell.  The  powdered 
blende  after  extracting  with  water  no  longer  showed  the  presence  of 
calcium,  potassium,  sodium,  or  lithium  when  examined  spectroscopically, 
showing  that  the  metals  are  present  exclusively  as  soluble  chlorides. 
The  extracted  blende,  however,  shows  the  phenomenon  of  thermo- 
luminescence,  which,  therefore,  is  not  due  to  the  presence  of  these 
impurities.  W.  A.  D. 

Muthmannite,  a  New  Mineral.  Ferruccio  Zambonini  {Zeitsch. 
Kryst.  Min.,  1911,  49,  246— 249).— Attention  is  called  to  the  fact 
that  the  published  analyses  of  krennerite  fall  into  two  groups  :  those 
containing  but  little  silver  and  with  the  ditelluride  formula 
[Au,(Ag)]Te2 ;  and  those  containing  about  20%  silver,  which  have  the 
monotelluride  formula  (Ag,Au)Te.  It  is  only  those  of  the  former 
group  that  were  made  on  material  of  which  the  crystallographic 
identity  with  the  orthorhombic  krennerite  had  been  determined. 
Those  of  the  latter  group  are  taken  as  representing  a  distinct  species, 
for  which  the  name  muthmannite  is  proposed ;  the  following  new 
analysis  of  this  also  agrees  with  the  formula  (Ag,Au)Te. 


Au. 

Ag. 

Pb. 

re,Cu. 

Te. 

Total. 

22-90 

26-36 

2-58 

little. 

46-44 

98-28 

The  material  analysed  resembles  krennerite  in  its  external 
appearance ;  but  the  imperfect  crystals  are  tabular  and  often 
elongated  in  one  direction,  parallel  to  which  direction  there  is  a 
perfect  cleavage.  The  colour  is  very  pale  brass-yellow,  but  on  a  fresh 
cleavage  greyish-white.  The  mineral  occurs  with  quartz  and  iron- 
pyrites  on  crevices  in  dacite ;  its  locality  js  not  stated  (but  is 
presumably  Nagyag,  Transylvania).  L.  J.  S. 

Apatite  and  Spodiosite.  Frank  K.  Cameron  and  W.  J. 
McCaughey  (/.  Physical  CAem.,1911,15,463— 470).— When  tricalcium 
phosphate  is  dissolved  in  fused  calcium  chloride  a  granular,  crystalline 
substance  which  has  the  formula  Ca3(P04)2,CaCl2  results.  This  is  the 
chlorine  analogue  of  spodiosite  and  is  termed  chlorspodiosite.  It  is  also 
produced  by  dissolving  natural  chlorapatite  in  fused  calcium 
chloride.  When  excess  of  dicalcium  phosphate  is  dissolved  in 
calcium  chloride,  the  product  is  chlorapatite,  Ca3(P04)2,|CaCi2. 
Artificial  fluorapatite  mixed  with  fluorite  is  obtained  by  dissolving 
calcium  fluoride  in  fused  disodium  phosphate. 
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The  apatites,  which  are  more  soluble  than  the  spodiosites,  are  formed 
on  heating  the  latter  to  redness,  hence  spodiosites  rarely  occur  in 
nature.  Apatite,  which  is  widely  distributed  in  rocks  and  soils,  has 
apparently  been  formed  when  the  molten  magma  was  strongly  acidic, 
and  was  one  of  the  first  minerals  to  crystallise  out.  Apatite 
crystallises  in  hexagonal  prisms,  chlorapatite  having  bipyramidal 
ends  and  fluorapatite  usually  basal  pinacoid  ends.  Artificial 
fluorapatite  sometimes  exhibits  the  peculiarity  of  re-entrant 
pyramidal  ends  or  phantom  crystals.  Spodiosite  is  orthorhombic, 
chlorspodiosite  being  much  less  developed  along  the  c  axis  than 
fluorspodiosite.  R.  J.  C. 

New  Mineral  [from  Brazil].  J.  M.  de  Padua  e  Castro  (Eevista 
Chitn.,  1910,  6,  365 — 369). — This  mineral,  found  in  the  State  of 
Espirito  Santo,  Brazil,  consisted  for  the  larger  part  of  material 
having  D  4"511,  and  containing  in  addition  to  tantalic,  niobic  and 
titanic  acids,  and  zirconia,  about  30%  of  a  metallic  oxide  (XO)  of  a 
yellow  colour,  which  belonged  to  the  group  of  the  rare  earths,  but 
could  not  be  identified  with  any  of  those  known.  Aluminium, 
glucinum,  chromium,  yttrium,  cerium,  lanthanum,  didymium,  and 
thorium  were  all  excluded.  The  quantitative  composition  was  found  to 
be  as  follows  : 

TajOg.CbgOg.         TiOj.         ZrOa.         FejOj.         XO.         H2O.  Not  estimated.* 

39-5  20-0  1-0  3-0  300  32  3-3 

*  Quartz,  alumina,  graphite,  and  silica  sohible  in  alkali. 

The  mineral  is  not  entirely  uniform,  but  showed  at  certain  points 
yellow  particles  of  a  schistose  character  consisting  of  quartz  (90%), 
combined  silicic  acid  (1'5%),  ferric  oxide  (7%),  and  alumina  (0"8%). 

W.  A.  D. 

Composition  of  Potash  Felspars.  Philippe  Barbieu  {Bull. 
Soc.  /rang.  Min.,  1911,  34,  117—123.  Compare  Abstr.,  1908,  ii, 
704). — A  reply  to  Vernadsky  and  Revoutsky  (this  vol.,  ii,  122). 

L.  J.  S. 

Formation  of  Kaolinite  in  Some  Coal-measure  Shales  of 
Northumberland.  R.  Cooksey  Burton  (Proc.  Univ.  Durham  Phil. 
Soc,  1911,  4,  24 — 29). — Kaolinite  occurs  as  white  patches  in  clay- 
ironstone  at  Whitley  Bay  (anal.  I)  ;  as  a  material  replacing  the  calcite 
of  fossil  shells  in  shale  at  West  Wylam  Colliery ;  and  on  the  surfaces 
of  fissures  in  shale  at  the  Duke  Colliery,  Ashington  (anal.  II).  Under 
the  microscope,  it  is  seen  to  consist  of  silvery-white  scales,  only  rarely 
with  hexagonal  outlines,  which  possess  a  perfect  basal  cleavage  and 
give  a  biaxial  interference-figure ;  sp.  gr.  2-58.  Anal.  Ill,  of  the 
portion  insoluble  in  hydrochloric  acid  of  the  clay-ironstone  from 
Whitley  Bay,  shows  an  approximation  to  the  analyses  of  the 
kaolinite.  The  material  has  evidently  been  formed  by  the  action 
of  carbon  dioxide  in  solution,  which  has  removed  the  ferrous  carbonate 
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and  more  readily  decomposed  silicates,  and  caused  the  aluminium  silicate 
to  recrystallise  : 


SiO^. 

AI2O3. 

Fe,03. 

CaO. 

MgO. 

NaijO. 

H2O. 

Total, 

I. 

40-91 

41-53 

— 

trace 

trace 

trace 

16-83 

99-27 

JI. 

46-82 

39-44 

— 

— 

— 

— 

13-93 

100-19 

III. 

47-24 

21-72 

3-39 

0-08 

0-70 

4-42 

22-56* 

100-11 

Including  organic  matter. 


L.  J.  S. 


Metameric  Natrolite,  Stanislaus  J.  Thugutt  {Centr.  Min., 
1911,  405 — 411). — In  weathered  phonolite,  occurricg  in  contact  with 
fresh  basalt  in  a  quarry  between  Satteles  and  Schomitz,  near  Carlsbad, 
Bohemia,  the  minerals  found  in  the  cavities  are,  in  the  order  of  their 
formation,  phillipsite,  thorasonite,  natrolite,  and  calcite.  The  natrolite 
forms  radiating  bunches  of  needles  on  a  base  of  thomsonite.  The 
needles  exhibit  a  distorted  development  of  their  faces,  and  the  oblique 
optical  extinction  of  5 — 6°  indicates  monoclinic  symmetry.  Analysis 
of  the  material  gave  the  following  results,  which,  after  deducting  lime, 
etc.,  as  due  to  the  presence  of  admixed  thomsonite  (12-15%),  agree 
with  the  natrolite  ratios  :  HgO  :  SiO, :  Al^Og ;  NagO  = 
2-18:  2-98:1-00:  1-03  : 

SiOa.     AI2O3.     OaO.     KgO.    NagO.      H2O,     Total.     Sp.  gr. 
45-83      27-32      1*68      0-04     15-17      10-72    100-76      2-24 

The  fact  that  the  material  is  a  mixture  is  also  indicated  by  the 
microchemical  colouring  reactions  with  methylene-blue  and  with  silver 
chromate.  The  natrolite  when  partly  dehydrated  by  heating  over  a 
flame  for  a  few  seconds  gives  an  intense  blue  with  methylene-blue, 
or  an  orange-red  colour  with  silver  chromate  (10%  silver  nitrate  with 
20%  potassium  chromate).  If  the  heating  is  continued  for  seven 
seconds  these  colour  reactions  are  not  obtained.  On  the  other  hand, 
with  the  natrolite  from  Leitmeritz  (Abstr.,  1909,  ii,  1097)  and  some 
other  localities  the  heating  may  be  continued  for  a  longer  period  of 
time,  proving  that  the  material  is  more  stable.  For  the  less  stable 
form  of  natrolite  from  Schomitz,  the  name  epinatrolite  is  suggested. 
This  has  also  been  detected  in  the  phonolites  of  some  other  localities, 
and  it  is  suggested  that  it  owes  its  origin  to  the  alteration  of  minerals 
of  the  sodalite  group,  whilst  normal  natrolite  is  a  derivative  of 
nephelite.  In  their  morphological  and  optical  characters,  and  in 
chemical  composition,  these  two  forms  of  natrolite  exhibit  no 
difference. 

The  suggestion  of  Brogger  that  natrolites  with  oblique  optical 
extinction  contain  potash,  does  not  apply  in  the  material  here 
analysed.  L-  J.  S. 

Optical  Properties  of  Rose  Beryl  from  Madagascar.  Alfred 
Lacroix  and  Etienne  Rengade  {Bull.  Soc.  fran^.  Min,,  1911,  34, 
123 — 125), — The  rose-coloured  beryl,  occurring  in  Madagascar  as 
crystals  of  tabular  habit,  contains  alkalis,  more  especially  caesium, 
replacing  the  glucinum.  Corresponding  with  the  higher  atomic 
weights  of  the  replacing  elements,  there  is  an  increase  in  the  sp,  gr. 
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and  refractive    indices  of    the  beryl.      New  analyses   are  given   of 
material  from  :  (I)  Vohidahy,  and  (II)  Maharitra : 

AlgOg.     GIG.  Loss  on 

SiOj.      > , '  FeO.  MnO.  CaO.  CsaO.  NajO.  LigO.  ignition.  Total. 

L  6270          30-30  1-04  trace     —  1-43     1-03  0-83        2-63  99-96 

n.  60-39           29-05  0-26  trace     0-34  4-56     0'24  2-00         2  23  99-07 

This  material  also  gave  the  following  results,  which  are  compared 
with  the  results  obtained  by  Duparc,  Wunder,  and  Sabot  (Abstr.,  1910, 
ii,  312)  and  by  Ford  (Abstr.,  1910,  ii,  873)  for  rose  beryl  from 
Madagascar : 

Total 
Locality.  alkalis.    Sp.  gr.  w.  «.  « — e. 

Tsilaisina  (Duparc)       0-92        2-716         1-5822        1-5760  0-0062 

Vohidahy       3-29        2-75  1-5860        1-5795  0-0065 

Madagascar  (Ford)    4-98        2-79  1-59500      (1-58691)      (0-00809) 

Maharitra  6-80        2-81  1-6996         1-5811  (0*0085) 

L.  J.  S. 

A  Variety  of  Riebeckite  (Bababudanite)  and  Cummingtonite 
from  Mysore.  William  Fhedekick  Smeeth  (Records  Mysore  Geol. 
DepL,  [1911?],  9  [for  1907—8],  85— 94).— The  quartz-magnetite- 
schists  of  the  Bababudan  Hills  in  the  Kadur  district  contain  beds  of 
cummingtonite,  with,  here  and  there,  black  radiating  prismatic 
aggregates  of  a  soda-amphibole  closely  allied  to  riebeckite,  for  which 
the  name  bababudanite  is  proposed.  The  quartz-magnetite-schists 
appear  to  have  been  derived  from  the  decomposition  of  the  amphiboles. 
Analysis  I.  of  the  bababudanite  gives  the  formula 
2]Srare"'(Si03)2,Fe"Mg3(Si03)4. 
The  mineral  has  a  prismatic  cleavage  angle  of  56°  ',  and  it  differs  from 
riebeckite  in  having  a  slightly  greater  angle  of  extinction  (a  :  c'  =  7 — 9°), 
and  in  the  character  of  the  pleochroism  (a  prussiau-blue,  b  purple 
tending  to  violet,  c  yellow  with  tinge  of  green). 

The  cummingtonite  is  brown,  due  to  ferruginous  material  along 
cracks,  but  when  magnetite  has  been  separated  with  a  magnet  and  the 
material  boiled  with  hydrochloric  acid,  it  is  perfectly  colourless 
(anal.  II.)  : 

SiOa.  AljOg.  FegO,.  FeO.  MnO.  CaO.  MgO.  KjO.   NajO.  H2O.  Total.  Sp.  gr. 
L  54-48    2-10     16-79     5*02    0-08     1*04  12-11    0-32     6-34     040     98'31*   3-18 
IL  56-48    0-51       —      20-55     2-90     0*85  18-68     _        —        _      99-97      3-191 

*  Insol.  in  HF  and  H2SO4,  0-63  ;  P2O5,  trace  ;  TiOj,  nil. 

L.  J.  S. 
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The  Causes  of  Absorption  of  Oxygen  by  the  Lungs  in 
Man.  C.  Gordon  Douglas  and  John  S.  Haldane  {Froc.  Boy.  Soc, 
1911,  B^  84,  1 — 2). — During   rest  and  under  normal  conditions,  and 
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provided  the  blood  is  not  more  than  about  25%  saturated  with  carbon 
monoxide  (experimentally  added  to  the  inspired  air),  the  tensions  of 
oxygen  in  the  arterial  blood  and  in  the  alveolar  air  are  practically 
identical.  Under  such  conditions,  therefore,  oxygen  absorption  occurs 
by  diffusion  alone.  But  when  the  percentage  of  oxygen  in  the  inspired 
air  is  lowered  sufficiently  (or  the  saturation  of  the  blood  with  carbon 
monoxide  is  increased  sufficiently),  the  tension  of  oxygen  in  the 
arterial  blood  is  much  higher  than  in  the  alveolar  air.  During 
muscular  work,  especially  when  the  air  is  poor  in  oxygen,  the  same 
effect  is  produced.  Under  these  conditions,  therefore,  active  secretion 
of  oxygen  inwards  is  taking  place.  In  muscular  work,  it  is  considered 
that  the  pulmonary  epithelium  is  stimulated  to  secrete  oxygen 
inwards  by  the  products  of  metabolism.  W.  D.  H. 

Influence  of  Inhalation  of  Oxygen  on  the  Lactic  Acid 
Produced  during  Hard  Work.  Israel  Feldman  and  Leonakd 
E.  Hill  {J.  Physiol,  1911,  42,  439— 443).— Inhalation  of  oxygen 
markedly  lessens  the  excretion  of  lactic  acid  in  the  urine  after  hard 
work.  The  increased  production  of  the  acid  which  occurs  when  air  is 
breathed  is  considered  to  be  due  to  want  of  oxygen.  The  observations 
were  made  on  man.  W.  D.  H. 

The  Action  of  Intravenous  Infusions  of  Saline  Solutions  on 
the  Respiratory  Exchanges.  Fritz  Verzar  [Biochem.  Zeitsch., 
1911,  34,  41 — 51). — The  method  employed  was  the  same  as  that  used 
by  Tangl.  It  was  found  that  injection  of  even  0*75%  sodium  chloride 
caused  an  increase  in  the  oxygen  consumption  when  the  kidneys  were 
excluded  from  the  circulation.  This  increase  is  less  than  the  increase 
of  carbon  dioxide  excretion  ;  the  injection  of  the  saline  solution 
causes,  therefore,  a  diminution  in  the  respiratory  quotient.  The 
experiments  afford  no  explanation  as  to  the  mode  of  action  of  sodium 
chloride.  S.  B.  S. 

The  Respiration  of  the  Eggs  of  the  Sea-urchin  (Strongylo- 
centrotus  lividus)  in  Pure  Sodium  Chloride  Solutions.  Otto 
Meyerhof  {Biochem.  Zeitsch.,  1911,  33,  291—302). — The  amount  of 
oxygen  used  up  by  the  eggs  was  determined  by  Winkler's  method.  It 
was  found  that  in  sodium  chloride  solutions  from  somewhat  less  than 
two  to  more  than  four  times  as  much  oxygen  was  used  up  as  in 
isotonic  sea-water.  S.  B.  S. 

Action  of  Chloroform  on  Blood- Vessels.  J.  Argyll  Campbell 
{Proc.  physiol.  Soc.y  1911,  xxxiii — xxxiv  ;  J.  Physiol.,  42). — Schafer 
and  Scharlieb  state  that  chloroform  in  oxygenated  Ringer's  fluid 
produces  vaso-constriction,  except  in  the  kidney  vessels.  Enibley  and 
Martin,  using  the  drug  in  oxygenated  defibrinated  blood,  state  that  the 
main  effect  is  vaso-dilatation.  Both  these  results  are  confirmed.  If 
the  blood  is  not  oxygenated,  constriction  occurs.  Oxygenation  makes 
no  difference  to  the  effect  obtained  when  Ringer's  fluid  is  employed. 

W.  D.  H. 
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Effect  of  Increased  Temperature  of  the  Carotid  Blood. 
V.  H.  K.  MooRHOusE  {Amer.  J.  Physiol.,  1911,  28,  223— 234).— Dogs 
were  antesthetised  with  urethane  or  morphine,  and  the  carotid  arteries 
enclosed  in  heaters  through  which  a  stream  of  hot  water  was  kept 
flowing.  The  vertebral  arteries  were  tied.  The  results  of  thus 
warming  the  brain  are  :  (1)  an  increase  in  the  heart's  rate  preceded  by 
a  primary  decrease  due  to  an  increased  vagus  tone  ;  (2)  increase  of 
blood  in  the  periphery  due  to  vaso-motor  response,  and  (3)  an 
increase  in  respiratory  ventilation,  which  is  usually  due  to  an  increased 
rate  of  breathing  ;  but  increase  of  depth  may  occur  in  respiration 
without  increase,  or  even  with  decrease,  in  the  rate.  These  differences 
are  probably  due  to  difference  in  activity  of  the  sensory  side  of  the 
respiratory  mechanism.  W.  D.  H. 

The  Influence  of  Intravenous  Blood  Transfusion  on  the 
Metabolism  of  Matter  and  Energy.  Paul  Hari  [Biochem, 
Zeitsch.,  1911,  34,  111— U6).— The  effect  of  directly  transfusing  the 
blood  from  one  dog  into  another  was  investigated,  the  respiratory 
exchanges,  nitrogen  and  carbon  output  in  the  urine  and  fseces  (the 
latter  estimated  by  the  Brunner-Messinger-Scholz  dichromate  method) 
being  measured.  Direct  measurements  of  the  heat  developed  by  the 
animals  were  also  made  at  the  same  time  as  that  of  the  respiratory 
exchanges  with  the  employment  of  a  Rubner  respiration  calorimeter. 
The  caloric  values  of  the  egesta  were  also  measured  in  a  Berthelot- 
Mahler  calorimeter.  It  was  found  that  the  transfusion  of  blood  into 
an  animal  caused  an  increased  destruction  of  protein  and  apparently 
also  a  limitation  of  the  fat  consumption.  In  starving  animals,  when 
the  amount  of  water  ingested  is  the  same  before  and  after  transfusion, 
there  is  a  diminution  of  the  water  excreted  after  the  transfusion  ; 
this  is  not  the  case  with  fed  animals.  There  is  a  small  increase  in 
heat  production  after  transfusion,  due  to  the  increased  work  of  the 
heart.  S.  B.  S. 

Deamidation  in  the  Blood  of  Normal  Animals,  and  in 
Those  Deprived  of  the  Thyroid.  An.  K.  Medvedeff  {Zeitsch. 
physioL  Chem.,  1911,  72,  410 — 448). — The  course  of  the  development 
and  disappearance  of  ammonia  in  the  blood  in  (1)  normal  animals  ;  (2) 
animals  in  the  state  of  inanition,  and  (3)  after  removal  of  the  thyroid, 
is  expressed  by  the  equation  dx/dt  =  {kd  -  ks){a  -  x),  where  ka  and  ks 
are  the  respective  coefficients  of  velocity  of  the  deamidation  and 
synthetic  processes.  In  the  circulating  blood  of  the  animals  of 
the  first  category,  kd  =  kg  and  ks  =  \  =  0  ;  in  those  of  the  second  category, 
kd<iks  and  A;^  =  |  =  0  ;  in  those  of  the  third  category,  ks  =  0  and  ^^  =  1  =  0' 
In  the  blood  of  animals  of  the  first  two  categories,  after  bleeding, 
deamidase  diffuses  into  the  blood-plasma  from  the  corpuscles;  in 
those  of  the  third  category  this  does  not  occur,  the  amount  of 
deamidase  in  it  remaining  constant.  W.  D.  H. 

Anti-coagulants  on  Frog's  Blood.  Harold  Pringle  and  John 
Tait  {Proc.  physioL  Soc,  1911,  xxxviii — xxxix;  J.  Physiol.,  42). — 
Most    anti-coagulants   of    frog's    blood    (viperine    venom,     peptone, 
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novocaine,  potassium  oxalate  and  fluoride,  neutral  salts,  and  hirudin) 
preserve  the  shape  of  the  spindle  cells  or  thrombocytes,  and  prevent 
rosetting  of  red-corpuscles  around  them.  If  calcium  chloride  is 
subsequently  added,  cytolysis  of  the  thrombocytes  and  rosetting  of 
red-corpuscles  begins  in  a  few  minutes.  It  is  inferred  that  calcium 
is  necessary  for  cytolysis  of  these  cells.  W.  D.  H, 

The  Scission  of  Esters  in  the  Blood.  Peter  Eona  (Biochem. 
Zeitsch.,  1911,  33,  413 — 422). — The  scission  of  tributyrin  by  blood 
was  investigated  by  the  method  of  surface-tension  measurements 
already  described  by  the  author.  The  reaction  was  found  to  be 
unimolecular  when  carried  out  in  a  neutral  solution  (1  part  mono- 
hydrogen  and  7  parts  dihydrogen  sodium  phosphate).  The  reaction 
rate  was  directly  proportional  to  the  quantity  of  ferment  present. 
The  optimum  of  the  reaction  was  in  the  presence  of  the  hydrogen  ion 
concentration  of  the  blood,  and  the  rate  diminished  if  this  concentra- 
tion be  increased  by  using  acetate  mixtures,  or  mixtures  containing 
larger  quantities  of  the  mono-hydrogen  phosphate.  Increase  of 
alkalinity  to  a  certain  point  also  diminished  the  rate,  but  in  this 
case  accurate  results  were  not  obtainable,  owing  to  the  direct 
hydrolysing  action  of  the  hydroxyl  ions.  S.  B.  S, 

The  Blood  of  Ascidians.  I.  Vanadium  Compound  in  the 
Blood- corpuscles,  Martin  Henze  {Zeitsch.  physiol.  Chem.,  1911, 
72,  494 — 501), — Phallusia  was  the  principal  ascidian  worked  with, 
but  similar  results  were  obtained  with  the  blood  of  Ascidia  mentula. 
The  plasma  contains  only  0*2%  of  protein  ;  it  has  A  -  2*12,  whilst  that 
of  sea- water  is  2*07,  The  blood-corpuscles  are  extremely  acid  to 
litmus ;  the  acid  being  volatile  with  steam  in  part,  and  probably 
organic.  On  exposure  to  air  the  corpuscles  turn  yellowish-green  to 
blue ;  the  chromogen  of  the  pigment  is  dissolved  out  of  them  by 
distilled  water  (it  is  also  soluble  in  acetone),  and  in  time  turns 
brown.  This  is  probably  not  due  to  oxidation ;  on  incineration  it 
yields  about  15%  of  vanadic  acid  (Vg^s)-  W.  D.  H. 

The  Permeability  of  Blood-corpuscles  in  Physiological 
Conditions,  Especially  to  Alkali  and  Alkali-earth  Metals. 
G.  Gbyns  {Froc.  K.  Acad.  Wetensch.  Amsterdam,  1911,  14,  122 — 123). 
— Polemical,  A  further  discussion  on  Hamburger's  results,  especially 
on  the  way  in  which  the  calculations  should  be  made,         W.  D,  H. 

Do  the  Individual  Red-Blood  Corpuscles  of  a  Suspension 
of  the  Same  Show  Measurable  Individual  Differences? 
LuDwiG  Dienes  {Biochem.  Zeitsch.,  1911,  33,  268— 274).— The  method 
of  investigation  consisted  in  treating  a  suspension  of  the  corpuscles 
with  an  amount  of  hypotonic  salt  solution  insufficient  to  cause  com- 
plete haemolysis.  The  total  solids  and  haemoglobin  content  were  esti- 
mated in  the  centrifuged  residue,  and  the  ratio  of  these  two  factors 
compared  with  the  ratio  in  centrifuged  untreated  corpuscles.  Ihe 
two  ratios  were  found  to  be  the  same,  and  the  author  gives  the  reasons 
for  drawing  the  conclusion  from  these  results  that  there  are  individual 
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differences  in  the  blood-corpuscles,  the  chief  reason  being  that  it  is 
unlikely  that  the  hsemoglobin  and  other  constituents  are  dissolved  from 
the  corpuscles  in  the  same  proportions.  S.  B.  S. 

The  Proteins  of  Serum.  Ferdinand  Breinl  {Arch.  exp.  Path. 
Pharm.,  1911,  65,  309 — 314). — The  relationships  of  the  albumin  and 
globulin  of  the  blood-serum  constitute  a  puzzling  physiological 
problem,  Cervello  found  that  the  administration  of  antipyrine 
increases  the  globulin  and  diminishes  the  albumin.  This  is  con- 
firmed. It  is  further  shown  that  in  vitro  admixture  of  antipyrine 
with  serum  leads  to  the  same  result.  The  proteins  were  estimated  by 
the  "  salting  out"  method.  If  the  transformation  is  a  real  one,  it  is 
further  assumed  that  it  must  be  accompanied  with  a  change  of  a  part 
of  the  cystine  of  the  albumin  into  glycine,  since  globulin  contains 
glycine  and  albumin  does  not,  and  globulin  contains  less  cystine  than 
albumin.  W.  D.  H. 

The  Chemical  and  Physical  Changes  in  the  Blood-Serum 
Taking  Place  During  Starvation.  Michael  Pol^{.nyi  (Biochem. 
Zeitsch.,  1911,  34,  192 — 204). — During  starvation  there  is  a  diminu- 
tion in  the  following  factors :  protein  content,  total  solids,  viscosity, 
and  specific  gravity.  The  surface  tension  increases.  The  content  in 
ash  increases  during  starvation,  as  does  also  the  chlorine  content 
(measured  directly,  and  indirectly  by  Wassmuth's  calculations  from 
the  conductivity).  The  osmotic  pressure  also  rises.  The  amount  of 
fat  shows  no  regular  variations.  The  concentration  of  the  hydrogen 
ions  increases.  S.  B.  S. 

Formation  of  Dental  "Tartar"  by  Dissociation  of  the 
Carbophosphates  of  Sahva.  A.  Barille  (/.  Pharm.  Chim.,  1911, 
[viij,  3,  582 — 585). — Nespoulous  has  recently  extended  the  views 
expressed  by  the  author  (Abstr.,  1904,  ii,  27  ;  1910,  ii,  74,  523)  as  to 
the  origin  of  bones  and  calculi  by  dissociation  of  carbophosphates,  to 
explain  the  formation  of  dental  tartar,  and  the  present  paper  gives 
confirmatory  experimental  data.  Saliva  leaves  5  or  6  grams  per  litre 
of  mineral  matter,  consisting  of  magnesium  and  calcium  carbonates 
and  phosphates,  and  gives  a  precipitate  of  these  constituents  when 
made  alkaline  or  exposed  to  air,  due  to  removal  of  carbon  dioxide 
from  dissolved  carbophosphates  in  either  case.  Salivary  calculi 
always  contain  calcium  phosphate  and  carbonate.  The  mineral  matter 
of  dental  tartar  includes  70%  of  tricalcium  phosphate  and  8%  of 
calcium  carbonate,  the  presence  of  the  former  being  due  to  the  fact 
that  decomposition  of  carbophosphates  in  the  mouth  usually  occurs  in 
iresence  of  alkali.  T.  A.  H. 

Influence  of  Intake  of  Pood  on  Gaseous  Metabolism  and 
Energy  Production.  Alfred  Gigon  {Pfluger's  Archiv,  1911,140, 
•309 — 592). — The  organism  carries  on  its  fundamental  metabolic 
processes  independently  of  the  moments  when  food  is  taken.  The 
work  of  digestion  has,  however,  a  certain  effect,  and  even  in  fasting 
the   activity  of  digestive  organs  is   a    small    factor.      In    ordinary 
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conditions  of  nutrition  the  taking  of  carbohydrate  or  protein  produces 
intermediate  eifects.  Sugar  is  in  part  changed  into  fat.  Protein 
food  also  leads  to  the  laying  on  of  fat.  Each  constituent  of  the  diet 
has  a  specific  action  both  in  the  direction  of  energy  production  as  well 
as  in  its  metabolic  effects.  This  specific  action  manifests  itself 
whether  the  substances  are  given  alone  or  mixed  together. 

W.  D.  H. 

The  Action  of  Certain  Sulphur  Compounds  on  Metabolism 
and  Excretion.  Charles  0.  Jones  {Bio.-Chem.  J.,  1911,  5, 
427 — 441). — In  rabbits,  sulphates  in  large  amount  lessen  oxidative 
changes  in  the  cells,  by  preventing  exchange  between  them  and  the  blood- 
stream. As  the  sulphate  is  reduced  this  disappears,  and  a  stage  of 
stimulation  accompanied  by  diuresis  follows.  There  is  a  marked 
irritant  action  on  the  kidney  cells.  Purgation  is  not  common.  Thio- 
sulphates  which  are  quickly  reduced  in  the  body  to  sulphates  act  in 
the  same  way ;  so  also  do  sulphites  and  sulphides  if  oxidising 
enzymes  are  abundant.  If  there  is  a  deficiency  of  these  enzymes, 
sulphites  appear  to  unite  with  and  neutralise  the  action  of  tissue 
enzymes ;  and  sulphides  appear  to  unite  with  some  constituent  of  the 
cell  itself,  and  to  interfere  with  and  ultimately  stop  all  metabolic 
changes.  W.  D.  H. 

Pat  Digestion.  Stefan  von  Pesthy  {Biochem.  Zeitsch.,  1911,  34, 
147 — 169). — The  hydrolysis  of  fats  (emulsions  of  olive  oil  with  gum 
arable  and  water,  and  of  egg-yoke  with  water)  by  means  of  the 
lipases  of  stomach  (from  dog  and  man)  and  pancreas  was  investigated 
by  estimating,  not  only  the  fatty  acids,  but  the  glycerol  formed  in  the 
process.  The  latter  was  determined  by  precipitation  of  the  digestion 
mixture  with  phototungstic  acid,  removal  of  the  excess  of  the  latter 
by  barium  salt,  removal  of  the  excess  of  barium  by  carbon  dioxide, 
and  of  the  chlorine  by  silver  hydroxide.  In  the  filtrate  from  the 
various  precipitates,  the  glycerol  was  estimated  by  the  Zeisel-Fanto 
method.  The  same  methods  were  employed  for  estimating  the  glycerol 
and  fatty  acids  in  the  contents  of  the  small  intestine.  It  was  found 
that  the  glycerol  estimations  yielded  more  trustworthy  values  than  the 
fatty  acids  determinations,  as  the  latter,  for  some  unknown  reason, 
showed  irregularities  in  the  case  of  egg-yolk.  "With  pure  fats, 
however,  both  factors  gave  fairly  accurate  numbers.  The  conclusion 
was  drawn  from  the  results  obtained  that  the  stomach  contains  a  true 
lipase  secreted  from  the  mucous  membrane,  and  that  the  scission  of  fat 
is  not  due  to  regurgitated  enzymes  from  the  intestine,  as  these  lose 
their  activity  in  the  acid  gastric  contents  ;  furthermore,  in  cases  where 
regurgitation  is  known  to  take  place,  as  in  achylia  gastrica  and 
carcinoma,  no  scission  of  fat  by  the  gastric  contents  was  observed. 
In  the  intestine,  both  fat  and  glycerol  were  present,  but  not  in  the 
proportions  corresponding  with  the  chemical  formula  of  fats. 

S.  B.  S. 

The  Influence  of  the  Melting  Point  of  Fats  on  their  Rate  of 
Disappearance  from  the  Stomach  Franz  Tangl  and  Alexander 
Erdelyi  {Biochem.  Zeitsch.,  1911,  34,  94 — 110). — The  fats,  Unseed  oil, 
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olive  oil,  lard,  and  beef  fat,  were  made  into  emulsions,  in  as  nearly  as 
possible  the  same  way,  by  means  of  water  and  gum  arable,  and  intro- 
duced by  a  stomach-tube  into  the  stomachs  of  dogs.  In  different 
animals,  after  various  intervals,  the  content  of  the  stomach  in  fat 
was  estimated.  This  was  done  by  administering  to  the  animals  at  the 
desired  intervals  after  ingestion  of  the  fat,  a;;omorphine,  which  causes 
the  stomach  contents  to  be  vomited  quantitatively.  As  the  result  of 
numerous  experiments  carried  out  in  this  manner,  the  conclusion  was 
drawn  that  the  rate  of  disappearance  of  emulsions  of  fatsfrom  the  stomach 
is  a  function  of  their  melting  points  and  viscosities ;  the  higher  the 
melting  point  and  the  greater  the  viscosity,  the  more  slowly  they 
disappear  from  the  stomach.  S.  B.  S. 

The  Diastases.  IX.  The  Influence  of  Serum,  Lymph,  and 
the  Expressed  Juices  of  Organs  on  Diastatic  Action.  Julius 
Wohlgemuth  (Biochem.  Zeitsch.,  1911,  33,  303 — 314). — Serum 
accelerates  the  action  of  diastase  to  a  much  greater  extent  than  can 
be  accounted  for  by  its  content  in  sodium  chloride.  The  accelerating 
action  is  not  increased  by  allowing  the  serum  to  act  on  the  diastase  for 
a  prolonged  period,  and  it  appears,  therefore,  that  the  diastase  does 
not  enter  into  combination  with  the  accelerating  substance,  but  that 
the  latter  forms  a  substrate  for  the  action  in  the  same  way  that  sodium 
chloride  does.  The  accelerating  action  can  be  detected  when  only 
very  small  quantities  of  serum  are  added,  and  serum  obtained  from  all 
parts  of  the  body  of  the  same  animal  has  an  equal  accelerating  effect. 
Serum  taken  from  an  animal  after  a  meal  has  a  slightly  greater  effect 
than  that  taken  from  the  animal  before.  The  strongest  activating 
effect  is  obtained  by  the  sera  from  the  dog,  sheep,  and  rabbit ;  then 
follow  the  sera  from  man,  rat,  horse,  ox,  and  goat.  The  diastase  from 
all  organs  is  activated  by  serum.  The  lymph  and  expressed  juice  from 
other  organs  also  exert  an  accelerating  effect.  The  accelerating 
substance  is  in  all  cases  heat-stable  and  soluble  in  alcohol.  The  com- 
parative accelerating  effect  of  the  expressed  juices  of  several  organs 
was  investigated.  S.  B.  S. 

Carbohydrate  Metabolism.  Felix  Eeach  {Biochem.  Zeitsch., 
1911,  33,  436 — 448). — Raw  meat  increases  the  sugar  output  in  a  dog 
from  which  the  greater  part  of  the  pancreas  has  been  removed.  This 
increase  cannot  be  explained  by  assuming  that  with  raw  meat  there  is  a 
greater  utilisation  of  the  food-stuff.  The  observation  of  Hedon  was 
confirmed  that  phloridzin  decreases  the  blood-sugar  content  in  dogs 
with  pancreatic  diabetes.  By  this  means  the  amount  of  blood-sugar 
can  be  reduced  to  the  normal.  It  does  not  appear,  therefore,  that  the 
diminution  of  the  blood-sugar  content  in  diabetes  can  be  regarded  as  a 
favourable  alteration  in  the  metabolism  disturbances.  The  influence 
of  muscular  work  on  the  blood-sugar  content  was  also  investigated. 
There  was  found  in  nearly  all  cases  an  increase  when  the  muscles 
passed  from  a  condition  of  rest  to  one  of  activity,  and  in  most  cases  a 
diminution  when  the  muscles  passed  from  a  state  of  activity  to  one  of 
rest.  S.  B.  S. 
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The  Metabolism  of  Starch  when  Introduced  Parenterally. 
FjiiTZ  YerzAu  {Biochem.  Zeitsch.,  1911,  34,  66 — 85). — If  starch 
solutions  be  injected  rapidly,  starch  will  appear  in  the  urine;  the 
kidneys  are  therefore  permeable  to  starch.  With  slow  injections,  on 
the  other  hand,  no  starch  will  appear  in  the  urine.  Both  dogs  and 
rabbits  behave  in  this  respect  in  a  similar  way.  If  the  starch  is 
injected  slowly,  it  disappears  rapidly  from  the  blood.  The  intra- 
venously injected  starch  is,  in  this  case,  entirely  oxidised,  a  fact 
determined  by  the  measurement  of  the  respiratory  exchanges.  The 
same  result  was  obtained  whether  the  starch  was  injected  into  the 
jugular  or  portal  vein.  With  dogs  made  diabetic  with  uranium  nitrate, 
the  injection  of  starch  causes  an  increased  output  of  sugar  in  the 
urine ;  this  increase  corresponds  with  the  amount  of  starch  injected. 
Starch  appears,  therefore,  when  injected,  to  be  first  hydrolysed  to  a 
sugar,  which  is  then  burnt.  After  partial  extirpation  of  the  pancreas, 
dogs  will  tolerate  the  injection  of  quantities  of  starch  which  are  fatal 
to  normal  animals.  This  fact  can  be  explained  by  the  presence  of 
larger  quantities  of  diastase  in  the  blood  of  those  animals  in  which  the 
pancreas  has  been  partly  removed.  S.  B.  S. 

The  Resorption  and  Excretion  of  Starch  Granules.  Fritz 
VerzAr  {Biochem.  Zeitsch.,  1911,  34,  86 — 93). — Experiments  were 
carried  out  on  human  beings,  dogs,  rabbits,  and  rats.  Starch 
granules,  in  the  form  of  paste,  were  ingested.  At  intervals  afterwards, 
the  urine  was  collected,  with  stringent  precautions  to  guard  against 
any  contamination,  and  centrifuged.  The  deposit  was  examined 
histologically,  and  found  to  contain  starch  granules,  from  which  result 
the  conclusion  was  drawn  that  the  granules  can  pass  from  the  intes- 
tine into  the  blood-stream,  and  then  be  excreted  by  the  kidneys. 
These  observations  confirm  those  of  Hirsch.  S.  B.  S. 

Creatine  and  Creatinine  Metabolism  in  Dogs  with  Eck 
Fistula.  Nellis  B.  Foster  and  Henry  L.  Fish  er  (J.  Biol.  C'liem.  ,1911, 
9,  359 — 362). — In  dogs  with  Eck  fistula,  ingestion  of  creatinine  was 
followed  by  a  rise  in  creatinine  excretion,  and  in  one  case  by  an  increase 
of  creatine  excretion.  This,  however,  was  probably  accidental.  After 
ingestion  of  creatine,  there  is  no  rise  in  creatine  output,  and  the  rise 
in  creatinine  excretion  was  too  small  to  be  convincing.        W.  D.  H. 

Action  of  Gastro-Intestinal  Juices  on  Nucleic  Acids.  Phoebus 
A.  Levene  and  Florentin  Medigreceanu  (/.  Biol.  Chem.,  1911,  9, 
375 — 387). — The  nucleic  acids  are  mono-  or  poly-nucleotides,  that  is, 
compounds  of  phosphoric  acid  conjugated  with  a  complex  composed  of 
carbohydrate  and  a  base.  During  metabolism  they  undergo  complete 
disintegration  ;  how  far  this  occurs  in  the  process  of  digestion  is 
uncertain,  although  London  and  Schittenhelm  regard  it  as  proved  that 
in  the  intestine  (but  not  in  the  stomach)  decomposition  occurs,  which, 
if  complete,  liberates  purine  bases,  and  if  incomplete  leads  to  the 
formation  of  nucleosides.  In  the  present  experiments  the  substances 
employed  (given  in  order  of  increasing  complexity)  were  inosin,  cytidin, 
guauylic  acid,  pyrimidine  nucleotides,  yeast-nucleic  acid,  and  thymus- 
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*  nucleic  acid.  The  juices  used  were  active,  and  were  supplied  by 
Pawloff.  Inosin,  guanosin,  and  cytidin  were  unchanged  by  gastfic, 
pancreatic,  and  intestinal  juices  alone  or  in  combination.  Guanylic 
acid  was  changed  by  intestinal  juice  only,  and  the  change  was  a  detach- 
ment of  the  phosphoric  acid  from  guanosine,  the  latter  substance  being 
precipitated  in  crystalline  form.  Pyrimidine-nucleotides  underwent 
the  same  change  under  the  influence  of  the  same  juice,  but  to  a  less 
degree.  The  nucleic  acids  from  yeast  and  thymus  were  also  attacked 
by  intestinal  juice  only,  and  of  the  two  that  from  yeast  was  most 
decomposed.  It  became  soluble  in  glacial  acetic  acid  ;  this  is  possibly 
due  to  cleavage  into  mono-nucleotides ;  phosphoric  acid  was  also 
liberated.  W.  D.  H. 

Digestion  and  Absorption  of  Nucleic  Acid  in  the  Gastro- 
intestinal Canal.  II.  E.  S.  London,  Alfred  Schittenhelm,  and 
Karl  Wiener  {Zeitsch.  physiol.  Chem.,  1911,  72,  459— 462).— The 
authors  agree  with  Levene  and  Jacobs  that  the  final  splitting  of 
nucleic  acids  occurs  in  the  organs  and  tissues.  If,  however,  guanylic 
acid  is  given  to  dogs,  the  chyme  in  the  ileum  contains  guanosine  ;  this 
was  isolated  and  identified  with  certainty.  It  also  was  found  after 
feeding  on  thymus-nucleic  acid.  W.  D.  H. 

The  Presence  of  Secretin  During  Foetal  Life.  Harold 
Prinqle  (Froa.  physiol.  Soc,  1911,  xl ;  J.  Physiol,  42). — Active 
secretin  can  be  prepared  from  new-born  kittens  and  some  foetuses. 
The  date  of  its  appearance  in  foetal  life  is  still  undetermined. 

W.  D.  H. 

Autolysis  of  the  Brain.  Friedrich  Simon  {Zeitsch.  physiol. 
CJiem.,  1911,  72,  463 — 483). — Previous  attempts  to  determine  whether 
proteolytic,  phosphatide-splitting  or  other  enzymes  are  present  in 
brain  tissue  have  yielded  uncertain  and  contradictory  results.  Calves' 
brain  was  employed  in  the  present  investigation,  and  chloroform  used 
as  an  antiseptic ;  distinct  evidence  was  found  of  the  presence  of  auto- 
digestive  enzymes ;  proteolytic  products  occur ;  the  main  question 
investigated,  however,  relates  to  phosphorised  constituents;  phosphorus 
is  split  off  from  organic  union,  and  the  amount  of  inorganic 
phosphates  rises  correspondingly ;  this  is  true  for  the  brain 
constituents  which  are  soluble  as  well  as  for  those  which  are  insoluble 
in  alcohol  and  ether.  W.  D.  H. 

Carbohydrate  Tolerance  and  the  Posterior  Lobe  of  the 
Hypophysis  Cerebri.  Emil  Goetsch,  Harvey  Gushing,  and  Conrad 
Jacobson  {Bull.  Johns  Hopkins  Hospital,  1911,  22,  165—190). — 
From  experimental  studies  on  animals,  and  clinical  observations  on 
man,  the  following  conclusions  are  drawn.  The  secretion  of  the 
posterior  lobe  of  the  pituitary  body  is  discharged  into  the  third 
ventricle,  and  enters  the  blood-stream  by  way  of  the  diiral  sinuses. 
The  infundibulum  and  its  stalk  hold  a  reserve  deposit  of  this 
secretion,  and  when  this  part  is  interfered  with,  a  transient  hyper- 
glycaemia  and  glycosuria  occurs;  the  fleeting  glycosuria  which  often 
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accompanies  fractures  of  the  base  of  the  skull  is  probably  produced 
in  this  way.  A  short  period  follows  in  which  the  assimilation  limit 
for  ingested  carbohydrates  is  lessened,  and  alimentary  glycosuria  is 
readily  produced.  This  is  succeeded  by  an  enduring  augmentation  of 
tolerance  for  sugars,  which  is  lowered  by  injection  of  posterior  lobe 
extract.  The  sugar  tolerance  of  normal  animals  is  also  lowered  by 
such  injections.  The  increased  tolerance  is  accompanied  by  adiposity, 
and  a  subnormal  temperature  which  indicates  conversion  of  sugar  into 
fat  and  a  lessened  power  of  oxidation.  Injections  of  the  posterior  lobe 
extract  conversely  cause  emaciation.  Adiposity  is  not  due  therefore 
solely  to  deficiency  in  the  secretion  of  the  anterior  lobe.      W.  D.  H. 

The  Chemistry  of  HydrocephaUc  Liquid.  Michael  Polanyi 
(Biochem.  Zeitsch.,  1911,34,  205 — 210). — The  following  factors  were 
determined  from  four  cases  of  hydrocephalons  :  specific  gravity, 
freezing  point,  electrolytic  conductivity,  hydrogen  ion  concentration, 
refractive  index,  viscosity,  surface  tension,  total  solids,  protein,  fat 
(by  different  methods),  cholesterol,  ash,  water-soluble  and  water- 
insoluble  constituents  of  ash,  and  sodium  chloride.  From  the  results, 
which  are  tabulated,  the  author  draws  the  conclusion  that  the  hydro- 
cephalic liquid  is  probably  lymph.  S.  B.  S. 

Iodine  in  the  Human  Pituitary.  W.  Denis  {J.  Biol.  Chem., 
1911,  9,  363 — 364). — Twenty-six  human  pituitaries  were  investigated, 
and  in  five  of  these  cases  iodide  had  been  administered  before  death. 
In  no  case  was  even  a  trace  of  iodine  obtainable.  W.  D.  H. 

The  Amino-acids  in  the  Mature  Human  Placenta.  Arthur 
H.  KoELKER  and  J.  Morris  Slemons  {J.  Biol.  Chem.,  1911,  9, 
471 — 489). — Approximately  one-half  of  the  fi*esh  placenta  is  blood  ; 
the  dried  placental  material  is  about  7%  of  the  fresh  weight.  The 
hydrolytic  products  (amino-acids  and  ammonia,  the  results  of  estima- 
tion of  which  are  given  in  detail)  represent  31%  of  the  organic  matter. 
Placental  tissue  free  from  water  and  ash  contains  14*9%  of  nitrogen. 

W.  D.  H. 

The  Magnitude  of  the  Work  of  the  Liver.  Fbitz  VebzXr 
{Biochem.  Zeitsch.,  1911,  34,  52 — 62). — Tangl's  method  was  also 
employed  in  these  experiments,  in  which  the  respiratory  exchanges  in 
curarised  dogs  before  and  after  exclusion  of  the  liver  from  the  circula- 
tion, were  measured.  In  this  case  it  was  not  possible  to  exclude  the 
liver  entirely,  Queirolo's  operation  being  carried  out,  which  consists  in 
joining  the  vena  cava  with  the  portal  vein.  From  the  results,  the 
conclusion  is  drawn  that  the  liver  utilises  12%  of  the  total  energy  of 
the  organism  when  muscular  work  is  excluded  by  curare.  There  is 
also  an  increase  in  the  respiratory  quotient.  S.  B.  S. 

Is  the  Activity  of  the  Liver  Indispensable  for  the  Com- 
bustion of  Sugar?  Fritz  YerzAr  {Biochem.  Zeitsch.,  1911,  34, 
63 — 65). — The  respiratory  exchanges  were  measured  in  curarised 
animals   with    the   liver    excluded   from    circulation    by   the   method 


PHYSIOLOGICAL   CHEMISTRY.  ii.    747 

\ 

'  described  in  the  previous  paper,  before  and  after  injection  of  starch 
and  dextrose  solution.  From  the  measurement  of  the  increased 
oxygen  consumption  and  carbon  dioxide  excretion,  the  conclusion  was 
drawn  that  the  injected  substances  were  entirely  oxidised,  and  that  for 
the  utilisation  of  carbohydrates  it  is  not  essential  that  they  should  be 
first  converted  into  glycogen  in  the  liver.  S.  B.  S. 

Influence  and  Role  of  Patty  Matters  in  the  Catalytic  Activity 
of  Hepatic  Extracts.  Eugene  Choay  (J.  Pharm.  Ghim.,  1911,  [vii], 
3,  525 — 534,  574 — 580). — Pigs'  liver  after  extraction  by  chloroform 
is  much  more  active,  and  after  extraction  by  acetone  slightly  more 
active,  than  the  crude  liver  towards  hydrogen  peroxide.  The  chloro- 
form and  acetone  extracts  are  inactive.  The  increase  of  activity  is 
not  proportional  to  the  quantity  of  inert  matter  removed,  being  greater 
for  chloroform  and  less  for  acetone.  It  is  suggested  that  chloroform 
removes  the  enveloping  fats  and  lipoids  from  the  ferments  in  the  liver 
and  thus  renders  the  ferments  more  readily  soluble,  and  that  acetone 
removes  only  the  more  liquid  fatty  matters,  leaving  the  solid  ones 
surrounding  the  ferments,  so  that  the  latter  pass  less  easily  into 
solution  in  water. 

In  the  second  paper  the  effects  of  extraction  by  chloroform  and  light 
petroleum  are  compared.  Extraction  by  chloroform  again  produced  an 
increase  in  activity,  whilst  extraction  with  light  petroleum  caused  a 
greater  diminution  in  activity  than  extraction  by  acetone. 

The  activity  of  all  these  materials  towards  hydrogen  peroxide  varies 
with  the  acidity  of  the  peroxide  solution,  and  consequently  the  latter 
should  be  neutralised  by  barium  hydroxide  and  a  definite  quantity  of 
sulphuric  acid  then  added.  T.  A.  H. 

The  Independence  of  the  Diastatic  Action  on  the  Lipoids. 
Emil  Starkenstein  (Biochem.  Zeitsch.,  1911,  33,  423—435). — No 
appreciable  difference  could  be  detected  between  the  diastatic  action 
of  the  liver  when  the  material  contained  lipoids  and  when  it  had  been 
extracted  in  a  dried  form  by  toluene,  ether,  or  alcohol  and  toluene. 
The  divergence  of  this  result  from  that  obtained  by  other  authors  may 
be  perhaps  due  to  the  fact  that  the  lipoids  decolorise  the  iodine  used 
in  "Wohlgemuth's  method  of  estimation  of  the  diastases.  Egg- 
yolk  extract  and  commercial  lecithin,  however,  inhibit  the  diastatic 
action,  and  this  result  is  probably  due  to  the  acid  character  of  the 
preparations.  The  authors  also  quote  experiments  which  negative 
Bang's  conclusions  as  to  the  increase  of  diastatic  action  of  the  organs 
in  puncture  diabetes,  and  in  other  cases  of  experimental  glycosuria. 
He  draws  the  conclusion  that  diastatic  action  generally  is  independent 
of  the  presence  of  lipoids.  S.  B.  S. 

Uric  Acid  Metabolism  in  Rabbits.  H.  Ackroyd  (Bio.-Chem.  J., 
1911,  5,  442 — 444). — The  excised  rabbit's  liver  perfused  with  Ringer's 
solution  produces  a  small  quantity  of  allantoin.  Sodium  urate  added 
to  the  solution  is  converted  quantitatively  into  allantoin.  None  of 
the  allantoin  so  produced  is  further  destroyed.  W.  D.  H. 
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Pnein.  Fb.  Battelli  and  (Mile.)  Lina  Stern  {Biochem.  Zeitsch,, 
1911,  33,  315 — 339). — Pnein  is  a  substance  of  unknown  nature  which 
accelerates  the  primary  respiration  processes  of  tissues,  as  this 
respiratory  process  weakens  after  the  death  of  the  animal.  It  can 
best  be  studied  on  the  liver  of  the  dog,  the  kidneys  of  ox,  and  the  muscles 
of  horse  or  ox,  which  on  washing  with  water  can  be  deprived  of  the 
pnein  contained  in  them.  It  appears  to  be  necessary  for  the  primary 
respiration,  as  tissues  freed  from  pnein  by  washing,  lose  the  greatest 
part  of  the  respiratory  power.  The  primary  respiration  is  due,  there- 
fore, to  the  concomitant  action  of  pnein  and  a  very  labile  substance. 
The  greater  the  weakening  of  this  process,  the  larger  the  quantity  of 
pnein  necessary  to  restore  it.  It  appears  to  exist  in  all  tissues,  and  is 
in  especially  large  quantities  in  the  muscles  of  ox  and  horse.  Certain 
tissues  contain  antipnein,  which  can  be  separated  from  pnein  by 
dialysis,  or  by  precipitation  of  the  nucleoproteins  by  acids.  Milk, 
blood,  bile,  and  urine  do  not  contain  pnein.  It  is  not  destroyed  by  the 
respiration  of  the  tissues,  and  does  not  appear  therefore  to  be  an 
oxidisable  substance.  It  is  easily  soluble  in  water,  acids,  and  alkalis, 
is  dialysable,  and  not  destroyed  on  boiling.  For  its  destruction,  the 
liquid  containing  it  must  be  heated  at  200°.  It  is  not  altered  by 
pepsin  or  trypsin,  or  by  hydrogen  peroxide  or  ferric  chloride, 
although  it  is  destroyed  by  the  combined  action  of  the  last  two 
substances.  It  is  slightly  soluble  in  alcohol,  but  insoluble  in  benzene 
and  ether.  It  can  be  partly  purified  by  repeated  precipitation  by 
alcohol.  It  has  no  influence  on  secondary  respiratory  processes,  or 
on  the  oxidation  of  uric  acid  by  alcohol,  or  succinic  acid  by  animal 
tissues.  By  itself,  it  exerts  no  oxidative  action,  neither  does  it  increase 
the  oxidative  capacity  of  hydrogen  peroxide.  S.  B,  S. 

Extractive  Material  of  Ox  Kidneys.  K.  Bebeschin  {Zeitsch. 
physiol.  Chem.,  1911,  72,  380 — 386). — The  following  substances  have 
been  previously  isolated  from  kidneys  :  purine  bases,  uric  acid, 
carbamide,  creatine,  leucine,  tyrosine,  glycogen,  and  inositol.  The 
author  has  succeeded  in  isolating  betaine  in  the  form  of  the  compound, 
CgHigOgNCljeHgCla,  m.  p.  246—250°.  The  base  was  also  identified 
by  means  of  its  chloride,  aurichloride,  and  picrate,  m.  p.  183°  (Tonani 
gives  180—181°). 

The  betaine  was  isolated  from  the  fraction  from  which  Gulewitsch 
and  Krimberg  obtained  carnitine. 

Carnosine,  methylguanidine,  and  carnitine  do  not  appear  to  be 
present  in  kidney  extract.  J.  J.  S. 

The  Work  of  the  Kidneys  and  the  '•Specific-dynamic 
action  "of  Pood-Stufis.  Franz  Tangl  {Biochem.  Zeitsch.,  1911, 
34,  1 — 40). — The  method  of  investigation  consisted  in  determining  the 
respiratory  exchange  of  dogs  before  and  after  the  exclusion  of  the 
kidneys  from  the  circulation,  and  from  the  differences  of  the  carbon 
dioxide  output  and  oxygen  consumption  when  the  kidneys  are  in 
action  and  when  they  are  thrown  out  of  action,  calculating  the  work 
done  by  these  organs.  The  respiratory  exchanges  were  measured  by 
a  modification  of  the  Zunz-Geppert  method,    and  the  animals   were 
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curarised  so  as  to  exclude  as  much  as  possible  muscular  work.  They 
were  kept  at  constant  temperature  in  specially  devised  thermostats, 
or  when  too  large,  on  electrically  heated  tables.  Artificial  respiration 
was  employed  in  all  cases.  It  was  found  by  this  method  that  8-7%  of 
the  oxygen  utilisation  and  5'1%  of  the  carbon  dioxide  excretion  were 
due  to  the  kidneys,  numbers  which  agree  well  with  the  determinations 
of  Barcroft  and  Brodie.  From  these  numbers  it  was  calculated  that 
7*9%  of  the  energy  metabolism  of  the  whole  organism  was  due  to  the 
kidneys.  It  has  been  found  by  Zuntz  that  certain  substances,  such  as 
urea,  sodium  chloride,  and  proteins,  cause,  after  ingestion,  an  increase 
in  the  energy  exchanges  of  the  organisms.  Experiments  were  per- 
formed to  determine  how  far  this  "  specific-dynamic  "  action  is  due  to 
the  kidneys.  The  energy  exchanges  of  the  animals  after  exclusion  of 
the  kidneys  from  the  circulation  were  measured  both  before  and  after 
the  administration  of  such  substances.  It  was  found  that  even  after 
exclusion  of  the  kidneys,  the  administration  caused  an  increase  of  the 
respiratory  exchanges,  from  which  the  conclusion  was  drawn  that  the 
"  specific- dynamic"  action  of  such  substances  was  not  due  directly 
to  their  stimulating  action  on  the  kidneys.  S.  B.  S. 

Reflux  from  Intestine  to  Stomach.  E.  Provan  Cathcart 
(/.  Physiol.,  1911,  42,  433— 438).— That  bile  is  frequently  found  in 
the  stomach  has  been  known  since  Beamont's  days ;  several  recent 
workers  have  pointed  out  that  the  administration  of  fat  provokes  an 
increased  reflux  of  the  intestinal  contents.  In  the  present  research 
regurgitation  in  dogs  was  produced  by  sodium  oleate  and  hydrochloric 
acid  (0*2 — 0'4%),  which  are  both  substances  that  lead  to  formation  of 
secretin  ;  water,  dextrose,  and  urea  (one  experiment)  produced  no  such 
effect ;  sodium  carbonate,  peptone,  and  Liebig's  extract  produced  the 
effect  in  one  experiment  and  not  in  the  other.  The  stronger  the  acid 
used,  the  earlier  does  the  reflux  occur.  The  regurgitated  fluid,  as 
a  rule,  only  enters  the  antrum  pylori,  owing  to  the  activity  of  the 
prepyloric  sphincter.  W.  D.  H. 

The  Chemistry  of  the  Contents  of  the  Intestine.  Rudolf 
BoEHM  {Biocheon.  Zeitsch.,  1911,  33,  474 — 479). — A  part  of  the  ileum 
with  two  blind  ends,  due  to  an  operation  for  hernia  fourteen  years 
before  the  death  of  the  patient,  was  removed  in  a  post-mortem 
examination,  and  was  found  to  be  filled  with  solid  contents  which 
were  not  of  faecal  character.  This  contained  in  addition  to  nucleo- 
protein,  a  portion  soluble  in  ether  and  light  petroleum  which  was 
about  33%  of  the  total  solids,  and  was  obtained  in  crystalline  form. 
The  melting  point  and  polarisation  indicated  that  this  substance  was 
dihydrocholesterol.  S.  B.  S. 

The  Action  of  Sulphur  on  the  Intestine.  Theodor  Frankl 
{Arch.  exp.  Path.  Pharm.,  1911,65,  303— 308).— The  change  of  sulphur 
into  hydrogen  sulphide  was  not  found  to  occur  in  the  intestine  ;  but 
it  is  partly  oxidised  into  sulphurous  acid,  which  stimulates  the 
intestinal  wall,  and  in  some  cases  produces  hypersemia,  the  outcome 
being  increase  of  peristalsis.  W.  D.  H. 
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The  Relation  of  Stimulation  and  Conduction  in  Irritable 
Tissues  to  Changes  in  the  Permeability  of  the  Limiting 
Membranes.  Ralph  S.  Lillie  {Amer.  J.  Physiol.,  1911,  28, 
197 — 222). — A  rapid  increase  in  surface  permeability  is  the  critical 
change  in  stimulation.  This  implies  that  the  stimulus  (for  instance, 
an  electric  current)  alters  permeability  directly  or  indirectly.  The 
stimulating  current  produces  a  depolarisation  at  the  seat  of  stimulation, 
which  at  the  break  is  at  the  cathode.  This  decrease  of  an  already 
existing  polarisation  is  probably  the  really  critical  change  in 
stimulation,  and  the  increase  of  permeability  is  secondary  to  it. 

W.  D.  H. 

Estimation  of  the  Indophenol  Oxydase  of  Animal  Tissues. 
Horace  M.  Veknon  {J.  Physiol,  1911,  42,  402— 427).— When  the 
chopped  tissues  of  rat  and  rabbit  are  mixed  with  a-naphthol, 
jo-phenylenediamine,  and  sodium  carbonate,  the  velocity  of  indophenol 
formation, is  indirect  linear  proportion  to  the  time,  although  this 
slows  down  after  the  first  two  hours.  When  the  substrate  contains 
ilf/lOO-naphthol  and  diamine,  the  amount  of  indophenol  formed  is 
proportional  to  the  square  of  the  quantity  of  enzyme;  with  M/150- 
substrate,  it  is  proportional  to  the  quantity  of  enzyme ;  and  with  M/iOO, 
to  the  square  root  of  the  quantity  of  enzyme.  The  tissues  of  the  rat 
are  richer  in  oxydase  than  those  of  the  rabbit ;  heart  muscle  is  richest 
of  all,  then  follow  tongue  muscles  and  diaphragm,  renal  cortex,  and 
cerebral  grey  matter.  The  oxydasic  power  of  the  tissues  runs  parallel 
with  their  degree  of  oxygen  saturation.  W.  D.  H 

Lactic  Acid  and  Cardiac  Muscle.  W.  Burridge  {Proc.  physiol. 
Soc,  1911,  xli ;  J.  Physiol.,  42). — The  diastolic  stoppage  of  the  frog's 
heart  produced  by  lactic  acid  is  considered  to  be  due  to  a  displacement 
of  calcium  and  potassium  salts.  Such  a  heart  recovers  in  Ringer's 
solution,  or  by  suitable  doses  of  potassium  and  calcium  salts. 

W.  D.  H. 

Nicotine  and  Curarised  Muscles.  W.  Burridge  (Proc.  physiol. 
Soc,  1911,  xlii ;  J.  Physiol,  42). — Langley  showed  that  nicotine 
produces  a  larger  initial  shortening  in  curarised  than  in  non-curarised 
muscles.  The  tracings  obtained  by  the  author  suggest  that  this  is 
due  to  a  fusion  of  two  effects,  a  quick  one  followed  by  another  of  a 
variable  rate  of  development.  W.  D.  H. 

The  Significance  of  Imbibition  Phenomena  on  the  Onset  and 
Passing  Off  of  rigor  mortis.  Otto  von  Furth  and  Emil  Lenk 
{Biochem.  Zeitsch.,  1911,  33,  341— 380).— It  has  been  shown  that 
acids  when  not  above  certain  concentrations  greatly  accelerate  the 
imbibition  capacity  of  gelatin  and  other  proteins  for  water.  The 
same  is  true  for  muscular  and  other  tissue,  and  the  first  stage  of  the 
post-mortem  changes  of  muscular  tissue  is  therefore  apparently  an 
imbibition  phenomenon.  After  a  time,  the  muscular  tissue,  as  the 
authors'  experiments  show,  loses  water,  the  maximum  increase  of 
weight  taking  place  between   twenty  and  thirty  hours   after  death. 
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This  loss  is  not  due  to  the  increase  in  acid,  as  this  increase  is  shown 
not  to  exceed  that  amount  of  acid  above  which  loss  of  water  occurs 
instead  of  imbibition.  These  results  were  arrived  at  by  the  investiga- 
tion of  the  imbibition  phenomena  both  in  lactic  acid  and  phosphoric 
acid  solutions.  With  the  loss  of  water  by  the  tissues,  the  rigor 
mortis  passes  off,  and  this  change,  as  the  experiments  show,  is  not  due 
to  mere  loss  of  water  by  unchanged  tissues,  as  the  increase  of  acidity 
is  not  sufficient  for  this  explanation.  The  second  stage  is  due  rather 
to  a  gradual  coagulation  of  the  proteins,  the  coagulated  proteins 
possessing,  as  the  experiments  show,  a  smaller  imbibition  capacity  for 
water  than  do  the  natural  proteins.  There  are  therefore  two  distinct 
post-mortem  changes,  namely,  the  imbibition  of  water,  due  to  setting 
free  of  lactic  acid,  which  change  is  a  reversible  one,  and  later  a 
coagulation,  resulting  in  the  formation  of  a  protein  with  smaller 
imbibition  capacity.  The  latter  change  is  irreversible.  By  a  study  of 
the  action  of  salts  and  other  substances,  two  distinct  actions  could  be 
discriminated,  either  the  substances  could  act  on  the  cells  and 
accelerate  lactic  acid  formation,  and  consequently  the  imbibition 
rigor,  or  they  could  coagulate  the  proteins  and  produce  a  coagulation 
rigor,  corresponding  with  the  second  stage  of  normal  post-mortem 
change,  S.  B.  S, 

Utilisation  of  Ammonium  Acetate  and  Asparagin  for 
Maintenance  and  for  Production  of  Milk.  August  Morgen, 
Carl  Beyer,  and  F,  Westhausser  {Landw.  Versuchs-Stat.,  1911,  75, 
265—320,  Compare  Abstr.,  1907,  ii,  294),— The  results  of  further 
experiments  with  sheep  confirmed  those  previously  obtained,  indicating 
that  with  rations  deficient  in  protein,  but  containing  sufficient  starch 
values,  ammonium  acetate  and  asparagine  may  be  utilised,  not  only  for 
maintenance,  but  for  milk  production. 

When  ammonium  acetate  or  asparagine  was  given  instead  of  protein, 
the  yield  of  milk  was  reduced  by  about  20 — 25%,  whilst  with  carbo- 
hydrate in  the  place  of  protein,  the  reduction  in  the  yield  was  about 
10 — 15%  more. 

As  regards  the  effect  of  the  different  foods  on  the  live  weight,  the 
weights  increased  on  the  whole  throughout  the  whole  experimental 
period. 

The  average  proportion  of  the  nitrogen  in  the  forms  of  ammonium 
acetate  and  asparagine  utilised  for  maintenance  and  milk  production 
amounted  to  32-2%. 

The  amounts  of  products  of  metabolism  were  normal  with  foods 
containing  protein  and  with  ammonium  acetate  and  asparagine,  whilst 
they  were  somewhat  higher  when  carbohydrates  were  substituted  for 
protein,  N.  H.  J,  M. 

An  Animal  Alkaloid  from  Sterilised  Milk  kept  under  Specific 
Conditions,  N,  D,  Awerkiefp  {Zeitsch.  physiol.  Chem.,  1911,  72, 
347— 362),— Milk  sterilised  at  102°  has  been  subjected  to  the  follow- 
ing different  treatments :  (1)  Exposure  to  light  and  air,  the  mouth  of  the 
vessel  being  protected  by  a  cotton-wool  plug,  (2)  Exposed  to  air,  but 
protected  from  light.  (3)  Exposed  to  light,  but  protected  from  air  by 
sealing  the  neck  of  the  vessel.    (4)  Protected  from  both  light  and  air. 
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The  following  determinations  were  made  of  the  original  sterilised  milk 
and  of  ia  specimen  kept  for  three  years  under  the  first  three  sets  of 
conditions  :  reaction,  sp.  gr.,  fat,  casein,  albumin,  lactose,  ash,  dry 
residue.  After  exposure  to  the  conditions  1,  2,  and  3,  the  milk  had  a 
sharp,  unpleasant  smell,  the  fat  had  diminished  some  85%,  and  a  solid 
layer  had  formed  on  the  surface.  From  each  of  the  three  samples  an 
alkaloid,  Og^HgQOgN,  was  isolated.  From  2  litres  of  milk  under  con- 
ditions 1,  0*562  gram  ;  under  conditions  2,  0'280  gram  ;  and  under 
conditions  3,  0*173  gram  were  isolated.  The  alkaloid  was  not  formed 
under  conditions  4.  The  alkaloid  forms  an  amorphous  powder,  m.  p. 
38°,  and  begins  to  volatilise  at  52°.  It  dissolves  in  most  organic 
solvents  with  the  exception  of  benzene,  is  charred  by  concentrated 
sulphuric  acid,  and  gives  an  intense  red  coloration  with  hydrochloric 
acid.  It  yields  precipitates  with  solutions  of  mercuric  iodide,  potassium 
iodide  and  iodine,  mercuric  chloride,  potassium  cadmium  iodide ;  oxalic 
acid  or  picric  acid  in  ether  ;  tannic  acid  and  platinic  chloride.  When 
injected  in  the  form  of  an  emulsion  into  guinea-pigs,  it  acts  as  a  strong 
poison.  Specimens  of  sterilised  milk  kept  for  four  years  and  eleven 
months  protected  from  air  and  light  (conditions  4)  contained  no 
alkaloid,  and  had  no  poisonous  properties.  J.  J.  S, 

Sex  and  Metabolism,  R,  A.  Krause  and  Wilhelm  Cramer 
(Proc.  physiol.  Soc,  1911,  xxxiv — xxxv ;  J.  Physiol.,  42), — The 
urine  of  women  differs  qualitatively  and  quantitatively  from  that  of 
men  ;  details  will  be  published  later.  The  point  here  emphasised  is  a 
tendency  to  creatinuria  and  a  high  ammonia  excretion.  Creatine 
occurs  in  the  urine  of  normal  women  (on  a  creatine  and  creatinine- 
free  diet)  during  and  for  some  months  after  pregnancy,  and  also  in 
the  menstrual  period.  W.  D.  H. 

Process  of  Acid  Excretion.  Lawrence  J.  Henderson  {J.  Biol. 
Chem.,  1911,  9,  403 — 424). — Like  temperature  and  osmotic  pressure, 
the  normal  neutrality  or  alkalinity  [{OK')^^  =  1  x  10~'^iV)]  is  adjusted 
and  kept  constant  by  a  mechanism  within  the  body.  The  acid  end- 
products  of  metabolism  take  up  alkali  from  blood  and  protoplasm  ; 
this  tends  to  disturb  the  normal  protective  equilibrium  between  bases 
and  acids,  but  is  held  in  check  by  the  kidney,  which  in  urine  forma- 
tion acts  in  the  reverse  way  and  restores  the  alkali  to  the  blood  which 
had  served  as  a  carrier  of  acid.  The  quantity  of  acid  excreted  is 
measured  by  the  amount  of  alkali  which  must  be  added  to  the  urine  in 
order  to  obtain  the  reaction  of  blood  plus  the  urinary  ammonia,  and 
the  method  used  for  this  purpose  is  described  in  full.  The  elaboration 
of  ammonia  and  the  presence  of  phosphoric  acid  as  an  end-product  of 
metabolism  make  possible  the  excretion  of  acid ;  regulation  of 
ammonia  production  and  of  the  ratio  of  the  acid  to  the  alkaline 
phosphates  of  the  urine  are  the  means  of  regulating  the  acid 
excretion.  W.  D.  H. 

Glycosuria  and  Sucrosuria  in  a  Healthy  Man,  following 
the  Ingestion  of  100  Grams  of  Sucrose.  J.  Le  Goff  {Compt. 
rend.,  1911,  152,  1785— 1787).— The  author  holds  the  view  that 
diabetes  is  increasing  in  France,  and  that  this  is  due  to  an  increase 
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in  the  consumption  of  sucrose.  This  opinion  is  supposed  to  receive 
support  from  experiments  carried  out  on  twenty-two  subjects  in 
whom  there  was  no  previous  history  of  glycosuria.  Each  was 
given  100  grams  of  sucrose  in  the  morning,  and  the  urine  examined 
after  four  hours.  Dextrose  was  present  in  twenty  instances  (04 — 5-27 
grams  per  litre),  and  sucrose  was  detected  in  every  case  (0"09 — 7 '9 
grams  per  litre).  W.  0.  W. 

The  Influence  of  Phenylcinchonic  Acid  (Atophan)  on  Purine 
Metabolism.  Emil  Starkenstein  (Arch.  exp.  Path.  Pharm.,  1911, 
66,  177 — 196). — This  drug  has  been  recommended  for  use  in  the  uric 
acid  diathesis.  It  increases  the  amount  of  uric  acid  excreted.  In 
animals  this  is  accompanied  by  a  corresponding  fall  in  the  excretion 
of  allantoin,  and  it  probably  acts  by  lessening  oxidative  processes  that 
lead  to  allantoin  formation.  In  man,  however,  this  explanation  does 
not  hold  ;  it  is  the  endogenous  uric  acid  which  is  increased,  and  the 
drug  probably  exerts  an  influence  on  the  catabolism  of  nucleo-protein. 

W.  D.  H. 

The  Effects  of  Potassium  Salts  on  the  Circulation  and  on 
Plain  Muscle.  G.  C.  Mathison  {J.  Physiol,  1911,  42,  471—494)  — 
Intravenous  injection  of  potassium  salts  causes  a  fall  of  arterial 
pressure,  followed  if  the  dose  is  not  too  large  by  a  rise.  The  fall  is 
due  to  action  on  the  heart,  and  recovery  is  facilitated  by  washing  it 
out  with  normal  saline  solution.  Intra-arterial  injejtion  of  potassium 
chloride  causes  in  decerebrate  and  spinal  amimals,  and  in  animals  with 
the  spinal  cord  destroyed,  an  immediate  rise  of  pressure,  which  is  due  in 
part  to  excitatioti  of  vaso-motor  centres,  and  in  part  to  a  direct  effect 
on  the  muscular  coat  of  the  arteries,  since  it  occurs  when  the  nerve- 
endings  are  paralysed  with  ergotoxine.  Skeletal  muscle  centres  in 
the  spinal  cord  are  first  excited,  then  depressed,  and  plain  muscle  in 
uterus  and  oesophagus  is  markedly  contracted.  W.  D.  H. 

Chloroform  and  Reversal  of  Reflex  Effects.  Charles  S. 
Sherrington  and  (Miss)  S.  C.  M..Sowton  {J.  Physiol.,  1911,  42, 
383 — 388). — Reversal  of  reflexes  under  chloroform  has  been  hitherto 
mainly  studied  in  reference  to  blood-pressure  effects.  It  is  now  shown 
that  the  same  thing  may  occur  in  reflexes  carried  out  by  skeletal 
muscles.  •  W.  D.  H. 

Action  of  Methyl  Alcohol  in  the  Organism.  Adolf  Forstee 
(Bied.  Zentr.,  1911,  40,  431  ;  ivom  Zeitsch.  Spirituaind,  1910,33,2).— 
The  stronger  physiological  action  of  methyl  alcohol  as  compared  with 
ethyl  alcohol  is  perhaps  due  to  impurities  hitherto  not  detected. 

N.  H.  J.  M. 

The  Toxic  Action  of  Methyl  Alcohol.  Louis  Lewin  {Ghem. 
Zeiitr.,  1911,  i,  672;  from  Apoth.  ZtiL,  1911,  26,  54— 55).— The 
author  gives  many  instances  ot  the  extraordinary  toxicity  of  methyl 
alcohol  which  follows  both  inhalation  and  ingestion  through  the 
stomach.  Of  sixty-three  hens'  eggs,  after  injection  of  ethyl  alcohol, 
11*11%  did  not  develop  at  all,  34*93%  developed  monstrosities;  after 
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injection  of  methyl  alcohol,  11'11%  did  not  develop,  whereas  65*09% 
gave  rise  to  monstrosities.  S,  B,  S. 

[Physiological]  Action  of  Tetramethylammonium  Chloride. 
Charles  R.  Marshall  (Proc.  physiol.  Soc,  1911,  xxxvii — xxxviii; 
J.  Physiol.,  42). — This  substance  temporarily  inhibits  respiration, 
mainly  owing  to  its  paralysing  action  on  the  nerve-endings  in  the 
respiratory  muscles.  W.  D.  H. 

Inactivation  of  Adrenaline  in  vitro  and  in  vivo.  Wilhelm 
Cramer  {Proc.  physiol.  Soc,  1911,  xxxvi;  J.  Physiol.,  42). — Adrenaline 
is  completely  inactivated  by  a  few  minutes'  contact  with  dilute 
formaldehyde,  and  this  is  probably  due  to  an  amino-group  in  the 
adi-enaline  molecule.  Epinine  (3  :  4-dihydroxyphenylethylmethyl- 
amine)  is  similarly  affected.  Pituitrine  is  not,  and  is  therefore  not  a 
primary  or  secondary  amine.  Tissue  extracts  which  lower  blood- 
pressure  are  also  unaffected  by  formaldehyde.  It  is  suggested  that 
the  disappearance  of  adrenaline  in  vivo  is  due  to  a  similar  reaction 
with  metabolic  products.  W.  D.  H. 

The  Mechanism  of  the  Action  of  Adrenaline.  L.  Lichtwitz 
{Arch.  exp.  Path.  Pharm.,  1911,  65,  214 — 224). — Adrenaline  is  known 
to  act  as  a  stimulus  of  the  sympathetic  system.  Keasons  are  advanced 
for  believing  that  the  secretion  of  the  suprarenal  is  not  distributed  by 
the  blood,  but  by  the  nerves  themselves,  the  secretion  being  poured 
into  the  sympathetic  portion  of  the  suprarenal  bodies.  Among  the 
experiments  adduced  in  favour  of  this  view,  the  following  may  be 
mentioned.  If  the  drug  is  injected  into  a  frog's  leg  which  is  in 
connexion  with  the  rest  of  the  body  by  the  sciatic  nerve  only,  general 
effects  on  the  rest  of  the  body  (the  pupil,  for  instance)  are  observal)le. 

W.  D.  H. 

The  Pharmacological  Action  of  Some  Halogen  Substitution 
Products  of  Iminazoles  [Glyoxalines].  Karl  Gundermann 
{Arch.  exp.  Path.  Pharm.,  1911,  65,  259— 283).— The  great  physio- 
logical importance  of  the  halogens  really  dates  from  the  discovery 
that  iodine  may  be  an  integral  part  of  organic  compounds  in  the 
organism  (as  in  thyreo-globulin),  and  from  what  has  been  found 
later,  namely,  that  in  iodised  proteins  the  iodine  is  found  united  in 
certain  of  the  merged  cleavage  products,  such  as  tyrosine  and  trypto- 
phan. It  is  now  shown  by  experiments  on  bacteria,  moulds,  and 
animals  that  bromine-substitution  products  of  glyoxaline  (iminazole) 
are  more  toxic  than  the  corresponding  iodine  compounds ;  0*2  gram  of 
2:4:  5-tribromoglyoxaline  given  by  the  mouth  killed  a  dog  weighing 
6 '5  kilos,  in  two  hours.  The  most  poisonous  of  the  numerous  iodine 
products  examined  is  4-iodo-5-methylglyoxaline  ;  then  follows  4  :  5-di- 
iodo-2-methylglyoxaline,  whilst  2:4: 5-tri-iodoglyoxaline  is  relatively 
non-toxic.  1:2:4: 5-Tetraiodoglyoxaline  and  tetraiodohistidine 
anhydride  have  little  or  no  action,  but  it  is  difficult  to  ascertain  how 
much  of  these  are  absorbed  in  the  intestine.  It  is  hoped  that  a 
continuation  of  this  work  may  throw  light  on  the  way  iodine  is 
combined  in  the  thyroid.  W.  D.  H. 
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The  Action  of  Morphine  on  the  Heart.  A.  A.  J.  van  Egmond 
{Arch.  exp.  Path.  Pharm.,  1911,  65,  197— 213).— Text-book  statements 
as  to  the  effect  of  morphine  on  the  heart  are  brief  and  contradictory. 
In  dogs,  0-04  mg.  per  kilo,  of  body-weight  slows  the  heart,  and  this 
effect  is  more  marked  with  larger  doses.  If,  as  sometimes  occurs,  this 
is  preceded  by  quickening  of  the  pulse,  this  is  due  to  nausea,  not  to 
the  drug.  The  slowing  of  the  pulse  is  accompanied  by  fall  of  blood- 
pressure.  The  effect  is  excited  on  the  vagus  centre,  and  can  be 
counteracted  by  division  of  the  vagi,  or  by  atropine.  In  cats,  some- 
times the  heart  is  quickened,  sometimes  slowed  ;  this  is  attributed  to 
action  on  the  vagus  centre.  In  rabbits  there  is  no  certain  effect  on 
the  heart  at  all.  On  the  isolated  cat's  heart  the  contractions  are 
strengthened  by  morphine.  W.  D.  H. 

The  Pharmacology  of  Certain  Organic  Mercury  Com- 
pounds. The  Action  of  Metallic  Poisons.  Franz  Mullee, 
Waltkr  Schoeller,  and  Waltuer  Schrautii  {Bioc/iem.  Zeitach., 
1911,  33,  381— 412).— As  the  result  of  the  investigation  of 
the  action  of  a  large  number  of  mercury  compounds  on  cats 
and  dogs,  including  several  in  which  the  mercury  is  directly 
combined  with  the  carbon  atom,  the  authors  draw  the  conclusion 
that  intoxication  is  not  due  directly  to  the  mercury  ion  itself, 
as  such  an  ion  is  not  capable  of  existence  in  a  medium  contain- 
ing protein.  Of  the  metallic  organic  compounds,  the  sodium  salts  of 
the  mercury  dicarboxylic  acids  (with  the  metal  directly  combined  with 
carbon)  exert  no  toxic  action  when  intravenously  injected.  The 
corresponding  mercury  hydroxyl  compounds,  on  the  other  hand,  exert 
a  distinct  toxic  action,  which  is  to  be  regai'ded  as  the  action  of  the 
whole  molecule  and  not  of  the  ion  alone.  Death  follows  in  these 
cases,  as  in  all  other  cases  of  poisoning  by  mercury  compounds  after  a 
typical  paralysis  of  the  vessels,  or  heart,  or  both.  If,  however, 
sub-toxic  doses  be  given  intravenously,  the  molecular  action  of 
the  compound  is  first  exerted,  causing  distinct  symptoms  of  central 
origin  ;  these  rapidly  disappear,  and  are  followed  by  a  third  stage 
with  the  ordinary  phenomena  of  chronic  mercury  poisoning  (nephritis, 
enteritis,  etc.).  The  chronic  poisoning  is  a  resultant  of  the  rate 
of  elimination  and  the  rate  of  destruction  of  the  compounds  in  the 
body  (that  is,  the  rate  at  which  the  mercury  is  set  free  from 
combination  with  the  carbon  in  the  compound).  The  latter  factor 
runs  parallel  with  the  rate  of  formation  of  mercuric  sulphide  by 
ammonium  sulphide.  In  the  decomposition  of  these  mercury  carbon 
compounds  an  organic  chloromercury  compound  is  formed  as  an 
intermediate  product.  S.  B.  S. 

The  Antagonism  of  Acids  by  Salts.  Jacques  Loeb  and 
Hardolph  Wasteneys  (Biochem.  Zeitsch.,  1911,  33,  489 — 502). — The 
toxic  action  of  acids  on  Fundulus  can  be  antagonised  by  neutral  salts. 
The  coefficient  of  antagonism  NaCl/acids  is  the  same  for  hydrochloric 
and  nitric  acids,  namely,  1/166  ;  for  butyric  acid  it  is  1/100,  and  for 
acetic  acid  1/33.  For  different  concentrations  of  butyric  acid  the 
coefficient  salt/acid  is  nearly  constant.     For  different  concentrations 
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of  uitric  acid  there  are  larger  variations,  due  possibly  to  the  fact 
that  the  concentration  intervals  of  the  salt  were  not  sufficiently  small. 
The  antagonistic  action  of  calcium  chloride  is  eight  to  eleven  times  as 
large  as  that  of  sodium  chloride.  S.  B.  S. 

The  Antagonistic  Action  of  Sodium  to  Potassium  Chloride, 
Jacques  LoEB  and  Hardolph  Wasteneys  {Biochem.  Zeitsch.,  1911,  33, 
480 — 488). — Whereas,  in  the  case  of  Fundulus,  it  is  possible  fully  to 
antagonise  potassium  chloride  in  the  concentration  in  which  it  occurs 
in  sea-water  by  sodium  chloride,  it  is  not  possible  completely  to 
antagonise  the  sodium  salt  in  the  concentration  in  which  it  occurs  in 
sea-water  by  the  potassium  salt ;  this  can  only  be  completely 
accomplished  by  calcium  chloride.  Sodium  chloride  solutions  of 
greater  concentration  than  6/8  m  cannot  be  antagonised  by  potassium 
chloride,  and  when  the  concentration  is  greater  than  7/8  m,  complete 
antagonism  cannot  be  brought  about  by  calcium  chloride.  The 
coefficient  of  antagonism  NaCl/KCl  is  about  125  to  250,  whereas  the 
coefficient  of  antagonism  KCl/NaCl  is  1/15  to  1/17.  If  the  concen- 
tration of  sodium  salt  exceeds  the  latter  limits  the  fish  will  die  from 
sodium  poisoning  ;  if  the  concentration  of  the  potassium  salt  exceeds 
the  former  limits,  it  will  die  from  potassium  poisoning.  S.  B.  S. 

The  Toxicity  of  the  Patty  Acids  and  other  Decomposition 
Products  of  the  Fats.  Thomas  Bokoeny  {Chem.  Zeit,  1911,  35, 
630 — 632). — The  toxic  action  of  decomposed  fats  can  be  ascribed  to 
the  formation  of  the  free  fatty  acids  and  other  products  of  decom- 
position, glycerol,  of  course,  forming  an  exception.  From  butyric  acid 
upwards  all  the  fatty  acids  are  poisonous,  in  so  far  as  they  are  soluble 
in  water.  The  aldehydes  are  also  poisonous,  in  some  cases  very 
markedly  so,  whereas  the  ketones  are  not  so  poisonous. 

The  poisonous  action  of  a  fat  may  not  always  be  ascribed  to  the 
presence  of  decomposition  products,  since  it  is  possible  that  it  may  be 
mixed  with  a  poisonous  substance  which  belongs  neither  to  the  fatty 
acids  nor  to  the  aldehydes.  T.  S.  P. 

Toxicity  of  Two  New  Nitriles  and  the  Antitoxic  Action  of 
Sodium  Thiosulphate  towards  One  of  Them.  Alexandre 
Desgeez  {Compt.  rend.,  1911,  152,  1707 — 1709). — From  experiments 
on  rabbits  the  toxic  doses  of  Moreu  and  Bongrand's  cyanoacetylene 
(this  vol.,  i,  22)  and  dicyanoacetylene  (Abstr.,  1910,  i,  159)  are  found 
to  be  180  and  37  times  as  great  as  "that  of  acetonitrile.  It 
requires  2 '65  grams  of  acetonitrile  per  kilogram  of  body- weight  to 
produce  death  in  ten  minutes.  Sodium  thiosulphate  in  doses  of 
2  grams  per  kilogram  has  a  protective  influence  in  the  case  of 
dicyanoacetylene,  but  not  in  that  of  cyanoacetylene.  W.  0.  W. 

The  Influence  of  Poisons  on  the  Catalase  and  the  So-called 
i/'-Peroxydase  Content  of  the  Blood.  F.  Dunckee  and  Alf. 
JoDLBAUEE  (Biockem.  Zeitsch.,  1911,  33,  253— 267).— The  catalase 
was  estimated  by  determining  the  amount  of  hydrogen  peroxide 
decomposed    by    a   given   quantity   of   blood   in  a  given  time.     The 
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^-peroxydase  content  was  determined  by  estimating  the  amount  of 
carbon  dioxide  evolved  when  a  given  solution  of  pyrogallol  was  treated 
with  a  given  amount  of  blood  in  a  current  of  oxygen.  The  haemo- 
globin content  was  also  estimated.  To  rabbits  were  administered 
various  poisons,  and  the  examinations  of  the  blood  were  made  before, 
and  at  stated  times  after,  the  administration  of  the  poison.  Hydro- 
cyanic acid  caused  a  small  diminution  of  the  catalase  content. 
Arsenic  in  non-toxic  doses  in  ill-nourished  animals  can  cause  an 
increased  catalase  content  of  22%.  In  well-nourished  animals  no 
change  was  observed.  Arsenic  in  toxic  doses  had  hardly  any  effect  on 
the  catalase  content,  although  it  caused  a  diminution  of  the  hjemo- 
globin  and  t/'-peroxydase.  Hydrogen  arsenide  caused  a  large  diminu- 
tion of  catalase,  haemoglobin,  and  i/'-peroxydase.  Phosphorus  and 
chloral  hydrate  both  cause  a  diminution  of  the  catalase  content ; 
the  other  two  factors  are  not  appreciably  altered.  The  alterations  of 
the  catalase  content  are  independent  of  the  alterations  in  the  haemo- 
globin ;  the  alterations  in  the  amounts  of  i/^-peroxydase  run  parallel 
with  the  changes  in  the  haemoglobin  content.  S.  B.  S. 

Experiments  Serving  to  Explain  the  Parallelism  between 
the  Glycogenic  Function  and  the  Antitoxic  Function  of  the 
Liver.  Enrique  Iglesias  {Anal.  Fis.  Quim.,  1910,  8,  421 — 426). — 
The  experiments  were  made  by  injecting  into  the  peripheral  vein  of  a 
rabbit  known  weights  of  different  poisons  mixed  with  glycogen  ;  the 
weights  of  the  poison  taken  had  been  found  to  prove  fatal  in  rabbits 
of  the  same  body-weight  when  injected  in  the  absence  of  glycogen. 
The  substances  experimented  with  were  ammonium  chloride,  am- 
monium carbonate,  morphine  hydrochloride,  cocaine  citrate,  and 
antipyrine,  in  solutions  varying  from  1%  to  10%  concentration.  In 
nearly  all  cases,  the  rabbits  showed  marked  symptoms  of  poisoning, 
but  in  most  cases  recovered.  It  is  suggested  that  the  glycogen  acts  as 
an  antitoxin  by  combining  with  the  poison  in  the  blood,  thus  rendering 
it  less  diffusible  and  preventing  it  from  permeating  the  walls  of  the 
cells  so  rapidly  as  to  disturb  the  existing  equilibrium  therein. 
Glycogen  may  also  act  as  a  source  of  energy  which  enables  endothermic 
degradation  changes  to  occur  within  the  cell  more  rapidly  than  usual, 
so  that  the  partly  killed  cell  receives  help  in  eliminating  the  poison. 

W.  A.  D. 


Chemistry  of  Vegetable  Physiology  and  Agriculture. 


)S- Alanine  as  a  Bacterial  Aporrhegma.  D.  Ackekmakn  (ZeitscL 
Biol.,  1911,  66,  87 — 90). — So  far  the  only  known  aporrhegma  (that  is, 
a  substance  split  off  by  biological  action)  of  aspartic  acid  is  succinic 
acid.  This  originates  from  aspartic  acid  by  the  action  of  putrefactive 
bacteria.  It  is  probable  that  malic  acid  is  split  off"  from  aspartic  acid 
in  plant  life,  but  this  is  at  present  only  a  hypothesis.    The  experiments 
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now  recorded  show  that,  accompanying  the  succinic  acid  in  putrefying 
aspartic  acid,  /3-alanine  is  also  present.  W.  D.  H. 

R61e  of  Mineral  Substances  in  the  Formation  of  the 
Anthrax  Protease.  Jean  Bielecki  {Compt.  rend.,  1911,  152, 
1875 — 1877), — The  proteolytic  activity  of  anthrax  bacteria  depends 
to  a  considerable  extent  on  the  mineral  constituents  of  the  medium 
in  which  the  organism  has  been  cultivated.  A  culture  taken  from  an 
asparagine  solution  containing  calcium  salts  liquefies  gelatin  more 
rapidly  than  one  from  which  these  are  absent,  whilst  salts  of  potassium, 
sodium,  ammonium,  and  magnesium  have  an  inhibitory  effect  on  the 
subsequent  activity.  In  experiments  on  the  liquefaction  of  coagulated 
egg-albumin,  the  salts  showed  precisely  the  contrary  effect,  those 
of  the  alkalis  favouring  proteolysis,  those  of  calcium  hindering  it. 
The  salts  are  not  effective  in  either  case  if  they  have  been  added  to 
the  culture  already  well  developed  in  a  pure  medium.         W.  0.  W. 

The  Biological  Stimulative  Action  of  Natural  Humus. 
Theodor  Remy  and  Georg  Rosing  {Centr.  Bakt.  Par.,  1911,  ii,  30, 
349 — 384). — Earlier    results    obtained    by    Krzemieniewski    (Abstr., 

1909,  ii,  335)  were  confirmed,  and  the  relation  between  soil  or  soil 
humus  and  the  power  of  nitrogen  fixation  by  Azotobacter  chroococcum 
was  investigated.  The  stimulative  action  possessed  by  these  substances 
was  shown  to  be  due,  not  to  the  humus  itself,  but  to  the  small 
amounts  of  iron  and  silicates  contained  therein.  The  value  of  the 
iron  depends  largely  on  the  form  in  which  it  is  supplied.  Ferric 
hydroxide  held  in  solution  by  sucrose  is  very  effective,  whilst  ferric 
silicate  is  also  good.  This  accounts  satisfactorily  for  the  favourable 
action  of  basic  slag  on  the  nitrogen-fixing  power  of  Azotobacter. 

The  optimum  amount  of  iron  was  found  to  be  15  mg.  FcgOg  for  each 
gram  of  mannitol  supplied ;  of  this,  only  about  1  mg.  is  actually 
assimilated  by  the  organism. 

This  distinct  difference  between  optimum  requirements  and 
assimilated  iron  suggests  a  possible  action  of  iron  compounds  in 
increasing  the  amount  of  oxygen  in  the  cultures,  and  thus  leading  to 
increased  assimilation  of  nitrogen.  H.  B.  H. 

Biochemical  Study  of  Proteus  vulgaris,  Hauser.  Christian  A. 
Herter  and  Carl  Ten  Broeck  {J.  Biol.  Chem.,  1911,  9,  491 — 511). — 
In  cultures,  Proteus  vulgaris  ferments  dextrose  and  sucrose,  but  not 
lactose  J  it  destroys  some  native  proteins,  producing  ammonia, 
primary  amines,  hydrogen  sulphide,  fatty  acids  of  high  molecular 
weight,  aromatic  hydroxy-acids,  indole,  and  indoleacetic  acid  ;  it  does 
not  produce  phenol,  scatole,  mercaptan,  alcohols,  aldehydes  or  ketones. 
If  given  to  animals,  the  effects  vary  greatly,  depending  on  the 
virulence  of  the  organisms  and  the  nature  of  the  diet.  The  bodies 
of  the  organisms  precipitated  by  alcohol  contain  a  toxic  material 
which  is  thermostable.  W.  D.  H. 

Assimilability  of  Different  Carbohydrates  by  Different 
Yeasts.  P.  Lindner  and  K.  Saito  {Bied.  Zentr.,  1911,  40, 
418—420  ;  from  Woch.  Brauerei,  1910,  27,  509  ;    Zeitsch.  ges.  Brauw., 

1910,  33,  626). — Maltose  is  the  most  readily  assimilated  sugar,  and 


VEGETABLE   PHYSIOLOGY   AND   AGRICULTURE.  ii.   759 

very  rarely  fails  to  be  utilised.  Lactose,  on  the  other  hand,  is  only 
assimilated  in  isolated  cases.  Dextrin  is  frequently  assimilated,  but 
only  to  a  small  extent.  Sucrose  is  of  less  importance  in  assimilation 
than  glucose  and  Isevulose.  Raffinose  and  arabinose  occasionally  give 
moderate  growth.  Dextrose  and  leevulose  are  usually  only  moderately 
assimilated,  if  at  all ;  in  some  cases  when  dextrose  is  assimilated, 
Isevulose  is  not,  and  vice  versa. 

Schizosaccharomyces  octosporus  was  the  only  yeast  which  failed  to 
assimilate  any  of  the  sugars  employed,  in  presence  of  asparagine. 
Saccharomyces  Ludwigii  ferments  dextrose,  Isevulose,  and  sucrose 
vigorously,  but  does  not  assimilate  them.  N.  H.  J.  M. 

Influence  of  Humates  on  Micro-organisms.  E.  Kayseb 
{Gompt.  rend.,  1911,  152,  1871—1873.  Compare  this  vol.,  ii,  648).— 
it  is  possible  that  the  disease  affecting  ciders  known  as  greasiness  is 
due  to  insufficient  washing  of  the  apples  from  earthy  material.  It  has 
been  found  that  soluble  humates  from  soil  favour  the  development  of 
the  ferment  to  which  the  disease  is  due,  probably  by  acting  as  an 
aliment  for  the  organism,  and  not  merely  as  a  stimulant  to  its 
activity.  W.  0.  W. 

Utilisation  of  Aucubin  by  Aspergillus  niger.  Henri 
Herissey  and  0.  Lebas  {J.  Pharm.  Chim.,  1911,  [vii],  3,  521 — 525. 
Compare  Abstr.,  1894,  ii,  109;  1896,  ii,  321;  1902,  i,  634,  and 
Puriewitsch,  Abstr.,  1899^  ii,  683). — It  is  shown  that  the  glucoside 
aucubin  may  be  vitilised  by  a  mould,  such  as  Aspergillus  niger,  but 
only  when  hydrolysis  of  the  glucoside  is  effected  by  acids  simul- 
taneously present,  or  when  there  is  enough  mould  tissue  present  to 
secrete  hydrolytic  enzymes  in  some  quantity.  Thus  Aspergillus  niger 
continues  to  grow  in  aqueous  solutions  of  aucubin,  and  conidia  of  the 
mould  develop  and  grow  in  acid  nutrient  media  containing  aucubin  as 
the  source  of  carbohydrate,  but  in  neutral  nutrient  media  containing 
aucubin,  development  of  the  conidia  takes  place  very  slowly.  The 
dextrose  produced  from  the  glucoside  is  used  by  the  mould,  but  it  is 
doubtful  whether  the  aucubigenin  is  so  used.  T.  A.  H. 

Assimilation  of  Atmospheric  Nitrogen  by  Higher  Plants. 
Eva  Mameli  and  Gino  Pollacci  {Atti  R.  Accad.  Lincei,  1911,  [v],  20, 
i,  680—687.  Compare  Abstr.,  1910,  ii,  645).— The  authors  have 
grown  sterilised  seeds  of  Acer  negundo,  Solanum  nigrum,  Cucurbita 
jjepo,  Raphanus  sativus,  and  Polygonum  fagopyrum  in  sterile  nutrient 
media  either  free  from  nitrogen  or  containing  a  known  amount  of  this 
element,  and  covered  with  bell-jars  containing  sterilised  air  exempt 
Irom  ammoniacal,  nitrous,  nitric,  and  organic  nitrogen.  Determina- 
tion of  the  weights  of  the  plants  obtained  and  estimation  of  the 
amounts  of  nitrogen  in  them  and  in  the  media  employed  show  that,  in 
all  cases,  atmospheric  nitrogen  is  assimilated  by  these  plants.  In 
those  experiments  where  large  amounts  of  nitrogen  were  supplied  in 
the  media,  little  free  nitrogen  was  taken  up  from  the  air  ;  whilst, 
where  the  media  contained  but  little  nitrogen,  which  was  all,  or  nearly 
all,  utilised  by  the  plants,  larger  amounts  of  atmospheric  nitrogen 
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were  assimilated.     The  results  indicate  that  all  plants,  from  the  algae 
to  the  phanerogams,  are  able  to  assimilate  atmospheric  nitrogen. 

T.  H.  P. 

[Assimilation  of  Carbon  by  Plants.]  Leon  Maquenne  {Gompt. 
rend.,  1911,  152,  1818 — 1819). — Aspidistra,  which,  according  to 
Cailletet  (this  vol.,  ii,  642),  are  plants  deriving  most  of  their  carbon 
from  organic  substances  in  the  soil,  are  found  to  decompose  regularly 
0'03  c.c.  of  atmospheric  carbon  dioxide  per  hour  per  sq.  cm.  of  surface 
during  cloudy  weather.  This  is  slightly  above  the  normal  amount  for 
herbaceous  plants  under  like  conditions.  It  follows  that  plants,  such 
as  ferns,  which  flourish  in  subdued  light  do  not  differ  essentially  from 
those  which  require  sunlight  for  the  satisfactory  assimilation  of  carbon. 

W.  0.  w. 

The  Fermentative  Oxidation  of  Oxalic  Acid.  W.  Zaleski 
and  A.  Reinhaud  (Biochevi.  Zeitsch.,  1911,  33,  440 — 455). — Wheat 
seeds  contain  a  ferment  or  catalyst,  in  the  presence  of  which  oxalic 
acid  is  oxidised  to  carbon  dioxide.  The  reaction  proceeds  best  with 
1%  solutions  ;  in  3%  solutions  of  the  acid,  the  action  ceases.  Seeds 
previously  heated  or  treated  with  methyl  alcohol  lose  the  oxidative 
action.  The  process  does  not,  however,  depend  on  the  living  condition 
of  the  seeds,  as  those  treated  with  ether  are  also  active.  Finely- 
powdered  pea  seeds  and  wheat  embryos  do  not  exert  the  same  action, 
and  the  authors  call  attention  to  the  differences  in  the  respiratory 
processes  between  these  and  the  wheat  seeds.  S.  B.  S. 

The  Law  of  the  Minimum  and  the  Conclusions  to  be  Drawn 
from  It.  EiLHARD  A.  Mitscheelich  (Landw.  Versuchs.-Siat.,  1911, 
75,  231— 263).— The  law  of  minimum  (Landw.  Jakrh.,  1909,  38,  537) 
is  a  logarithmic  function.  It  requires  new,  exact  vegetation 
experiments  similar  to  Hellriegel's  sand  cultures.  N.  H.  J.  M. 

Chemical  DiflPerentiation  of  Species.  Muriel  Wheldale 
{Bio.-Chem.  J.,  1911,  5,  445 — 456). — This  is  a  preliminary  attempt  to 
co-ordinate  the  organic  compounds  occurring  in  plants  with  a  view 
to  the  chemical  dilferentiation  of  species.  Many  chemical  compounds, 
for  instance,  certain  alkaloids,  are  peculiar  to  certain  species  of  plants. 
Lists  are  given  of  the  principal  groups  of  chemical  compounds  and  of 
the  plants  in  which  they  occur.  W.  D.  H. 

Diffusion  of  Saline  Substances  through  Certain  Vegetable 
Organs.  Gustave  Andkk  (Co?nj9^  renrf.,  1911,  152,  1857-186U). — 
Potatoes  immersed  in  sodium  chloride  containing  formaldehyde  as  a 
preservative  take  up  the  salt  in  considerable  amount,  but  this  is 
slowly  eliminated  by  exosmosis  when  the  tubers  are  placed  in 
distilled  water.  Untreated  potatoes  similarly  lose  about  40%  of  their 
naturally-occurring  sodium  chloride  under  the  same  conditions.  AH 
the  chloride  would  probably  be  lost  after  a  sufficiently  long  immersion 
in  water.  W.  0.  W. 
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Genesis  of  the  Alkaloids  in  Plants.  Giacomo  L.  Ciamician  and 
Giro  Kavenna  (Atti  R.  Accad.  Lincei,  1911,  [v],  20,  i,  614 — 624. 
Gompare  Abstr.,  1908,  ii,  773;  1909,  ii,  604;  1910,  ii,  234).— The 
authors  have  investigated  the  effect  on  the  formation  of  alkaloids  in 
Datura  and  the  tobacco  plant  of  inoculation,  by  the  method 
previously  described,  with  pyridine,  piperidine,  and  pyrrolecarboxylic 
acid,  and,  in  the  case  of  tobacco,  also  with  asparagine,  ammonia,  and 
certain  non-nitrogenous  compounds,  such  as  dextrose  and  phthalic 
acid. 

Pyridine  has  no  specific  influence  in  increasing  the  amount  of 
alkaloid  formed  ;  in  the  tobacco  plant,  ammonia  produces  the  same 
effect  as  pyridine.  When  asparagine  is  employed,  the  greatest  yield 
of  alkaloid  is  obtained.  The  amount  of  nicotine  in  the  tobacco  plant 
is  also  increased  by  making  an  aperture  in  the  outer  skin  similar  to 
that  by  means  of  which  inoculation  is  effected  and  then  closing  it 
with  paraffin  wax.  Dextrose  also  determines  a  considerable  increase 
in  the  formation  of  nicotine.  With  phthalic  acid,  the  increase  is  so 
small  that,  allowing  for  the  effect  of  merely  making  an  aperture,  this 
compound  actually  seems  to  diminish  the  quantity  of  nicotine 
produced. 

The  results  support  the  view  that  the  vegetable  alkaloids  have  their 
origin  in  amino-acids,  and  also  Winterstein  and  Trier's  supposition 
(Die  Alkaloide,  Berlin,  1910),  that  the  bases,  such  as  lysine  and 
ornithine,  formed  from  amino-acids  are  utilised  by  plants  for  the 
synthesis  of  alkaloids.  T.  H.  P. 

The  Chemical  Composition  of  the  Root  of  Aaclepias 
vincetoxlcum.  Georges  Masson  (Chem.  Zentr.,  1911,  i,  1065  ;  from 
Bull.  Sci.  Pharm.,  1911,  18,  85 — 89). — After  extracting  the  fat  and  a 
resin  with  light  petroleum,  a  saponoid  together  with  sugar  can  be 
obtained  from  the  dried  root  by  extraction  with  60%  alcohol.  This  is 
an  acid  which  is  insoluble  in  water,  and  can  be  obtained  from  its  sodium 
salt  by  dialysing  against  acidified  water.  The  free  asclepiac  acid  is  an 
optically  inactive,  amorphous,  yellow  powder,  m.  p.  90 — 91°,  which  on 
hydrolysis  with  0  5%  alcoholic  sulphuric  acid  undergoes  scission  into 
a  reducing  sugar,  or  a  bright  red,  amorphous  powder,  insoluble  in 
water.  S.  B.  S. 

Action  of  Cold,  of  Chloroform  and  Ether  on  Bupatorium 
triplinerve.  Edguard  Heckel  (Compt.  rend.,  1911, 152, 1825—1827. 
Gompare  Pougnet,  Abstr.,  1910,  ii,  993;  this  vol.,  ii,  528).— This 
plant  does  not  contain  a  preformed  odorous  substance,  but  the  odour 
becomes  perceptible  on  drying  the  leaves  or  submitting  them  to  cold 
by  the  evaporation  of  ethyl  chloride.  Exposure  to  the  vapour  of 
chloroform  or  ether  acts  in  the  same  way.  The  odour  resembles  that 
given  by  Melilotis  officinalis  under  the  same  conditions  (Abstr.,  1910, 
ii,  63)  and  is  probably  due  to  the  same  substance.  W.  O.  W. 

Sensitiveness  of  Lupins  towards  Lime.  Behaviour  of 
Some  Other  Plants  Towards  Alkaline  and  Acid  Media. 
Theodore  Pfeiffer  and  E.  Blanck  {Bied.  Zentr.,  1911,  40,  394—401  ; 
from  Mitt,  landw.  Inst.    Univ.  Breslau,  6,   273).— The  results  of  past 
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experiments  with  Lupinus  luteus  showed  that  0'1%  of  calcium  carbonate 
was  without  appreciable  effect,  whilst  the  yield  was  reduced  by  0'S% 
and  still  more  by  0-6%,  The  results  with  calcium  sulphate  were  con- 
flicting, small  amounts  being  more  injurious  than  corresponding 
amounts  of  calcium  carbonate,  whilst  with  the  larger  amounts  the 
results  were  reversed.  Calcium  phosphate  also  proved  to  be  injurious, 
probably  in  part  owing  to  the  amount  of  phosphoric  acid  being 
excessive.  With  calcium  nitrate  the  injury  was  also  greater  than 
with  carbonate. 

The  conclusion  is  drawn  .that  lupins  are  especially  sensitive  towards 
alkali,  and  that  the  injurious  action  of  calcium  salts  is  in  part  due  to 
neutralisation  of  the  root  acids.  The  acidity  of  lupin  roots,  which 
enables  the  plants  to  thrive  in  certain  soils  better  than  many  other 
plants,  cannot  be  checked  without  injury  to  the  plant. 

Potatoes  and  beet  were  not  affected  by  the  amounts  of  alkali  which 
are  injurious  to  lupins.  N.  H.  J.  M. 

Philippine  Firewood.  Alvin  J.  Cox  (Philippine  J.  Sci.,  1911,  6, 
1 — 22). — The  chief  woods  used  in  the  Philippines  as  fuel  are  the 
Rhizophoraceae,  composing  the  thick  mangrove  swamps  of  the  coast. 

Wood  dried  at  103 — 105°  will  absorb  from  the  air  an  amount  of 
moisture  somewhat  less  than  that  which  the  air-dried  wood  will  retain 
of  the  original  moisture  of  the  green  stick ;  the  best  seasoned  wood  re- 
tains 12'5 — 13%  of  moisture,  calculated  on  the  weight  of  the  dry  wood, 
which  is  the  only  constant  basis  on  which  to  compute  the  percentages 
of  moisture  and  ash.  Tables  are  given  of  the  determination  of  the 
calorific  values  of  some  Philippine  woods  and  barks,  of  analyses  of 
wood  ash,  of  the  determination  of  the  specific  gravities  of  some 
Philippine  woods,  and  of  the  approximate  fuel  value  of  North  American 
and  Philippine  firewoods.  The  available  heating  value  of  the  com- 
bustible matter  of  wood,  that  is,  wood  -  (water  +  ash),  is  practically 
constant,  and  is  equal  to  4418  calories.  From  this  number  the  avail- 
able heating  value  of  a  wood,  of  known  moisture  and  ash  content,  is 
given  by  the  expression,  4418  x  (100-%  water  -  %  ash)/100-6x 
%  water.  The  percentage  of  moisture  and  of  ash,  and  the  specific 
gravity  are  the  three  most  important  factors  controlling  the  fuel  value 
of  a  wood.  The  volatile  constituents  of  a  mangrove  ash  are  large,  and 
may  condense  as  clinker  on  the  walls  of  a  furnace,  or  glaze  any  surface 
with  which  they  come  in  contact.  C.  S. 

Fruit  of  Solanum  dulcamara.  Benton  R.  Anderson  {Chem. 
News,  1911,  104,  2—3.  Compare  Wells  and  Reeder,  Abstr.,  1908,  i, 
58). — The  fruits  lost  46"05%  of  their  weight  on  extraction,  first  with 
alcohol  and  then  with  water.  They  contained  (a)  31  "55%  of  sugars  in 
which  Isevulose  was  observed  ;  (&)  9*15%  of  oil  having  D  0*9603  and 
saponification  equivalent  306,  and  yielding  ricinoleic  acid  on  hydrolysis; 
(c)  0-934%  nitrogen  ;  (d)  0"15%  of  alkaloid ;  (e)  ash,  containing  the 
usual  mineral  constituents  found  in  plants.  The  fruits  also  contained 
citric,  tartaric,  and  acetic  acids ;  the  last  probably  as  the  result  of 
fermentation.  T.  A.  H. 
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The  Influence  of  Light  on  the  Composition  of  the  Sugar- 
Beet.  Friedrich  Strohmer,  Hermann  Briem,  and  Ottokar  Fallada 
(Chem.  Zentr.,  1911, i,  1065 — 1067;  iroraOsterr.-ung . Zeitsch.  Zuckerind., 
40,  11 — 28). — Comparative  experiments  on  the  growth  of  plants  from 
the  same  seeds  and  at  the  same  place,  under  as  nearly  comparable 
conditions  as  possible,  were  carried  out,  one  portion  being  grown  in  the 
light,  and  the  other  under  the  shade  of  trees.  With  insufficient  light, 
the  leaves  develop  at  the  expense  of  the  roots,  which  contain  a  smaller 
percentage  of  dried  substance,  this  being  accounted  for  mainly 
(74%)  by  the  diminished  sugar  production.  The  content  in  nitro- 
genous substances  was,  on  the  other  hand,  higher  in  the  roots  of  the 
plants  grown  in  the  shade.  These  contained  a  greater  proportion  of 
non-protein  nitrogenous  substances.  The  difference  in  the  proportion 
of  protein  to  non-protein  nitrogen  was  specially  marked  in  the  leaves. 
The  leaves  of  the  shaded  plants  contained  also  appreciably  larger 
quantities  of  oxalic  acid.  Tables  are  given  showing  the  composition 
of  the  ash.  S.  B.  S. 

Occurrence  of  Starch  in  Sugar-Beet  Roots.  Javoslaw  Peklo 
(Bied.  Zentr.,  1911,40,386 — 387;  from  Osterr.-ung.  Zeitsch.  Zuckerind. 
Landw.,  38,  Pt.  2). — The  condensation  of  soluble  carbohydrates  to 
starch  in  the  cells  of  sugar-beet  is  not  merely  a  chemical  process,  but 
is  connected  with  the  presence  of  leucoplasts  in  the  cells.  Starch 
production  can  be  readily  noticed  in  roots  with  high  percentages  of 
sugar,  N.  H.  J.  M, 

Discrepancy  between  the  Results  Obtained  by  Manuring, 
etc.,  in  Pots  and  in  the  Field.  Lionel  Cohen  {Proc.  Roy.  Soc. 
KS.  Wales,  1909,  43,  117— 122).— Divergences  between  the  results  of 
pot  and  field  experiments  are  probably  mainly  due  to  the  more  variable 
amounts  of  water  present  in  field  experiments,  and  consequently  varying 
concentration  of  soil  solutions. 

It  is  suggested  that  the  wilting  of  plants  observed  by  Sachs  in 
clay  soils  containing  12%  of  water  was  due  to  excessive  concentration 
of  the  dissolved  salts.  Tobacco  plants  in  sandy  soil  remained  turgid, 
when  only  1  "5%  of  water  was  present.  N.  H.  J.  M. 

Absorption  of  Ammonia  from  the  Atmosphere.  Alfred 
D.  Hall  and  Norman  H.  J.  Miller  (J.  Agric.  Sci.,  1911,  4,  56 — 68. 
Compare  Bineau,  Ann.  Chim.  Phys.  1854,  [iii],  42,  428  ;  Miiller,  J.  pr. 
Chem.,  1866,  96,  339  ;  Heinrich,  Abstr.,  1882,  789  ;  Kellner.  Landw. 
Jahrh.,  1886,  15,  701). — Monthly  estimations,  for  two  years,  of  the 
amounts  of  atmospheric  ammonia  absorbed  by  dilute  sulphuric  acid 
in  dishes  26-5  cm.  in  diameter. 

The  highest  results  were  obtained  with  dishes  kept  at  a  height 
of  about  115  cm.  above  the  ground  in  front  of  the  Rothamsted 
laboratory,  near  the  outside  of  the  town,  the  nitrogen  absorbed 
amounting  to  1*48  lb.  per  acre  per  annum.  In  dishes  in  the  same 
situation,  but  only  5  cm.  above  the  ground,  the  amount  absorbed  was 
only  0-85  lb. 

Dishes  placed  in  the  experimental  grass   plots  showed  somewhat 
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higher  results  in  the  upper  dish  (0-78  lb.)  than  in  the  lower  one 
(0'70  lb.).  In  the  experimental  wheat  field  the  absorption  in  the 
upper  dishes  was  114  lb.,  and  in  the  lower  dishes  1"53  lb.  The 
higher  results  obtained  in  the  wheat  field  as  compared  with  the  grass 
plots  is  mainly  due  to  considerable  amounts  of  ammonia  given  off  by 
the  soil  for  some  weeks  following  the  application  of  ammonium  salts 
to  some  of  the  wheat  plots.  In  April,  1909,  the  absorption  in  the 
upper  and  lower  dishes  in  the  wheat  field  was  0*29  and  0*61  lb. 
respectively.  During  the  ten  months  not  affected  by  the  manures, 
the  average  absorption  in  the  wheat  field  was  higher  in  the  upper  than 
in  the  lower  dishes.  N.  H.  J.  M. 

Action  of  Alumina  and  Silicic  Acid  on  the  Utilisation  of 
the  Phosphoric  Acid  in  Soils  by  Plants.  Theodor  Pfeiffer 
and  E.  Blanck  {Bied  Zentr.,  1911,  40,  381 — 383;  from  Mitt,  landw. 
Inst.  Univ.  Breslau,  6,  315). — Pot  experiments  in  which  lupins  were 
grown  in  sand,  manured  with  potassium  phosphate,  alone  and  in 
conjunction  with  alumina  and  gelatinous  silica.  Some  of  the  pots 
were  subjected  to  the  action  of  cold  and  heat  respectively,  and  some 
received  calcium  chloride  in  addition  to  the  other  substances. 

The  results  failed  to  give  indications  of  the  production  of  adsorption 
compounds.  Addition  of  alumina  and  gelatinous  silicic  acid  merely 
gives  rise  to  the  chemical  combination  of  the  phosphoric  acid.  It  is, 
however,  possible  that  under  other  conditions — omission  of  silica  and 
the  employment  of  less  alumina  in  relation  to  the  phosphoric  acid — 
different  indications  might  be  obtained.  N.  H.  J.  M. 

Utilisation  of  Sewage  Waters  in  Agriculture.  Achille 
MuNTZ  and  E.  Laine  {Compt.  rend.,  1911,  152,  1814 — 1818.  Compare 
this  vol.,  ii,  421  ;  Petit,  ibid.,  ii,  649). — The  sewage  of  Paris  does  not 
lose  phosphates  during  the  treatment  by  bacterial  beds,  but  as  a 
fertilising  material  it  is  deficient  in  these  salts,  and,  consequently,  to 
obtain  the  best  results  in  agriculture,  phosphates  must  be  added. 

W.  0.  w. 

Importance  of  Phonolite  as  Potassium  Manure.  Theodor 
Pfeiffer,  E.  Blanck,  and  M.  Flugel  {Bied.  Zentr.,  1911,  40, 
375—380 ;  from  Mitt,  landw.  Inst.  Univ.  Breslau,  6,  233).— The 
results  of  pot  experiments  in  which  oats,  grown  in  sand  and  a 
mixture  of  sand  and  loam,  were  manured  with  phonolite  (potassium 
silicate)  showed  that  the  manure  is  only  utilised  to  a  slight  extent. 
Similar  results  were  obtained  when  calcium  nitrate  and  "  humus 
silicate  "  respectively  were  applied  along  with  the  phonolite. 

N.  H.  J.  M. 

Action  of  Carbon  Dioxide  on  Bordeaux  Mixture.  Conrad 
T.  GiMiNGHAM  {J.  Agric.  Sci.,  1911,  4,  69 — 75.  Compare  Pickering, 
Trans.,  1907,  91,  1988). — The  conclusion  is  drawn  that  the  fungicidal 
action  of  Bordeaux  mixture  cannot  be  due  to  copper  sulphate  liberated 
by  atmospheric  carbon  dioxide,  and  that  only  minute  amounts  of 
copper  carbonate,  if  any  at  all,  are  likely  to  be  dissolved  in  the  rain  or 
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dew  on  the  suvfares  of  the  leaves.  Probably  the  actual  contact 
between  the  fungus  and  the  particles  of  the  insoluble  copper 
compound  is  the  chief  means  by  which  further  growth  is  prevented. 

N.  H.  J.  M. 
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Tests  for  Parity,  and  the  "Washing  of  Precipitates  in 
Relation  to  Adsorption.  K.  Scheringa  {Pharm.  Weekblad,  1911, 
48,  674—675.  Compare  Chem.  Weekblad,  1911,  8,  11).— From  his 
experimental  results  the  author  draws  the  conclusions:  (1)  Tests  for 
purity  are  rendered  more  delicate  by  washing  a  substance  insoluble  in 
water  with  a  salt  solution.  (2)  The  washing  of  precipitates  can  often 
be  accelerated  or  improved  by  employing  a  solution  of  a  volatile 
organic  or  inorganic  substance  instead  of  water.  (3)  The  method  is 
applicable  to  washing  photographs.  (4)  In  cases  of  acute  poisoning, 
the  stomach  should  be  washed  out  with  a  salt  solution.        A.  J.  W. 

Modified  Colorimeter  and  Some  Tests  of  its  Accuracy. 
Edward  D.  Campbell  and  William  B.  Hurley  {J.  Amer.  Chem.  Soc, 
1911,  33,  1112 — 1115). — A  simple  form  of  colorimeter  is  described  in 
which  the  solution  to  be  examined  is  contained  in  one  of  a  pair  of 
cylindrical  tubes,  the  second  containing  the  standard  solution,  the 
level  of  which  can  be  raised  or  lowered  by  means  of  a  glass  plunger 
working  in  an  attached  reservoir.  The  light  passing  upwards  through 
the  tubes  impinges  on  two  mirrors  at  an  angle  of  45°  to  the  vertical. 
One  of  these  mirrors  is  cut  vertically  and  cemented  in  such  a  position 
as  to  reflect  one  half  of  the  circular  field  of  light  coming  through  one 
of  the  tubes.  One  half  of  the  circular  beam  from  the  second  tube  and 
mirror  is  cut  off  by  the  first  mirror,  and  in  this  way  two  juxtaposed 
images,  separated  by  a  vertical  dividing  line,  are  to  be  seen  through 
the  observing  tube.  This  is  lined  with  black  felt,  and  is  provided 
with  a  diaphragm  which  allows  only  the  light  from  the  bottoms  of 
the  two  comparison  tubes  to  reach  the  eye-piece. 

Data  showing  the  eflSciency  of  the  apparatus  are  recorded  for 
titanium  solutions  colloured  yellow  by  the  action  of  hydrogen  peroxide. 

H.  M.  D. 

Determination  of  the  Constants  of  the  Differential  Blood- 
gas  Apparatus.  Joseph  Barcroft  and  H.  L.  Higgins  (J.  Physiol., 
1911,  42,  512 — 518). — Important  data  are  given  for  the  use  of  the 
instrument.  W.  D.  H. 

Estimation  of  Chlorides  in  [Commercial]  Bromides.  H.  Rabe 
{Pharm.  Zeit.,  1911,  56,  505). — One  gram  of  the  bromide  to  be  tested 
is  dissolved  in  100  c.c.  of  water  and  titrated  with  iV710-silver  nitrate. 
The  amount  of  chloride  is  then  found  from  the  equation  y  =  mx  +  b,  in 
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which  X  represents  the  number  of  c.c.  of  silver  used,  whereas  m  and  b 
are  constants.  For  ammonium  bromide,  m  =  20/17  and  6-120;  for 
potassium  bromide,  m  =  2  and  6  -  168  ;  for  sodium  bromide,  m  =  50/37 
and  5 -4850/37.  L.  de  K. 

Phenomenon  of  Occlusion  in  Precipitates  of  Barium  Sulphate, 
and  its  Relation  to  the  Exact  Estimation  of  Sulphates.  John 
Johnston  and  L,  H.  Adams  (J.  Amer.  Chem.  Soc,  1911,  33,  829 — 845). 
— It  has  been  pointed  out  by  Allen  and  Johnston  (Abstr.,  1910,  ii, 
650)  that  in  the  estimation  of  sulphates  by  the  usual  method  an  error 
of  1%  or  even  more  may  be  occasioned  by  the  occlusion  of  foreign 
substances,  especially  alkali  sulphates,  by  the  precipitated  barium 
sulphate. 

It  has  now  been  found  that  the  amount  of  impurity  occluded 
depends  on  the  concentration  of  the  salts  in  the  original  solution  and 
on  the  fineness  of  the  precipitate,  the  litter  factor  being  controlled  by 
the  rate  of  precipitation,  the  solubility  of  the  barium  sulphate  in  the 
supernatant  liquid,  and  the  interval  which  is  allowed  to  elapse 
between  precipitation  and  filtration.  It  is  shown  that  the  occlu-^ion  is 
probably  a  phenomenon  of  absorption  at  the  surface  of  the  grains  of 
the  precipitate. 

The  following  method,  based  on  these  results,  is  recommended  for 
the  exact  estimation  of  sulphates.  To  30  c.c.  of  the  solution,  which 
should  be  of  such  a  concentration  as  to  yield  a  precipitate  weighing 
about  2  grams,  50  c.c.  of  concentrated  hydrochloric  acid  are  added. 
The  mixture  is  heated  until  it  boils,  and  a  10%  solution  of  barium 
chloride  is  added  drop  by  drop  until  precipitation  is  complete ;  the 
latter  operation  should  take  about  four  minutes.  The  whole  is 
evaporated  to  dryness  on  the  water-bath,  and  the  residue  treated 
with  hot  water  ;  the  barium  sulphate  is  collected,  washed  until  free 
from  chlorides,  ignited  carefully  in  such  a  way  as  to  obviate  reduc- 
tion, and  heated  with  the  bunsen  burner  until  of  constant  weight. 
The  correction  to  be  applied  is  determined  by  making  a  solution  of 
alkali  sulphate  of  nearly  the  same  composition  as  the  solution  under 
examination,  and  estimating  the  sulphate  in  it  in  exactly  the  same 
manner.  The  difference  between  the  calculated  amount  of  barium 
sulphate  and  that  actually  found  is  the  correction  required. 

This  method  is  easier  and  more  rapid  than  Allen  and  Johnston's 
(loc.  cit.),  but  is  not  so  generally  applicable.  When,  however,  the 
approximate  composition  of  the  solution  containing  the  sulphate  is 
known,  the  new  method  will  give  results  within  ±  0*05%  of  the  total 
sulphate  present.  E.  G. 

Analysis  of  Nitrous  Oxide.  Warren  R.  Smith  and  E.  D. 
Leman  {J.  Amer.  Chem.  Soc,  1911,  33,  1116 — 1117). — The  composition 
of  the  gas  drawn  off  from  cylinders  containing  liquid  nitrous  oxide 
depends  on  the  rate  at  which  the  gas  is  removed,  the  length  of  time 
elapsing  between  the  withdrawal  of  samples  and  various  other  factors. 
To  avoid  the  uncertainties  which  are  thus  caused  by  the  greater 
volatility  of  the  admixed  nitrogen  and  oxygen,  the  authors  recommend 
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the  expedient  of  inverting  the  cylinder,  and  drawing  a  sample  from 
the  bottom  of  the  liquid.     This  is  shown  to  give  a  fair  sample. 

H.  M.  D. 

Detection  of  Nitrates  with  Diphenylamine.  Hubert  Gabon 
(Ann.  Chim.  anal.,  1911,  16,  211 — 215). — Minute  traces  of  nitrates 
may  be  detected,  •  as  is  well  known,  by  the  diphenylamine  test. 
According  to  the  author  the  reagent  is  best  prepared   by  dissolving 

2  mg.  of  diphenylamine  in  100  c.c.  of  pure  sulphuric  acid;  2^ 
volumes  of  this  are  then  added  to  1  vol.  of  the  nitrate  solution.  The 
ring  test  does  not  seem  to  be  more  delicate.  If,  however,  the  reagent 
is  intended  for  a  colorimetric  estimation,  and  when  the  liquid  under 
examination  also  contains  chlorides,  ic  is  best  prepared  by  dissolving 

3  mg.  of  diphenylamine  in  100  c.c.  of  sulphuric  acid  mixed  with  40  c.c. 
of  water  and  2  or  3  c.c.  of  ^/10-hydrochloric  acid  ;  5  c.c.  of  this  are 
then  added  to  ^  c.c,  of  the  nitrate  solution,  and  the  mixture  is  gently 
heated.  Among  the  substances  which  interfere  with  the  reaction 
may  be  mentioned  methyl  and  ethyl  alcohols,  glycerol,  ethyl  ether, 
acetone,  and  hydrocarbons.  L.  de  K. 

Estimation  of  Nitric  Acid.  Gysbert  Romyn  {Pharm.  Weekblad., 
1911,  48,  753—757;  Zeitsch.  aiud.  Ghem.,  1911,  50,  566—570).— 
One  hundred  grams  of  ammonium  sulphate  and  100  c.c.  of  ammonia 
(D  0'96)  are  dissolved  and  made  up  to  500  c.c.  Five  c.c.  of  this 
reagent  are  placed  in  a  100  c.c.  flask,  which  is  then  filled  with  the 
nitrate  solution  to  be  tested ;  this  should  be  free  from  iron  and  not 
contain  more  than  0*4  gram  of  nitrogen  pentoxide  per  litre.  The 
liquid  is  transferred  to  a  dry  flask,  0  2  gram  of  zinc  dust  mixture  is 
added,  and  after  closing  the  flask  the  contents  are  well  shaken ;  after 
about  five  minutes,  95%  of  the  nitrate  is  converted  into  nitrite.  (The 
zinc  mixture  is  prepared  by  intimately  mixing  zinc  dust,  "  extra  fine," 
with  an  equal  weight  of  kieselguhr.)  After  pouring  through  a  dry 
filter,  50  c.c.  of  the  clear  filtrate  are  placed  in  a  dry  stoppered 
flask,  and  10  c.c  of  iV/10-permanganate  followed  by  5  c.c.  of  dilute 
sulphuric  acid  are  added.  After  waiting  for  half  an  hour,  5  c.c.  of 
10%  potassium  iodide  solution  are  added,  and  the  iodine  liberated  is 
titrated  with  iVyiO-thiosulphate.  L.  de  K. 

Detection  and  Estimation  of  Nitric  and  Nitrous  Acid  in 
Waters.  J.  Tillmanns  and  W.  Sutthoff  {Zeitsch.  anal.  Chem.,  1911, 
50,  473 — 493). — A  lengthy  article  on  the  detection  and  colorimetric 
estimation  of  nitric  and  nitrous  acid,  or  both,  in  waters.  The  follow- 
ing are  the  most  important  points.  For  the  detection  of  nitric  acid 
( +  nitrous  acid),  the  following  reagent  is  used  :  0'085  gram  of 
diphenylamine  is  covered  in  a  500  c.c.  flask  with  190  c.c.  of  dilute 
sulphuric  acid  (1:3),  and  sufficient  strong  acid  is  then  added  to  heat 
the  liquid  and  cause  the  diphenylamine  to  dissolve ;  more  sulphuric 
acid  is  then  added  nearly  up  to  the  mark,  and  when  cold  the  volume  is 
exactly  made  up.  When  testing  a  water,  100  c.c.  are  mixed  with 
2  c.c.  of  brine,  so  as  to  promote  the  reaction,  1  c.c.  of  the  water  is 
taken  with  a  delicate  pipette,  and  4  c.c.  of  the  reagent  are  added.   The 
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blue  coloration  is  observed  and  matched  after  one  hour.  It  gradually 
begins  to  fade  and  discolour  after  that  time. 

For  the  detection  and  colorimetric  estimation  of  nitrous  acid  alone, 
a  slightly  different  reagent  is  used  [0*06  gram  of  diraethylamine. 
325  c.c.  of  dilute  sulphuric  acid  (1  : 3),  sulphuric  acid  up  to  500  c.c.]. 
Five  c.c.  of  the  water,  to  which  no  brine  need  be  added,  are  mixed 
with  5  c.c.  of  the  reagent,  and  the  mixture  is  at  once  cooled.  The  blue 
colour  due  to  nitrous  acid  alone  reaches  its  maximum  in  about 
twenty  minutes,  and  then  soon  fades.  If  it  is  desired  to  make  a 
direct  estimation  of  the  nitric  acid  also,  the  water  may  be  freed  from 
nitrite  by  boiling,  for  instance,  with  a  little  ammonium  chloride. 

L.  DE  K. 

Titration  of  Phosphates.  Wilhelm  Strecker  and  Paul 
ScHiFFER  {Zeitsch.  anal.  Chem.,  1911,  50,  495 — 499). — Aliquot 
portions   of   a  solution  of   sodium  hydrogen  phosphate  were  tested 

(1)  by  evaporation  and  heating  and  weighing  as  sodium  pyrophosphate, 

(2)  by  weighing  as  phosphomolybdic  anhydride  according  to  Woy's 
method,  (3)  by  titration  with  uranyl  acetate,  and  (4)  by  precipitation 
with  standard  silver  nitrate  in  acetic  acid  solution  and  determining  the 
excess  of  silver  by  Volhard's  process,  a  method  proposed  originally  by 
Perrot  in  1881,  but  since  taken  up  by  Holleman  and  others. 

The  results  obtained  by  these  four  methods  were  quite  concordant. 

L.  DE  K. 

Volumetric  Estimation  of  Phosphoric  Acid.  J.  Rosin  {J. 
Amer.  Ghem.  Soc,  1911,  33,  1099— 1104).— The  reaction  between 
silver  nitrate  and  disodium  hydrogen  phosphate  in  aqueous  solution 
corresponds  with  the  equation:  3ISra2HP04  +  6AgN03  =  2Ag3P04  + 
GNaNOg  +  II3PO4.  The  filtered  solution  contains  from  35  to  38%  of 
the  original  phosphoric  acid  ;  this  is  greater  than  the  33*3%  required 
by  the  equation,  but  the  excess  is  probably  due  to  the  solvent  action 
of  the  liberated  phosphoric  acid  on  the  silver  phosphate.  The 
observed  reaction  is  made  the  basis  of  a  volumetric  method  for  the 
estimation  of  phosphoric  acid.  The  phosphoric  acid  solution  is  made 
neutral  to  phenolphthalein  by  addition  of  sodium  hydroxide,  an  excess 
of  G'liT-silver  nitrate  being  then  added,  and  the  mixture  well  shaken. 
Zinc  oxide  is  then  added  little  by  little  until  the  acid  reaction  towards 
litmus  paper  disappears.  The  solution  is  now  made  up  to  a  known 
volume  with  water,  the  precipitate  allowed  to  settle,  and  the  solution 
filtered.  The  excess  of  silver  is  then  determined  in  an  aliquot  portion 
of  the  filtrate  by  Volhard's  method.  The  method  yields  satisfactory 
results  if  the  excess  of  silver  nitrate  added  does  not  fall  below  30%  of 
that  which  is  required  for  precipitation  of  the  phosphoric  acid,  and  if, 
after  addition  of  the  zinc  oxide,  the  mixture  is  not  left  too  long  before 
filtering.  The  method  can  be  used  in  presence  of  sulphates,  nitrates, 
chlorides,  and  calcium,  but  cannot  be  used  for  the  estimation  of  the 
total  phosphoric  acid  in  presence  of  more  than  traces  of  iron  and 
aluminium. 

The  reaction  between  zinc  phosphate  and  silver  nitrate,  on  which 
the   process   depends,  is  also  found  in  the   case  of    other  insoluble 
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phosphates.  In  general,  those  phosphates  which  are  soluble  in  acetic 
acid  are  reacted  on  in  this  way  by  silver  nitrate,  while  those  which 
are  insoluble  in  acetic  acid  are  inactive.  H.  M.  D. 

Estimation  of  Arsenic  and  of  Iron  Salts  in  Mineral  Waters. 
F.  Ageno  and  N.  Guicciakdini  {Gazzetta,  1911,  41,  i,  473 — 478). — For 
the  analysis  of  the  water  of  Roncegno  (compare  Abstr.,  1910,  ii,  222), 
which  contains  arsenites,  arsenates,  ferrous  and  ferric  salts,  and 
organic  matter,  the  following  methods  were  employed. 

Titration  in  acid  solution  with  permanganate  gives  the  amount  of 
the  latter  corresponding  with  the  ferrous  salts,  arsenites,  and  organic 
substances.  Separate  determinations  are  made  of  the  total  iron  and  of 
the  total  arsenic.  The  latter  is  estimated  by  the  method  of  Andrews 
and  Farr  (Abstr.,  1909,  ii,  437),  the  arsenic  being  precipitated  in  the 
metallic  state  by  adding  2 — 5  volumes  of  a  solution  containing  10 
grams  of  crystalline  stannous  chloride  and  40  grams  of  tartaric  acid 
per  litre  of  40%  hydrochloric  acid ;  the  arsenic  is  then  dissolved  in 
excess  of  standard  iodine  solution  containing  sodium  hydrogen 
carbonate:  As  +  51  +  7NaHC03  =  Na2HAs04  +  5NaI  +  7CO2  +  3H2O,  the 
excess  of  iodine  being  determined  by  titration  with  arsenious  anhydride. 
For  the  separate  estimation  of  the  arsenites,  the  iron  salts  are 
eliminated  by  precipitation  with  boiling  sodium  or  potassium  hydroxide 
and  carbonate ;  the  filtered  liquid  is  treated  with  carbon  dioxide  to 
convert  the  hydroxides  into  carbonates,  and  titi'ated  with  iodine 
solution.  The  ferrous  salts  are  estimated  after  elimination  of  the 
sulphuric  acid  under  conditions  which  do  not  admit  of  the  ferrous  salts 
being  oxidised,  thus :  the  sulphuric  acid  is  precipitated  in  solution 
slightly  acidified  with  hydrochloric  acid  in  a  fairly  large  flask  fitted  with 
a  three-holed  stopper,  through  which  pass  the  end  of  the  barium  chloride 
burette  and  a  carbon  dioxide  delivery  tube  dipping  below  the  surface 
of  the  liquid,  the  third  hole  allowing  the  gas  to  escape ;  the  ferric  and 
ferrous  salts  are  then  separated  by  the  method  given  by  Fresenius. 
The  amounts  of  the  separate  constituents  can  then  be  calculated. 

T.  H.  P. 

Sodium  Thiosulphate  as  the  Standard  Substance  in 
Alkalimetry.  Walter  Feld  {Zeitsch.  angew.  Chem.,  1911,  24, 
1161 — 1163). — With  excess  of  mercuric  chloride,  sodium  thiosulphate 
reacts  according  to  the  equation  :  Na2S203  +  2HgCl2  +  H2O  =  Hg2Ci2  + 
NagSO^  +  2HC1  +  S,  2  mols.  of  acid  being  liberated  for  every  molecule 
of  sodium  thiosulphate  (compare  this  vol.,  ii,  289).  Since  sodium 
thiosulphate  can  be  obtained  in  a  very  pure  state  from  Merck,  the 
author  recommends  that  the  above  reaction  should  be  used  to 
standardise  solutions  of  alkali,  the  acid  liberated  being  titrated  by  the 
alkali  to  be  standardised.  For  the  estimation,  a  cold  saturated  solu- 
tion of  mercuric  chloride  and  a  4iV-solution  of  ammonium  chloride 
are  used.  The  thiosulphate  solution  is  added  to  excess  of  the  mercuric 
chloride  solution,  and  when  the  reaction  is  complete,  either  in  the  cold 
or  on  warming,  an  excess  of  ammonium  chloride  solution  is  added,  and 
then  the  acid  titrated  with  alkali,  using  methyl-orange  as  indicator. 
The  ammonium  chloride  is  necessary  to  prevent  yellovv  mercuric  oxide 
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being  precipitated  by  the  action  of  the  alkali  on  the  excess  of  mercuric 
chloride;  it  must  never  be  added  before  the  reaction  between  the 
thiosulphate  and  mercuric  chloride  is  complete,  otherwise  it  hinders 
the  reaction. 

Excess  of  mercuric  chloride  is  necessary,  otherwise  mercuric  sulphide 
is  formed  according  to  the  equation  :  NaaSgOg  +  HgOlg  +  HgO  =  HgS  + 
NagSO^  +  2H01,  and  masks  the  colour  change  of  the  indicator. 

The  author  finds  that  Merck's  sodium  thiosulphate  (solid)  keeps 
well,  at  least  for  a  year,  in  a  corked  bottle.  T.  S.  P. 

Rapid  Estimation  of  Silver  and  Cadmium  by  means  of  the 
Gauze  Cathode  and  Stationary  Anode.  Raymond  C.  Bknner  and 
William  H.  Ross  (/.  Amer.  Ghem.  Soc,  1911,  33,  1106—1112).— 
Experiments  have  been  made  to  determine  the  best  conditions  for  the 
electro-deposition  of  silver  and  cadmium.  In  both  cases  the  best 
results  are  obtained  with  cyanide  solutions  to  which  alkali  hydroxide 
has  been  added. 

The  deposition  of  silver,  in  quantities  from  0'15  to  0'3  gram,  can  be 
carried  out  with  currents  up  to  5  amperes,  and  the  strength  of  the 
current  appears  to  have  little  influence  on  the  character  of  the  deposit. 
The  rate  of  deposition  diminishes  as  the  concentration  of  the  potassium 
cyanide  is  increased,  but  the  amount  of  silver  which  can  be  deposited 
in  an  adherent  form  may  be  correspondingly  increased.  For  quantities 
of  silver  weighing  less  than  0*3  gram,  the  most  satisfactory  results 
were  obtained  when  about  8  grams  of  potassium  cyanide  were  added 
to  60  c.c.  of  solution. 

The  concentration  of  cyanide  has  much  less  effect  on  the  character 
of  the  deposit  in  the  case  of  cadmium.  When  deposited  from  solutions 
containing  no  hydroxide,  the  solution  became  coloured,  and  slightly 
higher  results  were  obtained.  This  effect  is  not  observed,  however, 
when  potassium  hydroxide  is  added  to  the  solutions.  The  addition  of 
2  grams  of  potassium  hydroxide  and  6  grams  of  potassium  cyanide  to 
75  c.c.  of  solution  is  recommended.  H.  M.  D. 

Method  for  the  Separation  of  the  Metals  of  the  Ammonium 
Carbonate  Group  (Calcium,  Barium,  and  Strontium),  Erich 
BiRNBKAUEE  {Chem.  Zeit.,  1911,  35,  755), — The  precipitate  of  mixed 
carbonates  is  dissolved  in  dilute  nitric  acid,  and  the  solution  evaporated 
to  dryness  on  the  water-bath.  Calcium  nitrate,  if  present,  is  extracted 
from  the  residue  by  repeated  treatment  with  a  1 :  1  mixture  of  alcohol 
and  ether  ;  the  solution  so  obtained  is  evaporated  to  dryness,  the 
calcium  nitrate  dissolved  in  water,  and  the  calcium  precipitated  as 
oxalate. 

The  residue  of  barium  and  strontium  nitrates  is  dissolved  in  a  small 
quantity  of  hot  water,  acetic  acid  and  ammonium  acetate  or  ammonia 
added  to  the  solution,  which  should  smell  of  acetic  acid,  and  the  barium 
precipitated  as  chromate  by  the  addition  of  ammonium  dichromate 
and  boiling.  Strontium  is  precipitated  as  sulphate  from  the  filtrate 
by  the  addition  of  1  :  2  ammonium  sulphate  solution,  T.  S.  P. 

The  Volumetric  Estimation  of  Lead  Peroxide.  Julius  F. 
Sacher  {Ghem.  Zeit,,  1911,  35,  731). — The  author  has  observed  that 
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lead  peroxide  is  somewhat  soluble  in  nitric  acid,  and  this  causes  errors 
in  the  estimation  of  the  lead  peroxide-content  according  to  Lux's 
method  (Abstr.,  1880,  585).  The  error  is  avoided  if  the  oxalic  acid  is 
added  before  the  treatment  with  nitric  acid.  Before  the  titration 
with  permanganate,  the  lead  may  be  precipitated  as  sulphate  with 
sulphuric  acid  ;  it  is  not  necessary  to  filter  off  the  lead  sulphate  before 
titrating. 

Forestier's  method  [Zeitsch.  angew.  Chem.,  1898,  11,  176)  is 
inaccurate.  T.  S.  P. 

Galvanic  Estimation  of  Copper  in  Preserves.  K.  Lakus 
(Zeitsch.  JVahr.  Genussm.,  191 1, 21, 662 — 664). — Around  an  amalgamated 
zinc  rod,  4  to  5  cm.  in  length,  is  twisted  in  two  or  three  windings  a 
copper  wire.  The  solution  to  be  tested  (obtained  by  treating  the  ash 
with  sulphuric  acid)  is  placed  into  a  perfectly  clean  and  polished 
platinum  dish.  The  about  5  cm.  long  end  of  the  wire  is  laid  over  the 
edge  of  the  dish  in  such  a  manner  that  the  rod  dips,  in  the  middle  of 
the  dish,  about  1  cm.  deep  into  the  liquid.  As  in  this  way  the  zinc 
does  not  come  into  direct  contact  with  the  platinum,  and  owing  to  the 
amalgamation,  no  hydrogen  is  evolved,  and  the  copper  forms  a  firmly- 
adhering  deposit  of  a  normal  colour.  L.  de  K. 

Analysis  of  Materials  Containing  Copper,  Nickel,  and 
Cobalt.  Harald  Pjsdehson  {Meiallurgie,  1911,  8,  335). — The  finely- 
powdered  material  is  attacked  by  fuming  nitric  acid,  and  is  then  twice 
evaporated  with  sulphuric  acid.  The  iron  is  twice  precipitated  from 
the  solution  by  ammonia,  and  after  acidifying  the  filtrate  with 
sulphuric  acid,  the  copper  is  estimated  electrolytically.  Only  traces  of 
nickel  and  cobalt  are  deposited  on  the  cathode.  The  solution  is  then 
rendered  ammoniacal,  and  nickel  and  cobalt  are  deposited  electro- 
lytically. The  deposit  is  dissolved  in  hot  concentrated  nitric  acid, 
evaporated  with  addition  of  hydrochloric  acid  to  remove  nitric  acid, 
diluted,  and  mixed  with  a  1%  alcoholic  solution  of  dimethylglyoxime, 
a  small  excess  of  ammonia  being  then  added.  The  nickel  precipitate 
is  collected  on  a  Gooch  filter,  washed  with  hot  water,  and  dried  at 
110—120°.  C.  H.  D. 

Qualitative  Detection  of  Mercury  by  Klein's  Method. 
William  C.  Moore  (/.  Amer.  Chem.  Soc,  1911,  33,  1117—1119).— 
The  use  of  a  solution  containing  potassium  iodide,  sodium  hydroxide, 
and  ammonia  is  recommended  for  the  detection  of  mercury.  By  a 
comparison  test  with  a  standard  solution  of  mercury,  it  is  possible  to 
estimate  roughly  the  quantity  of  mercury  present  in  a  given  solution. 

H.  M.  D. 

Detection  of  Mercury  in  Urine.  Ernst  Salkowski  (Zeitsch. 
physiol.  Chem.,  1911,  72,  387—401.  Compare  Hofmeister,  Arch, 
exp.  Path.  Pharm.,  1884,  25,  225;  Siebert,  Abstr.,  1910,  ii,  656). 
— The  urine  is  made  distinctly  acid  by  the  addition  of  hydrochloric 
acW,  and  is  evaporated  first  over  the  free  flame  and  finally  on 
the  water-bath  until  salt  begins  to  separate.     The  addition  of  2  c.c.  of 
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25%  hydrochloric  acid  to  each  500  c.c.  of  urine  is  usually  sufficient. 
The  mixture  is  then  oxidised  with  hydrochloric  and  chloric  acids  and 
evaporated,  and  the  residue  extracted  with  alcohol.  The  alcoholic 
extract  is  evaporated,  again  oxidised,  evaporated,  and  extracted  with 
40  c.c.  of  absolute  alcohol ;  60  c.c.  of  ether  are  added  to  precipitate 
most  of  the  salts  and  the  whole  filtered.  The  alcoholic  ethereal 
solution  is  evaporated,  and  the  residue  extracted  by  10  c.c.  of  water  by 
strongly  shaking.  After  filtration  through  a  stout  filter-paper, 
five  drops  of  a  solution  of  stannous  chloride  and  hydrochloric  acid  are 
added.  If  a  turbidity  or  precipitate  is  formed,  more  hydrochloric 
acid  is  added.  If  the  reaction  is  negative,  the  first  alcoholic  residue 
can  be  extracted  with  aqueous  hydrochloric  acid,  filtered,  evaporated, 
oxidised,  and  the  same  test  again  applied.  J.  J.  S. 

Colorimetric  Estimation  of  Mercury  in  Urine.  Alfred 
Heinzelmann  {Chem.  Zeit.,  1911,  35,  721 — 722). — The  method  given 
by  Schumacher  and  Jung  (Abstr.,  1903,  ii,  44)  for  the  estimation 
of  mercury  in  urine  is  unsatisfactory.  Errors  are  caused  by  the 
chlorine  liberated  when  potassium  chlorate  is  added  to  accelerate  the 
solution  of  the  zinc  amalgam,  and  by  the  precipitating  effect  of 
the  hydrochloric  acid  present  on  the  colloidal  mercuric  sulphide.  The 
following  method  is  recommended  by  the  author  :  500  c.c.  of  urine 
are  heated  in  a  litre  flask  with  5  grams  of  potassium  chlorate  and 
50  c.c.  of  hydrochloric  acid  (D  =  1'12).  When  the  mixture  has  become 
limpid  and  light  yellow  in  colour,  it  is  cooled  to  70°,  10  grams  of  pure 
rasped  zinc  added,  and  left  overnight.  The  urine  is  then  poured  off  from 
the  zinc,  which  is  washed  several  times  with  water  and  then  dissolved 
in  50  c.c.  of  hydrochloric  acid  (D  =  1'18).  Twenty  grams  of  potassium 
acetate  are  added,  the  solution  transferred  to  a  Hehner  cylinder  and 
made  up  to  90  c.c.  with  water,  and  then  to  100  c.c.  with  hydrogen 
sulphide  water.  The  colour  is  then  compared  with  that  of  a  standard 
prepared  at  the  same  time  from  mercuric  chloride.  The  comparison  of 
colour  should  be  made  after  about  five  minutes  ;  the  solutions  obtained 
after  the  addition  of  the  hydrogen  sulphide  water  are  stable  only  for 
about  twenty  minutes.  T.  S.  P. 

Analysis  of  Aluminium  and  its  Alloys.  Georg  Kleist  {Chem. 
Zeit.,  1911,  73,  668— 669).— The  silicon  in  "pure"  aluminium  is 
determined  as  by  Smith  {Chem.  Zeit.  Repert,  1911,  45, 188),  but  without 
special  addition  of  sulphuric  acid.  For  iron,  2 — 5  grams  are  heated 
in  an  Erlenmeyer  flask  with  100  c.c.  of  dilute  sodium  hydroxide  until 
dissolved.  The  solution  is  strongly  acidified  with  sulphuric  acid, 
filtered,  diluted  to  about  600  c.c,  and  titrated  with  permanganate.  For 
copper  and  tin,  the  filtrate  from  the  estimation  of  silicon  "is  saturated 
with  hydrogen  sulphide,  filtered,  and  the  precipitate  washed  with 
cold  water,  ignited,  and  weighed  as  cupric  and  stannic  oxides.  If  tin 
is  present,  as  shown  by  insolubility  in  nitric  acid,  it  is  estimated 
as  described  later.  The  filtrate  is  concentrated  to  about  100  c.c,  the  iron 
thrown  out  with  sodium  hydroxide,  then  boiled,  and  filtered.  Traces  of 
zinc  are  precipitated  from  the  filtrate  by  hydrogen  sulphide,  collect^, 
ignited,  and  weighed  as  zinc  oxide.  In  the  case  of  alloys,  the  silicon  and 
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iron  are  determined  in  like  manner,  and  the  copper  and  tin 
in  the  filtrate  are  precipitated  together  as  before.  The  tin 
is  separately  found  by  heating  1 — 2  grams  of  the  alloy  in  an 
Erlenmeyer  flask,  provided  with  a  bored  rubber  cork,  with  150  c.c. 
of  hydrochloric  acid  (D  1'19)  until  dissolved.  The  boiling  liquid  is 
titrated  with  ferric  chloride  solution,  which  has  stood  over  pure  tin, 
the  end  being  marked  by  a  yellow  tinge.  Otherwise,  the  weighed 
precipitate  of  cupric  and  stannic  oxides  may  be  dissolved  in  nitric 
acid,  filtered,  and  the  copper  found  by  electrolysis  or  titration  with 
potassium  cyanide  may  be  resorted  to.  The  filtrate  from  the  copper 
and  tin  is  concentrated  to  100  c.c,  ammonia  added,  and  just  enough 
sulphuric  acid  to  redissolve  the  alumina.  After  dilution  to  400 — 500 
c.c,  hydrogen  sulphide  is  passed  in  to  saturation,  and  the  zinc  sulphide 
collected  and  washed  with  very  dilute  sulphuric  acid  containing  some 
ammonium  sulphate  and  hydrogen  sulphide.  The  precipitate  is 
dissolved  from  the  filter  with  hot  dilute  hydrochloric  acid,  made 
slightly  ammoniacal,  boiled,  and  filtered.  The  filtrate  is  very  slightly 
acidified  with  sulphuric  acid,  and  the  zinc  re-precipitated  by  hydrogen 
sulphide.  J.  D.  K. 

Separation  of  Aluminium  and  Glucinum.     M.  Wunder  and 

(Mile.)  Nina  Chbladze  {Ann.  Chim.anal.,  1911,  16,  205— 209).— The 
separation  of  glucinum  from  aluminium  by  taking  advantage  of  the 
solubility  of  glucinum  hydroxide  in  concentrated  ammonium  carbonate 
gives  utterly  untrustworthy  results.  The  separation  by  means  of 
potassium  or  sodium  hydroxide  which  dissolves  both  hydroxides,  but 
deposits  the  glucinum  hydroxide  only  when  the  solution  is  suflficiently 
diluted  and  boiled  for  an  hour  (taking  care  to  replace  the  water 
evaporated),  seems,  however,  quite  satisfactory.  The  aluminium  is 
then  recovered  from  the  filtrate  by  acidifying  with  hydrochloric  acid 
and  reprecipitating  with  ammonia.  L.  de  K. 

Estimation  of  Chromium  in  Chrome  Iron  Ore.  Otto 
Nydegger  {Zeitsch.  migew.  Chem.,  1911,  24,  1163 — 1164). — 0-5  Oram 
of  the  powdered  ore  (not  necessarily  finely  powdered)  is  heated  with 
5  grams  of  borax  fusion  mixture  (made  by  fusing  two  parts  of 
anhydrous  sodium  carbonate  with  one  part  of  borax  glass)  in  a 
platinum  crucible  over  a  good  bunsen  fiame  for  one  to  two  hours,  or 
until  all  the  ore  hds  been  taken  up.  The  fused  mass  is  dissolved  from 
the  cooled  crucible  with  300 — 400  c.c.  of  water  containing  4  c.c.  of 
concentrated  sulphuric  acid,  and  any  chromium  remaining  unoxidised 
is  transformed  into  chromate  by  the  addition  of  0'2  gram  of  potassium 
persulphate,  which  at  the  same  time  precipitates  any  manganese 
present  as  .peroxide.  The  excess  of  persulphate  is  destroyed  by 
boiling  for  thirty  to  forty  minutes,  the  solution  filtered  from  the 
manganese  peroxide,  and  the  filtrate  titrated  with  standard  ferrous 
ammonium  sulphate  solution,  using  potassium  ferricyanide  as  indicator. 

T.  S.  P. 

A  Eeaction  for  Uranium  Salts.  J.  A.  Siemssen  [Chem.  Zeit., 
1911,  35,  742). — A  weighed  quantity  of  the  uranium  salt  is  dissolved 
in  water  and  a  10%  solution  of  ethylenediamine  added  drop  by  drop 
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until  a  precipitate  no  longer  forms  (compare  this  vol.,  ii,  230).  The 
precipitate,  which  is  insoluble  in  water  and  the  usual  organic  solvents, 
is  washed  with  water,  collected,  dried,  and  ignited  to  the  oxide,  UgOg. 
The  results  are  quantitative. 

A  solution  of  ethyleuediamine  more  dilute  than  10%  should  not  be 
used,  otherwise  a  gelatinous  precipitate  is  formed.  The  precipitate  is 
insoluble  in  excess  of  the  precipitant  (loc.  cit.),  but  soluble  in  excess 
of  the  uranium  salt.  T.  S.  P. 

Behaviour  of  Zirconium  Oxide  Towards  Hydrofluoric  Acid. 
Edgar  Wedekind  {Ber.,  1911,  44,  1753 — 1755.  Compare  Weiss  and 
Neumann,  Abstr.,  1910,  ii,  217). — "When  zirconium  silicides,  or 
zirconium  metal  containing  silicon,  or  mixtures  of  the  oxides  of 
zirconium  and  silicon,  are  treated  with  a  mixture  of  sulphuric  and 
hydrofluoric  acids  to  remove  the  silicon,  some  of  the  zirconium  is  often 
volatilised.  This  can  be  prevented  by  the  addition  of  suificient 
sulphuric  acid,  the  zirconium  material  being  treated  with  a  mixture 
of  twenty  times  its  amount  of  concentrated  sulphuric  acid  with  forty- 
five  times  its  amount  of  hydrofluoric  acid ;  the  zirconium  is  weighed 
as  oxide,  ZrOg,  formed  from  the  sulphate  by  ignition. 

Attempts  to  determine  the  combined  silica  in  zirconium  silicate 
(hyacinth)  by  the  above  method  were  unsuccessful,  T.  S.  P. 

Quantitative  Chemical  Analysis  of  Mixtures  by  means  of 
Differences  in  Density.  Michael  A.  Rakusin  {Ber.,  1911,  44, 
1676). — The  author  points  ou&  that  the  centrifugal  method  used  by 
Friedenthal  (this  vol.,  ii,  555),  even  with  3000  revolutions  per 
minute,  causes  considerable  alterations  in  the  optical  and  other 
properties  of  the  earth-oils  investigated.  In  one  case  the  density 
diminished  by  0*002 — 0"003,  whilst  the  carbonisation  constant  rose 
about  30%.  T.  S.  P. 

Estimation  of  Camphor  in  Smokeless  Powders.  Marqueyrol 
(Ann.  Chim.  anal.,  1911,  16,  209 — 210). — Ten  grams  of  the  powder 
are  extracted  with  ether  in  a  Soxhlet  tube  for  ten  hours.  The  ether 
is  poured  into  a  beaker  of  65 — 70  mm.  in  diameter  and  35 — 40  mm.  ' 
in  height,  which  is  then  placed  in  a  desiccator  over  sulphuric  acid,  and 
when  the  volume  of  the  ether  is  reduced  to  a  few  c.c,  the  beaker  is 
covered  with  a  glass  disk  and  rapidly  weighed.  The  beaker  is 
replaced  in  the  desiccator,  and  the  weighings  are  repeated,  say,  every  ten 
minutes.  Finally  the  camphor  is  expelled  by  heating  at  30 — 35°  and  ' 
another  weighing  is  taken.  L,  de  K,       ! 

i 

Estimation  of  Glycerol  in  Pats  and  Soaps.  Adolf  Beythien,  I 
H.  Hempel,  p.  Simmich,  W.  Schwerdt  and  C.  Wiesemann 
(Zeitsch.  Nahr.  Genussm.,  1911,  21,  673 — 675). — In  the  absence  of 
soluble  fatty  acids  (butyric,  for  instance),  the  original  process  of 
Benedikt  and  Zsigmondy  (oxidation  with  alkaline  permanganate  and 
estimation  of  the  oxalic  acid  formed)  gives  very  satisfactory  results. 

In  the  presence  of  compounds  acted  on  by  permanganate,  the  acetin  \ 
process  should  be  employed.     The  dichromate  process  much  used  in 
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soap   works    also   gives   good    results  provided  the    leys    have    beeu 
properly  defecated  with  basic  lead  acetate.  L.  de  K. 

Determination  of  the  Rotatory  Po-wer  of  Some  Organic 
Substances  in  Presence  of  Lead  Reagents ;  Inconvenience 
of  Distilled  Water  Containing  Carbon  Dioxide.  Henri  Pellet 
{Ann.  Chim.  anal,  1911,  16,  215— 218).— Contrary  to  Sellier's 
statement  that  a  solution  of  glutamine  yields  a  gradually  increasing 
precipitate  with  basic  lead  acetate,  the  author  states  that  with  pure 
glutamine  no  precipitate  is  obtained  provided  the  water  is  absolutely 
free  from  carbon  dioxide.  No  trouble  is  experienced  in  the 
polarisation. 

Glutamic  acid,  asparagine,  aspartic  acid,  raffinose,  invert  sugar, 
dextrose,  and  Isevulose  are  also  unaffected  by  basic  lead  acetate. 

L.  DE  K. 

Estimation  of  Gum  in  Syrups.  Xavier  Rocques  and  G. 
Sellier  {Ann.  Chim.  anal.,  1911,  16,  218 — 220). — A  process  recently 
published  by  Chauvin  {Mon.  Sci.,  1911,  May),  but  which  has  been 
already  employed  by  one  of  the  authors  for  some  years. 

Twenty-five  grams  of  the  syrup  are  mixed  with  80  c.c.  of  alcohol 
(90°  French),  slowly  at  first,  2  c.c.  of  a  saturated  alcoholic  solution  of 
lead  acetate  are  added,  and  the  precipitate  is  allowed  to  settle  for 
twenty  minutes.  It  is  then  collected  on  a  tared  filter,  and  washed 
with  alcohol  (75°).  After  drying,  the  precipitate  is  weighed,  and, 
after  allowing  for  the  lead  oxide  it  contains  (calcination  with  nitric 
acid),  the  result  equals  pure  gum,  which  multiplied  by  1*18  represents 
ordinary  gum  arabic. 

If  it  is  desired  to  know  the  weight  of  gum  per  litre  of  syrup, 
20  c.c.  are  diluted  with  10  c.c.  of  water,  2  c.c.  of  alcoholic  lead 
acetate  are  added,  and  then  90  c.c.  of  alcohol  (95°).  The  precipitate 
is  then  treated  as  before.  L.  de  K. 

Estimation  of  Salicylic  Acid  in  Fruit  Juices.  P.  Viebhout 
{Zeitsch.  Nahr.  Genussm.,  1911,  21,  664— 666).— Fifty  c.c.  of  the 
juice  are  placed  in  a  spacious  separating  funnel,  15  drops  of  sulphuric 
acid  are  added,  and  the  mixture  shaken  with  50  c.c.  of  light  petroleum, 
b.  p.  40—60°. 

In  order  to  destroy  the  thick  emulsion,  25  c.c.  of  96%  alcohol  are 
added,  and  the  whole  again  shaken.  After  siphoning  off  the  super- 
natant liquid  into  a  measure,  the  remainder  is  again  shaken  with 
50  c.c.  of  light  petroleum,  and  then  with  25  c.c.  of  alcohol.  The 
whole  of  the  contents  of  the  funnel  are  now  poured  into  the  measure, 
and  the  liquid  is  made  up  to  200  c.c.  by  adding  a  mixture  of  5  vols, 
of  light  petroleum  and  2|  vols,  of  alcohol.  The  whole  is  shaken  for 
a  moment,  and  50  c.c.  of  the  supernatant  liquid  (12*5  c.c.  of  the 
sample)  are  pipetted  off  into  a  small  flask  containing  a  few  grams  of 
dry  sodium  sulphate,  and,  after  closing  the  flask,  the  whole  is  allowed 
to  remain  for  two  hours.  The  solution  is  then  filtered  through  a  dry 
filter  into  an  Erlenmeyer  flask  containing  50  c.c,  of  iV710-sodium 
hydroxide,  the  sodium  sulphate  is  washed  with  a  few  more  c.c.  of  the 
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alcohol-petroleum  mixture,  and  the  light  petroleum  is  distilled  off. 
The  excess  of  alkali  is  then  titrated  with  iV710-acid,  and  the 
percentage  of  salicylic  acid  found  by  an  easy  calculation.     L.  de  K. 

lodometric  Estimation  of  Uric  Acid  in  Urine.  Dioscoride 
ViTALi  {Boll.  Chim.  Farm.,  1911,  50,  365— 366).— The  author  has 
already  described  (Abstr.,  1899,  i,  117)  the  reaction  which  Pizzorno 
(this  vol.,  ii,  667)  proposes  to  apply  for  the  above  purpose,  but  he 
did  not  propose  it  as  a  method  of  estimation,  because  there  may  well 
be  other  substances  in  urine  which  will  consume  iodine.         R.  V.  S. 

Estimation  of  Formaldehyde  by  the  Ammonia  Process. 
Adolf  Beythien,  H.  Hempel,  P.  Simmich,  W.  Schwerdt,  and  C. 
"WiESEMANN  {Zeitsch.  Nahr.  Genussm.,  1911,  21,  671 — 673). — Smith's 
modification  of  the  ammonia  process  is  recommended  (2  grams  of 
ammonium  chloride  are  dissolved  in  25  c.c.  of  water,  2*5  c.c.  of  the 
formalin  are  added,  and  then  25  c.c.  of  i\^-sodium  hydroxide.  After 
remaining  for  half  an  hour  in  a  closed  flask,  the  excess  of  ammonia  is 
titrated  with  iV^-acid,  using  rosolic  acid  as  indicator. 

Other  indicators,  such  as  cochineal  and  methyl-orange,  are  less 
suitable,  and  litmus,  phenolphthalein,  and  Congo-red  must  be  rejected 
altogether.  L.  de  K. 

Assay  of  Paraldehyde.  R.  Richter  [Pharm.  Zeit.,  1910,  56, 
536 — 538). — The  author  states  that  as  the  "D.A.-B.V."  seems  to  insist 
on  the  presence  of  4%  of  aldehyde  in  the  drug  paraldehyde,  the  density 
of  the  sample  at  15°  may  be  as  low  as  0-993,  instead  of  0-998 — 1-000. 
About  one-half  may  pass  over  on  distillation  before  the  temperature 
of  123°  is  reached.  When  observing  the  solidifying  point,  it  must  be 
remembered  that  besides  aldehyde,  metaldehyde  is  also  formed,  which 
elevates  the  solidifying  point.  The  amount  of  metaldehyde  is  found 
with  fair  accuracy  by  evaporating  10  grams  of  the  sample  at  50°  and 
weighing  the  residue. 

In  the  author's  opinion  the  presence  of  aldehyde  in^the  drug  renders 
it  less  suitable  for  medicinal  purposes,  and  an  article  as  follows  should 
be  prescribed:  Di5  =  0-998—1-000,  b.  p.  124-7—125-2°,  solidifying 
point  10 — 12°;  metaldehyde  to  be  estimated  as  directed.  Aldehyde 
may  be  tested  for  by  the  colour  given  on  warming  at  50 — 60°  with 
an  equal  volume  of  5%  potassium  hydroxide.  L.  de  K, 

Estimation  of  Acetone  in  Animal  Liquids.  H.  Scott- Wilson 
(/.  Physiol.,  1911,  42,  444 — 470). — A  new  method  based  on  that  of 
Marsh  and  Struther's  mercuric  cyanide  process  (Trans.,  1905,  87,  1878) 
is  described.  Urine  contains  some  substance  which,  after  exposure  to 
alkali,  yields  on  distillation  with  acid  an  additional  amount  of  acetone. 
The  average  daily  excretion  of  free  and  combined  acetone  in  human  urine 
is  2 — 4  mg.     The  amount  runs  parallel  to  the  nitrogen.     W.  D.  H. 

Detection  and  Estimation  of  Cyanamide  in  the  Presence  of 
other  Fertilisers.  L.  Yuaflart  {Ann.  Falsi/.,  1911,  4,  321—324). 
— Cyanamide  may  be  recognised,  even  in  the  presence  of  other  manures, 
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by  its  peculiar  odour,  due  to  the  action  of  moisture  on  traces  of  calcium 
carbide.  When  moistened  with  sulphuric  acid,  a  heavy  fine  powder  is 
left,  whilst  organic  manures  (blood,  for  instance)  leave  a  swollen, 
brown  mass.  Contrary  to  expectation,  cyanamide  yields  all  its 
nitrogen  as  ammonia  by  soda-lime  combustion.  The  assay  of 
commercial  samples  is  as  follows: 

One  gram  of  the  sample  is  shaken  in  a  closed  vessel  with  250  c.c. 
of  water  for  a  few  hours.  Of  the  filtrate,  100  c.c.  are  mixed 
with  20  c.c.  of  5%  silver  nitrate  solution  and  then  20  c.c.  of  ammonia. 
The  precipitate  is  washed  with  cold  water,  and  then  re-dissolved  in 
dilute  nitric  acid  (I  :  2).  The  silver  is  then  estimated  by  the  thio- 
cyanate  method:  108  parts  of  silver  =  14  parts  of  nitrogen.  On  an 
average,  87'3%  of  the  total  nitrogen  exists  as  cyanamide.  Dicyano- 
diamide,  which  is  present  in  old  samples,  may  be  estimated  jointly  with 
cyanamide  by  mixing  100  c.c.  of  the  solution  (this  time  of  double 
strength)  with  silver  solution,  but  adding,  instead  of  ammonia,  20  c.c. 
of  10%  potassium  hydroxide.  A.fter  washing  the  precipitate  the 
nitrogen  is  determined  by  the  Kjeldhal  process.  L.  de  K. 

Analysis  of  Calcium  Cyanamide.  Albert  Stutzer  {Chem,  Zeit.t 
1911,  35,  694). — It  is  pointed  out  that  the  unsatisfactory  results 
obtained  by  Monnier  (this  vol.,  ii,  668)  in  the  estimation  of  calcium 
cyanamide  by  precipitation  as  the  silver  salt  and  determination  of  the 
silver  in  the  precipitate  by  means  of  ammonium  thiocyanate,  confirm 
the  experiments  of  the  author  and  Soil  (Abstr.,  1910,  ii,  1009)  and  of 
Caro  (this  vol.,  i,  118),  who,  at  the  same  time,  give  an  satisfactory 
method  of  analysis.  Also,  in  contradistinction  to  Monnier,  the  author 
finds  that  the  Kjeldahl  method  for  the  determination  of  the  total 
nitrogen  is  quite  satisfactory ;  furthermore,  he  does  not  agree  with 
Monnier's  results  as  to  the  amount  of  nitrogen  present  which  has  for 
its  source  the  coal  used  in  the  manufacture  of  the  calcium  carbide. 

T.  S.  P. 

A  Delicate  Test  for  Acetanilide.  G.  N.  Watson  {ATuer.  J. 
Pharm.,  1911,  83,  269 — 270). — By  heating  a  mixture  of  acetanilide 
and  boric  acid  over  the  bare  flame  until  the  boric  acid  melts,  a  yellow 
residue  is  obtained,  having  a  peculiar  fragrant  odour  resembling  swee^ 
clover  or  arbutus.  The  yellow  colour  is,  however,  also  given  b} 
phenacetin.  Antipyrin  gives  a  pink  colour  and  an  odour  of 
naphthalene.  Phenacetin  gives  an  odour  characteristic  of  itself,  but 
very  faint.  With  mixtures  of  the  three,  the  fragrant  odour  produced 
by  the  acetanilide  is  suflBcient  to  give  the  characteristic  odour,  which 
is  intensified  by  moistening  the  residue  with  water. 

Reversely,  acetanilide  may,'  perhaps,  be  used  as  a  test  for  boric 
acid.  L.  DE  K. 

Reactions  of  Pyramidone.  A.  Moulin  (Ann.  Chim.  anal.,  1911, 
16,  220 — 221) — If  pyramidone  in  powder  is  treated  with  a  drop  of 
nitric  acid,  decomposition  takes  place  with  evolution  of  nitrous  fumes, 
and  the  spot  first  turns  yellow  with  a  bluish-black  zone,  but-gradually 
becomes  a  pale  blue. 
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Solutions  of  pyramidone  are  not  coloured  blue  by  nitric  acid  unless 
nitrous  vapours  are  present.  Nitrates  which  are  easily  decomposable, 
such  as  mercury  or  silver  nitrate,  also  cause  the  coloration  to  appear. 

L.  DE  K. 

Alkaloid  Reactions.  Arecoline.  C.  Eeiciiard  {Pharm.  Zentr.-h.t 
1911,  52,  711 — 716). — A  large  number  of  colour  reactions  given  by 
arecoline  with  reagents  are  described.  The  following  are  the  most 
characteristic.  On  adding  arecoline  hydrobromide  to  cold  sulphuric 
acid,  a  colourless  solution  with  a  few  minute  crystals  is  formed.  On 
warming,  a  cloudiness  appears  near  the  crystals,  then  spreads  through 
the  liquid,  and  finally  disappears.  Nitric  acid  behaves  similarly. 
With  potassium  dichromate  and  a  drop  of  water,  a  green  tint  is 
produced  as  the  mixture  dries,  and  becomes  more  pronounced  on 
adding  hydrochloric  acid,  but  is  never  very  intense.  Ammonium 
molybdate  behaves  similarly,  giving  a  pale  blue  coloration.  With 
potassium  ferrocyanide,  the  alkaloid  gives  after  some  hours  a  bluish 
coloration  charging  slowly  to  green,  and  with  potassium  ferricyanide 
a  bright  green  with  characteristic  crystalline  forms.  The  ferrocyanide 
residue  becomes  blue  on  adding  hydrochloric  acid,  whilst  the  ferri- 
cyanide residue  becomes  darker  green  with  bluish  tones.  These  and 
other  reactions  are  described  in  detail  in  the  original.  T.  A.  H. 

The  Crystalline  Deposit  of  a  Certain  Fluid  Extract  of 
Cinchona  Bark.  The  Estimation  of  the  Quinine  Alkaloids 
and  Quininine  Silicotungstate.  Mauuice  Javillier  and  B. 
GuERiTiiAULT  {Chevi.  Zenir.,  1911,  i,  1065;  from  Bull.  6'ci.  Pharm., 
1911,  18,  85 — 89). — The  crystalline  deposit  from  a  percolate  of 
cinchona  bark  with  a  mixture  of  glycerol,  alcohol,  and  water  consists 
exclusively  of  calcium  quinate,  and  is  free  from  alkaloids.  Yvon's 
method  for  estimating  the  alkaloids  by  silicotungstic  acid  gives  good 
results,  the  quinine  salt  having  the  formula 

Si02,12W03,2H20,2C2oH2,02N2  +  7H2O, 
a  light,  yellow  powder,  which  loses  6  mols.  of  water  of  crystallisation 
at  120°,  and  the  composition  of  which  remains  constant  under  most 
diverse  methods  of  precipitation.  S.  B.  S. 

Estimation  of  Nicotine  in  the  Presence  of  Pyridine  Bases. 
LioN  SuRRE  (Aim.  Falsi/.,  1911,  4,  331 — 334). — The  nicotine  extract 
is,  if  necessary,  diluted  to  about  10%  strength  of  nicotine.  Twenty-five 
to  fifty  c.c.  of  the  solution  (this  depends  whether  the  sample  is  alkaline 
or  acid)  are  then  distilled  with  addition  of  1 — 2  grams  of  magnesia  and 
2 — 4  grams  of  powdered  pumice  in  a  special  apparatus  until  25  c.c. 
have  passed  over  ;  water  is  now  added  continually  to  keep  up  the 
volume  of  the  liquid,  and  the  distillation  is  continued  until  exactly 
150  c.c.  of  distillate  has  been  collected  ;  the  receiver  is  then  changed 
and  another  150  c.c.  is  distilled  off. 

The  first  distillate  contains  all  the  pyiidino  with  the  bulk  of  the 
nicotine,  whicli  is  then  determined  polarimetrically,  pyridine  being 
quite  inactive.  The  second  portion  of  the  distillate  contains  the 
remainder  of  the  nicotine,  which  is  then  titrated  with  standard  acid, 
using  luteol  as  indicator.  L.  de  K. 
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Estimation  of  Tannin  in  Wines.  Philippe  Malvezin  {Bull. 
Soc.  Chim.,  1911,  [iv],  9,  620—621;  Ann.  Chim.  anal.,  1911,  16, 
221 — 222). — The  method  consists  in  precipitating  the  tannin  as  its 
zinc  deiivative,  dissolving  this  in  dilute  sulphuric  acid,  and  titrating 
with  iV/10-permanganate. 

The  zinc  solution  is  made  by  dissolving  10  grams  of  zinc  oxide  in 
sufficient  acetic  acid,  adding  80  c.c.  of  ammonia,  and  making  up  to 
1  litre  with  distilled  water.  Ten  c.c.  of  wine  are  mixed  with  10  c.c. 
of  the  zinc  solution  ;  the  mixture  is  boiled  during  five  minutes,  cooled, 
and  25  c.c.  of  boiling  distilled  water  added.  The  precipitate  is 
collected,  washed  with  100  c.c.  of  boiling  distilled  water,  dissolved  in 
dilute  sulphuric  acid  (2  5  c.c.  in  100  c.c.  of  distilled  water),  and 
titrated  with  ^V/10-permanganate  at  60 — 70°,  each  c.c.  of  which  is 
equal  to  0*116  gram  of  gallotannic  acid  per  litre  of  wine. 

T.  A.  H. 

Lecithin.  Egbert  Cohn  {Zeitsch.  offentl.  Chem.,  1911,  17, 
203 — 217). — The  fact  that  all  the  lecithin  cannot  be  extracted  with 
ether  from  commercial  preparations  of  lecithin  and  yolk  of  egg  may 
be  attributed  to  an  adsorption  of  this  substance  by  the  albumin.  The 
whole  of  the  adsorbed  lecithin  may  be  extracted  with  cold  ethyl 
alcohol ;  it  is  not  necessary  to  employ  hot  alcohol,  as  subsequent 
treatment  with  this  liquid  only  removes  traces  of  other  phosphatides. 

If  the  original  preparation  has  been  heated,  it  is  not  always  possible 
to  extract  the  whole  of  the  lecithin  with  ether  and  alcohol  or  other 
liquids. 

Lecithin  may  be  estimated  in  preparations  which  contain  added 
phosphoric  or  glycerophosphoric  acids  by  extraction  first  with  ether 
and  then  with  alcohol.  The  alcoholic  product  contains  some  of  the 
added  acids,  and  must  be  re-extracted  with  chloroform  to  remove  the 
soluble  lecithin  from  these  substances.  W.  J.  Y. 

Estimation  of  Aliphatic  Amino -groups.  Applications  to 
the  Study  of  Proteolysis  and  Proteolytic  Products.  Donald 
D.  VAN  Slyke  {J.  Biol.  Chem.,  1911,  9,  185— 204).— Full  details  of 
the  apparatus  and  method  previously  described  (Abstr.,  1910,  ii,  751) 
are  given.  The  nitric  oxide  is  produced  by  the  action  of  a  feeble  acid, 
for  example,  acetic  acid,  on  sodium  nitrite  solution.  The  results  are 
summarised  as  follows :  Every  known  amino-acid  obtained  from 
proteins  by  acid  hydrolysis  reacts  quantitatively  with  one  and  only 
one  nitrogen  atom,  except  lysine,  which  reacts  with  two,  and  proline 
and  oxyproline,  which  do  not  react  at  all.  All  the  amino-acids  react 
with  the  whole  of  their  nitrogen,  except  tryptophan,  which  reacts 
with  half,  histidine  with  one-third,  arginine  with  one-fourth,  and 
proline  and  oxyproline  with  none. 

The  dipeptides  leucyl-leucine  and  leucylglycine,  react  with  only 
their  free  amino-groups,  the  nitrogen  in  -OO'NH-  groups  does  not 
react.  Glycyl  anhydride  does  not  give  off  nitrogen  when  treated 
with  nitrous  acid.  The  proteins  egg-albumin  and  edestin  evolve  but 
little  nitrogen.  The  proportion  of  free  amino-nitrogen  is  twice  as  great 
in  the  primary  albumoses,  and  still  greater  in  the  deutero-albumoses. 
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Purine  and  pyrimidine  derivatives  react  normally  with  the  exception 
of  guanosine,  which  gives  1*25  instead  of  1  mol.  of  nitrogen,  probably 
owing  to  the  rupture  of  the  purine  ring. 

Glycine  and  nitrous  acid  yield,  not  only  nitrogen,  but  also  carbon 
dioxide,  and  this  is  not  absorbed  by  the  permanganate.  The 
abnormal  results  obtained  with  glycine  and  glycylpeptides  are  most 
probably  due  to  the  fact  that  the  intermediary  diazo-compound  does 
not  decompose  entirely  in  the  normal  manner,  yielding  glycollic  acid, 
but  that  a  part  is  completely  decomposed,  yielding  carbon  dioxide  and 
other  products,  and  the  disintegration  of  the  group  at  the  end  of  the 
peptide  chain  severs  the  peptide  linking  and  exposes  to  attack  the 
nitrogen  of  the  next  amino-group. 

Lysine  reacts  abnormally  in  requiring  a  longer  time  in  order  to 
react  completely  with  the  nitrous  acid.  This  is  probably  due  to  the 
fact  that  one  of  the  two  amino-groiips  is  not  in  the  a-position. 

The  method  of  amino-nitrogen  determination  has  been  used  for 
measuring  the  rate  of  hydrolysis,  using  the  ordinary  equation  for  a 
unimolecular  reaction.  The  method  can  also  be  used  for  determining 
the  relative  digestibility  of  proteins^  for  quantitative  determination 
of  proteolytic  enzymes,  for  the  analysis  of  amino-acids,  for  the 
determination  of  the  complexity  and  structure  of  peptides  and 
proteolytic  products,  and  for  the  characterisation  of  proteins. 

J.  J.  S. 

Estimation  of  Proline  Obtained  by  the  Ester  Method  in 
Protein  Hydrolysis.  Proline  Content  of  Casein.  Donald  D. 
VAN  Slyke  (/.  Biol.  Chem.,  1911,  9,  205— 207).— The  usual  method  of 
estimating  proline,  namely,  by  the  alcoholic  extraction  of  the  amino- 
acids,  the  esters  of  which  boil  below  90°  under  pressure  of  less  than  1  mm. 
and  calculating  as  proline  all  the  soluble  acids,  gives  too  high  results,  as 
other  soluble  acids  are  also  present.  If,  on  the  other  hand,  the  proline 
is  racemised  and  recrystallised  as  the  c?^-copper  salt,  only  a  portion  of 
this  can  be  separated  from  the  mixture. 

As  proline  does  not  give  up  its  nitrogen  when  treated  with  nitrous 
acid,  whereas  the  acids  the  esters  of  which  distil  over  with  proline  do 
react  with  nitrous  acid  (compare  preceding  abstract),  the  following  is 
a  simple  and  accurate  method  for  the  determination  of  proline  :  the 
total  nitrogen  content  of  the  mixture  soluble  in  alcohol  is  determined, 
and  this  minus  the  amino-nitrogen  as  determined  by  nitrous  acid  gives 
the  amount  of  nitrogen  in  the  form  of  proline. 

A  specimen  of  casein  examined  by  this  method  gave  6*7%  of  proline, 
a  value  about  twice  that  given  by  Abderhalden.  The  amino-deter- 
mination  is  the  most  delicate  test  for  ascertaining  the  purity  of  proline^ 
isolated  from  mixtures  of  amino-acids.  J.  J.  S. 
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Index  of  Refraction  of  Binary  Mixtures.  Arrigo  Mazzucchelli 
{Atti  R.  Accad.  Lined,  1911,  [v],  20,  i,  752 — 758).— In  a  detailed 
criticism  of  the  work  of  Schwers  (Abstr.,  1910,  ii,  913,  1039),  the 
author  points  out  that  some  of  the  regularities  deduced  by  that  writer 
are  more  apparent  than  real,  inasmuch  as  they  are  in  part  necessary 
consequences  of  the  mode  of  mathematical  reduction  employed. 

K.  V.  S. 

Spectro-chemical  Investigations.  II.  The  Refraction  and 
Dispersion  of  Substances  Containing  One  Pair  of  Conjugate 
Double  Linkings.  Karl  Auwers  and  Fritz  Eisbnlohr  (/.  pr. 
Chem.,  1911,  [ii],  84,  1 — 36). — The  values  of  the  specific  refractions 
and  dispersions  of  the  compounds  previously  discussed  (compare 
Abstr.,  1910,  ii,  365,  367,  561)  have  been  re-calculated  with  the  aid  of 
Eisenlohr's  recent  values  for  the  refractivities  and  dispersions  of  the 
various  elements  (this  vol.,  ii,  81).  With  the  aid  of  these  and  also  of 
some  additional  data  the  following  table  is  drawn  up  : 


Compound.  Conjugate  System.  El,  Ref. 

Aliphatic  hydrocarbons -CHrCH-CHrCH* 1-90 

•CH:CH'CR:CH-  1-10 

Styrenes    'CH-x 

>C'CH:CH*  1-10 

•ch/ 

%C-CR:CH-  0-70 

•CH/ 
•CH. 

>C-CR:CR"  0-45 

•CH/ 


J?5  Disp., 
% 
50 
fO 

45 


30 


Hydroaroniatic  hydrocarbons..     CR 


^CH— CH^ 
^  >CR' 

CHo-CH/ 


CH, 


\, 


/GHj*  CH 

-CH^-CH/ 
/CRiCH — \ 

oh/  \ 

\CH 


CH-C:CH- 


C:CH' J 


ch/ 

^CH, 


CH2 
CH:CH-s 


•CH 


/ 


CR- 


0-8 
•1-2 


0  25 


1-80 


20 


40 


Aldehydes -CHiCH-CHrO 

•CH:CR-CH:0  \     i.oK 

•CH:CR-CH:0    J 


Cyclic  aldehydes *^^^ 


•CH2' 


^C'CH:0 


1-00 


0-90 


Ketones •CH:CH'CR:0  

•GR':CH-CR:0  0-85 

•CH:CR"CR:0  0-50 

Acids •CH:CH-C(OH):0 1-10 

•CH:CR-C(OH):0 0-80 

Esters    •CH:CH'C{OR):0 0-80 

•CH:CR"C(OR):0    0-50 


20 

50 
45 

45 

30—40 

40 

30 
20 
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As  the  value  E%a.  and  E%u  differ  but  little  from  one  another, 
the  mean  value  is  given  in  the  table,  and  similarly  for  A'2y— a  and 
E'^p-a,  where  EX  is  the  exaltation  of  ^  (Abstr.,  1910,  ii,  365). 

The  following  new  experimental  data  are  given  : 

a8-Diphenyl-A"-hexene  (Rupe  and  Biirgin,  Abstr.,  1910,  i,  161)  has 
b.  p.  190—191711  mm.,  Df«  0-9892,  n,  1-58083,  n^  1-58749, 
np  1-60490,  and  Uy  1-62049  at  22  8°. 

l-Methi/l3-metheni/l-l-cyc\ohexene,CH2'^f^Tr  .pTx  ^^CICHg,  has  b.  p, 

134—138°,  Dr  0-8389,  n^  1-48274,   n^   1-48723,^  w^   1-49872,   and 
riy  1-50910  at  170° 

The  ethyl  ether  of  methyk'sophoronecarboxylic  acid  (Merling  and 
Welde,  Abstr.,  1909,  i,  480)  has  b.  p.  150— 15r/14  mm.,  Df  1-0248, 
n„  l-47760_,  n^  1-48181,  n^  1-49023,  and  Uy  1-49776  at  19°,  and  the 
ethyl  ether'of  ethyl  tsophoronecarboxy late  has  b.  p.  163 — 166°/ 19  mm., 
Di"  1-0109,*  Wa  1-47936,  Wn  1-48288,  rip  1-49148,  andw^  1-49921  at  19°. 

Crotonaldehyde  has  b.  p.  103—104°,  Df '  0-8537,  Df  0-8486, 
Wa  1-43064,  Wd  1-43478,  np  1-44550,  and  w^  1-45491  at  23-1°. 

Citral  has  b.  p.  114-6— 115-6°/15-5  mm.,  Dl*""  0-8897,  n^  1-48506, 
no  1-48945,  Up  1-50073,  and  ny  1-51081  at  17-05°. 

cycfoCitral  (Tiemann  and  8chmidt,  Abstr.,  1901,  i,  158)  has  b.  p. 
112— 114°/29  mm.,  Df^  0-9566,  n„  1-49341,  «„  1-49707,  np  1-50689, 
and  Uy  1-51575  at  133°.  a-Ionone  has  b.  p.  1465— 147-5°/28  mm., 
T>f"'  0-9298,  «„  1-49452,  m,  1-49842,  rip  1-50834,  and  riy  151735 
at  22-3°. 

l-Methyl-A'-cyc^ohexen-l-one  (Knoevenagel,  Abstr.,  1895,  i,  51) 
hash.  p.  94-5— 95-5°/22  mm.,  Df*  09707,  n^  1-49137,  «n  1-49547, 
np  1-50624,  and  riy  1-51573  at  18-7°. 

Carvenone  has  b.  p.  117— 117-5°/19  mm.,  Di"  0  9302,  w„  1-48099, 
Wd  1-48457,  Up  1-49361,  and  riy  1-50175  at  1625°. 

Ethyl  wophoronecarboxylate  has  b.  p.  142 — 143°/10  mm.,  D^ 
1-0332,  Wa  1-47711,  nv  1-48054,  np  1-48905,  and  riy  1-49635  at  16-9°. 
Acetophenone  has  b.  p.  83-5°/12  mm.,  Di"'^  1-0301,  71^  1-52945, 
nv  1-53503,  np  1-54925,  and  riy  1-56201  at  17-15°. 

Geranic  acid  has  b.  p.  158°/14  mm.,  Df*  0-9518,  w„  1-48284, 
ni,  1-48695,  np  1-49758,  and  riy  1-50690  at  20-2°. 

Pure  methyl  benzoate  free  fi-om  chlorine  has  b.  p.  83°/ll  mm., 
Di"  1-0905,  «„  1-51309,  wd  1-51810,  np  1-53060,  and  ny  1-54157  at 
16°.  Methyl  geranate  bas  b.  p.  117°/14  mm.,  Df  0-9220,  n^  1-46770, 
Wd  1-47143,  np  1  48106,  and  Wy  1-48929  at  19-1°.  Ethyl  itaconate 
has  b.  p.  111°/13  mm.,  Df'  1-0500,  n^  1-43833,  «„  144114, 
np  1-44765,  and  ny  1-45334  at  15-4°. 

The  high  value  for  A^^d  obtained  for  d^A'"-*'®'-m-menthadiene 
(Haworth,  Perkin,  and  Wallach,  Trans.,  1911,  99,  123)  is  probably 
due  to  the  compound  examined  containing  a  certain  amount  of 
an  isomeride  with  a  semicyclic  double  linking  (compare  Auwers  and 
Peters,  Abstr.,  1910,  i,  826,  841).  J.  J.  S. 

Spectro-chemical  Investigations.  III.  The  Refraction  and 
Dispersion  of  Hydrocarbons,  Aldehydes,  Ketones,  Acids,  and 
Esters  containing  Several  Related  Conjugations.  Kakl  Auwers 
and  Fritz  Eisenlohr  {J.  pr.  Chem.,  1911,  [ii],  84,  37—121.  Com- 
pare preceding  abstract). — The  theoretical  values  have  been  calculated 
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ith  the  aid  of  Eisenlohr's  recent  numbers  (this  vol.,  ii,  81).     Straight 
ains  of  conjugate  linkings  are  termed  "grouped  conjugations,"  and 

Q'rj—  ^-^C*C~ 

stems    of    the    types    ~CIC\p.'p_   and    ~CIC\p./-w     are   termed 

ossed  conjugations."  Difficulties  are  involved  in  the  investigation 
of  many  of  these  compound?,  as  they  are  unstable  and  readily  form 
additive  compounds.  Many  of  the  examples  given  are  taken  from 
chemical  literature.  The  following  data  are  new  :  aWoOcimene, 
CHMeg-CHICH-CHICMe-OHICHo,  has  Df«  0-8119,  ru  1-54403, 
no  1-54558,  n^  1  57682,  and  Uy  r60086.  Its  exaltation  for  2y-a  is 
178%,  and  it  cannot  possibly  be  stereoi-omeric  with  ocimene,  as 
suggested  by  Enklaar.  Pure  a-phenyl-S-methyl-A^Y-pentadieue,  after 
removal  of  all  unaltered  ketone,  has  b.  p.  123 — 124°/14  mm., 
Df-  0-9512,  Ua  1-5409,  n„  1-5474,  n^  1-5651,  n^  15923  at  16-2°. 
Di-a-phenyl-A"-heptylene  (Klages  and  Heilmann,  Abstr.,  1904,  i,  487) 
has  Di«  0  9673  and  n„  l-'5648  at  18°.  Methylethylfulvene  (Abstr., 
1907,  i,  639)  hash.  p.  87-4—87-9740  mm.,  Df'  0-8772  r?„  1-52988, 
Wb  1-53702  at  20-9°;  diethylfulvene  has  b.  p.  96-8— 97-2740  mm., 
Df''  0-8812,  n^  1-52339,  rio  1-52997  at  16-4°;  crotonylideneacetone 
(Meerwein,  Abstr.,  1908,  i,  90)  has  b.  p.  88°/28— 29  mm.,  D^^^  08946, 
na  1-50924,  no  1*51767,  np  1-53858  at  18-9°;  styryl  phenyl  ketone, 
Df-*  10712,  n„  1-63422,  n^  1-64578,  np  1-68161  at  62-3°;  styryl 
methyl  ketone,  b.  p.  126—12879  mm.,  Bf'  1-0076,  n„  1-57301, 
?«o  1-58241,  np  1-60621  at  47-3°;  a-methvlstyryl  ethyl  ketone,  b.  p. 
124-5—125710  mm.,  Df-  1-0072,  n^  1-56445,  w^  157202,  np  1-59406 
at  40-2°;  benzylideneacetylacetone  (Knoevenagel,  Abstr.,  1895,  i,  60), 
b.  p.  172—173-5712  mm.,  BT  1-0928,  «„  1-5762,  «d  1-58464, 
np  1-6083  at  17-3°;  /3-ionone,  b.  p.  150— 151°/24  mm.,  Df«  09445, 
n»  1-51443,  no  1-51977,  np  1-53396,  ny  1-54783  at  18-9°.  The  two 
modifications  of  benzophenone  have  much  the  same  values  (compare 
Eykman,  Rec.  trav.  chim.,  1895,  14,  189). 

Ethyl  a-methylcinnamate  has  b.  p.  162— 163°/30  mm.,  Df«  1-0321, 
«„  1-54074,  Md  1-54753,  n^  1-565,  w^  158162  at  20-6°;  ethyl  y8-methyl 
cinnamate,  b.  p.  138— 138-5°/9  mm.,  Df«  1-0392,  w„  1-5393,  w„  1 '54558, 
n^  1-56165,  Wy  1*57654  at  16-6°;  ethyl  a-henzylcinnamate,  m.  p. 
38—39°,  b.  p.  227— 229°/30  mm.,  Df  1-0831,  «„  1-58163,  71^  1-5885, 
Up  1-60717  at  16-1°;  ethyl  a-phenylcinnamate,  m.  p.  28°,  b.  p. 
214— 215°/28  mm.,  Df^  1-0971,  ri„  1-58973,  n  1-59723,  n^  1-61959 
at  18-55°;  ethyl  benzylidenemalonate,  b.  p.  189— 190°/14  mm., 
Df  1-1045,  w„  1-53242,  n^  1-53894,  rip  1-55697,  Uy  1-57444  at  20-4°. 
Ethyl  l-methyl-A^-cyclohexenylidene  acetate, 

CH2<g^f^^^>C:CH-C02Et, 

obtained  by  the  action  of  zinc  on  a  benzene  solution  of  methylc^/c^o- 
hexenone  and  ethyl  bromoacetate  and  heating  the  resulting  hydroxy- 
ester  with  potassium  hydrogen  sulphate  (compare  Auwers  and  Peters, 
Abstr.,  1910,  i,  841),  has,  after  purification  by  conversion  into  the 
acid  and  subsequent  esterification,  b.  p.  133-5— 135°/15  mm.,  Df^ 
0-9987,  w.  1-52646,  n^  1-53312,  np  1-55148,  and  Uy  1-5694  at  17-3°. 

Ethyl  atropate,  CHglCPh'COgEtjpreparedfrom  the  silver  salt,  has  b.p. 
124— 124-4716mm.,or  120-2- 120-4714  mm.,  Df^  1-0508,  n,  1-52151, 

53—2 
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n^  1-52605,  n  1 '53*^71,  and  tiy  1-54996  at  161°.  \&oPropyl cinnamyli- 
deneacetate,  CHPhlCH'CHICH'COg'CgHy,  is  a  yellow  oil,  with  b.  p. 
169°/9  ram.,  Bf  1-0256,  np  1-59449,  n^  1-60663,  n^  1-64244  at  13-7°. 

Amyl  cinnamylidenemalonate,  CHPh!CH*CH!C(C02'C5Hjj)2,  has 
b.p.  212— 214°/12  mm.,  Df«  1-087,  «»  1-60221,  «„  1-61599,  ?i^  1-65914 
a,t  19*8°.  Ethyl  cinnamylideneacetoacetate  (Knoevenagel,  Abstr.,  1898, 
i,  406)  has  b.  p.  217— 220°/18mm.,  Df^  1-0823,  n^  1'60433,Wd  1-6155, 
np  1-66216  at  17-4°.  Ethyl  sorbate,  CHMelCH-CHICH-COaEt,  has 
b.  p.  76714  mm.,  DT*  0-956,  n,  1-49554,  n^  1-50227,  n^  1-52001, 
riy  1-53664  at  20-15°. 

Ethyl  /35-dimethylsorbate  (compare  Rupe  and  Lotz,  Abstr.,  1903,  i, 
229)  has  b.  p.  105-5— 107°/30  mm.,  Df  ^  0-9281,  na  1-46165,  «„  1-46548, 
n  1-47513,  n  1-48385  at  16-7°.  Ethyl  fumarate  has  Di««  1-0537, 
iia  1-43828,  71d  1-44150,  n^  1-44933,  riy  1-45623  at  15-4°  (compare 
Knops,  Abstr.,  1888,  938 ;  1889,  198).  Methyl  citraconate  has 
b.  p.  94— 95°/ll  mm.,  Df«  1-1248,  w„  1-44788,  n^  1-45107,  w^  1-459, 
Uy  1-46583  at  17-2°.  Ethyl  citraconate  has  b.  p.  107-5— 108°/11  mm,, 
Df-  1-0444,  ?i„  1-44326,  n^  1-44630,  7,,^  1-45351,  n^  1-45967  at  41-9'^. 
Knop's  value  for  D  is  incorrect ;  the  new  value  gives  results  for  the 
exaltation  of  refraction  and  dispersion  which  agree  with  those  for  the 
methyl  ester.  Ethyl  isopropylideneacetoacetate  has  b.  p.  104 — 105-5°/ 
15  mm.  or  97— 98-5°/13  mm.,  Df"  09959,  n^  1-44915,  Wj,  1-45223, 
n^  1-46024,  riy  1-46729  at  19-9°.  Ethyl  ethylidenemalonate,  prepared 
by  condensing  ethyl  malonate  and  acetaldehyde  with  acetic  anhydride 
and  zinc  chloride,  has  b.  p.  117— 118°/17-5  mm.,  Df^  1-0426, 
w„  1-43798,  Wd  1-44084,  n^  1-44785,  n^  1-45393  at  16-1°.  Ethyl 
isopropylidenemalonate  has  b.  p.  110-5— 11 1-5°/9  mm.,  Df  1-0284, 
n^  1-44562,  n^  1-44857,  n^  1-45602,  Uy  1-46233  at  17°. 

Compounds  with  grouped  conjugations  show  a  much  greater  exalta- 
tion than  those  with  crossed  conjugations,  and  the  introduction  of 
substituents  tends  to  reduce  the  exaltations. 

The  following  table  gives  a  list  of  the  mean  values  for  the  exalta- 
tions of  refraction  and  dispersion  for  some  of  the  more  important 
groups. 

ES,  Disp. , 
Grouping.  E'%  Kef.         % 

Hydrocarbons •CH:CR-CH:CH-CH:CH- .     34  130 

*CH^  ^CH" 

„  Phenylstyrene  group..  >C'C'C<^  1-0  40 

•CH/      Q     \CH- 

Aldehyde •CH:CR-CH:OH-CH:0    ...  33  150 

Ketones •CH:CH-GH:CH-CR:0      ..  3-3  145 

•OH:CR-CH:CH-CR:0     ...  2-7  HO 

•CH:CR-CH:CR-CR:0     ...  2  1  95 
•CW.               .CH- 

,,       (benzopheuone  group)  ^C'C'Cf             1-0  45 

•OH/      0        <^H' 

Estens    •CH:CH-CH:CH-G(OR):0  2-4  120 

•GH:CR-CH:CH-C(OR):0  20  100 

•CH:CR-CH:CR-C(ORj:0  1-5  75 
.OH- 

•OH:C'Cf                     0-5  25 

\C(OR):0 


I  .............  ,„,. 

^HiThe  esters  of  cinnamylidene-acetic,  -malonic,  and  -acetoacetic  acids 

^nave  especially  high  exaltations.     That  for  the  refractions  2d  varies 

from  3-52  to  4-18,  and  for  the  dispersion  2^-2„  from  210  to  313%. 

Several  examples  are  quoted  from  chemical  literature  which  appear 
to  be  exceptions  to  some  of  the  generalisations.  In  most  cases  the 
authors  suggest  that  the  abnormal  values  may  be  due  to  impurity  or 
to  the  fact  that  the  compound  has  not  the  structural  formula  usually 
accepted.  Among  the  examples  discussed  are  :  hexatriene,  tropilidene 
(Willstatter,  Abstr.,  1901,  i,  223),  and  phenyl  propenyl  ketone  (Kohler, 
Abstr.,  1909,  i,  940),  which  are  presumably  impure  ;  /8-ionone  and 
eucarvone,  both  of  which  give  much  smaller  exaltations  than  expected  : 
this  may  be  due  to  the  presence  of  the  CMog  group ;  1-methyl- 
l-dichloromethylc?/cZo-A'*  ■•'-hexadien-2-one  (Auwers  and  Heyden,- Abstr., 
1909,  i,  592),  which  gives  exceptionally  low  exaltations,  probably  due 
to  the  •CMe'CHClg  group  ;  phorone,  which  gives  high  exaltations, 
a  result  probably  due  to  the  presence  of  certain  amounts  of  the 
unsymmetrical  isomeride  CHg'CO'CHICMe'CHICMea.  J.  J.  S. 

Applications  of  the  Doctrine  of  Finite  Increments  of 
Energy  to  Physico-chemical  Questions.  Johannes  Stark 
{Zeitsch.  EleUrochem.,  1911,  17,  420—421). — The  author  calls  attention 
to  his  earlier  papers  (Abstr.,  1908,  ii,  138;  1909,  ii,  106,  109). 

T.  E. 

[Spectroscopy  of  Oxygen.]  Heinrich  Kayser  {Ann.  Physik, 
1911,  [iv],  35,  608— 612).— Polemical  in  reply  to  Steubing  (this  vol., 
ii,  558)  and  Stark  (this  vol.,  ii,  558).  H.  M.  D. 

The  Absorption  of  Light  by  Inorganic  Salts.  I.  Aqueous 
Solutions  of  Cobalt  Salts  in  the  Infra-Red.  Robert  A.  Houstoun 
{Proc.  Roy.SoG.  Edin.,  1911,  31,521— 529).— Theabsorptionof  infra-red 
rays  emitted  by  a  Nernst  filament  has  been  measured  for  solutions  of 
cobalt  fluoride,  chloride,  bromide,  iodide,  nitrate,  and  sulphate.  An 
increase  of  either  the  concentration  or  the  temperature  causes  an 
increase  of  the  extinction-coefficient  at  each  end  of  the  region 
examined,  intermediate  values  being  almost  unchanged.  The  sulphate 
is  an  exception,  absorbing  slightly  less  in  more  concentrated  solutions. 

C.  H.  D. 

The  Absorption  of  Light  by  Inorganic  Salts.  II.  Aqueous 
Solutions  of  Cobalt  Salts  in  the  Visible  Spectrum.  Robert  A. 
Houstoun  and  Alexander  R.  Brown  (/-"roc.  Roy.  Soc.  Edin.,  1911,  31, 
530 — 537). — The  absorption  of  solutions  of  cobalt  salts  in  the  visible 
spectrum  is  increased  by  rise^)f  concentration  or  of  temperature,  as  in 
the  infra-red  (compare  preceding  abstract).  C.  H.  D. 

The  Absorption  of  Light  by  Inorganic  Salts.  III.  Aqueous 
Solutions  of  Nickel  Salts  in  the  Visible  Spectrum  and  the 
Infra-Red.  Robert  A.  Houstoun  {Proc.  Roy.  Soc.  Edin.,  1911,  31, 
t>38 — 546).  The  absorption  of  aqueous  solutions  of  nickel  fluoride, 
chloride,  bromide,   iodide,  nitrate,   and  sulphate    has    been  measured 
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throughout  the  visible  and  infra-red  spectrum.  In  the  case  of  the 
chloride  and  bromide,  a  great  increase  of  absorption  takes  place  in  the 
violet  when  either  the  temperature  or  the  concentration  is  increased. 

C.  H.  D. 

The  Absorption  of  Light  by  Inorganic  Salts.  IV.  Aqueous 
Solutions  of  Nickel  and  Cobalt  Salts  in  the  Ultra-violet. 
Robert  A.  Houstoun  and  John  S.  Anderson  [Proc.  Roy.  Soc.  Edin., 
1911,  31,  547 — 558). — A  special  form  of  quartz  photometer  is 
described  for  the  photographic  measurement  of  extinction-coeflficients 
in  the  ultra-violet,  using  an  iron  arc  as  source  of  light. 

The  curves  obtained  by  the  thermopile,  spectrophotometer,  and 
photographic  photometer  join  together  well,  completing  the  spectrum. 
The  molecular  extinction-coefficient  is,  to  a  first  approximation,  an 
additive  quantity  in  the  salts  examined.  The  absorption  bands  in  the 
infra-red  must  be  due  to  the  metal.  The  sulpliates  do  not  show  bands 
due  to  the  acid  radicle,  but  bands  appear  in  the  ultra-violet  region  in 
the  halides,  and  the  nitrates  and  iodides  show  well-marked  bands. 

C.  H.  D. 

Absorption  Spectrum  of  Aniline  in  the  Ultra-violet. 
Hermann  Koch  {Zeitsch.  wiss.  Photochem.,  1911,  9,  401 — 414).— The 
ultra-violet  absorption  spectrum  of  aniline  vapour  has  been  examined 
at  temperatures  between  15°  and  80°.  The  spectrum,  which  exhibits 
a  series  of  well-developed  bands,  extends  further  towards  the  red  than 
the  spectra  of  other  benzene  derivatives.  The  heads  of  the  bands  are 
on  the  violet  side,  and  all  of  them  are  shaded  off  towards  the  red  end. 
Changes  of  temperature,  pressure,  and  thickness  of  the  absorbing  layer 
of  vapour  are  without  influence  on  the  character  of  the  band  spectrum. 
Analysis  of  the  wave-length  measurements  indicates  that  there  are 
three  distinct  series  of  bands. 

The  absorption  spectra  obtained  in  the  investigation  of  differently 
concentrated  solutions  of  aniline  in  ethyl  alcohol  are  also  described. 

H.  M.  D. 

Dynamic  Isomerism.  Henry  E.  Armstrong,  Thomas  M.  Lowry, 
Sydney  Young,  Cecil  H.  Desch,  James  J.  Dobbie,  Martin  0.  Forster, 
and  Arthur  Lapworth  {Brit.  Assoc.  Reports,  1910,  80 — 81). — This 
report  deals  with  the  absorption  spectra  of  camphor  and  its  derivatives, 
in  particular  with  the  effect  of  the  introduction  of  unsaturated  groups 
(•CO,  ^CHg,  ICHPh,  ICX'OR)  on  the  frequency  and  penetrating  power 
of  the  absorption  band.  T.  S.  P. 

Application    of    a    Valency    Hypothesis    to    Fluorescence. 

Johannes  Stark  {Zeitsch.  Mektrochem.,  1911,  17,  514 — 517). — A 
theoretical  paper  in  which  the  author's  hypothesis  of  the  nature  of 
valency  (Abstr.,  1908,  ii,  574)  is  applied  to  explain  fluorescence.  An 
atom  is  regarded  as  a  positively  charged  body,  on  the  surface  of  which 
there  are  one  or  more  negative  electrons.  When  light  is  absorbed,  its 
enersry  is  converted  into  kinetic  energy  of  these  electron.';,  which  fly 
off  to  a  greater  or  smaller  distance  from  the  atom  storing  up  potential. 
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lergy.  On  the  return  journey  of  the  electron  towards  the  atom,  the 
)tential  energy  is  converted  partly  into  light,  not  necessarily  of  the 
ime  wave-length  as  that  absorbed.  This  is  the  explanation  of  fluor- 
gcence.  The  author's  experiments  have  shown  that  fluorescence  is 
Llways  accompanied  by  ionisation  of  the  substance.  The  effect  of 
diluting  the  fluorescent  substance  with  other  substances  is  also 
discussed ;  the  diminution  of  fluorescence  which  is  always  observed  is 
in  accordance  with  the  theory,  part  of  the  energy  of  the  electrons 
being  absorbed  by  the  diluting  molecules.  T.  E. 

Spectro-photometric  Investigation  of  the  Opalescence  of 
a  Simple  Substance  in  the  Neighbourhood  of  the  Critical 
Condition.  W.  H.  Kbesom  (Ann.  Physik,  1911,  [iv],  35,  591—598). 
— The  diffuse  scattering  of  light  rays  by  ethylene  at  temperatures 
slightly  above  the  critical  temperature  has  been  investigated  in 
reference  to  the  cause  of  the  opalescence  effect.  The  variation  of 
the  intensity  of  the  light,  emitted  at  right  angles  to  the  incident 
beam,  with  the  increase  of  the  temperature  above  the  critical  tempera- 
ture, and  the  magnitude  of  the  coefficient  of  scattering  are  considered 
to  support  the  explanation  put  forward  by  Smoluchowski  {Ann.  Physik, 
1908,  [iv],  25,  205).  According  to  this,  the  opalescence  is  determined 
by  density  differences,  the  existence  of  which  is  rendered  evident  by  a 
statistical  consideration  of  the  molecular  movements.  H.  M.  D. 

New  Type  of  Abnormal  Rotation  Dispersion.  Contribution 
to  Optical  Superposition.  Leo  Tschugaefp  {Ber.,  1911,  44, 
2023 — 2030). — ^The  type  of  abnormal  rotation  dispersion  described  by 
Biot  embraces  mixtures  of  two  optically  active  substances  which 
possess  opposite  rotatory  powers  and  have  different  dispersions ;  it  may 
be  termed  extramolecular. 

l-Menthyl  d-li-camp1iorsulphonate  is  an  example  of  a  type  the  two 
constituents  of  which  rotate  in  opposite  directions,  and  have  different 
although  normal  dispersions ;  in  contrast  to  the  type  described  by 
Biot,  it  may  be  termed  intramolecular.  The  crystalline  ester  is 
faintly  laevorotatory,  and  has  an  abnormal  rotatory  dispersion,  the 
curve  showing  a  maximum  between  E  and  F  both  in  acetone  and 
toluene. 

l-Menthyl  \-fi-camphorsulphonate,  on  the  other  hand,  is  strongly  laevo- 
rotatory, and  has  a  perfectly  normal  dispersion. 

The  abnormality  in  the  case  of  the  d-camphorsulphonate  is  due  to  a 
partial  compensation  of  the  partial  rotations  in  the  molecule. 

E.  F.  A. 

The  Selective  Photo-electric  Bflfect  for  Metals  Outside  the 
Alkali  Group.  Robert  Pohl  and  P.  Pringsheim  {£er.  Deut.  physikal. 
Ges.,  1911,  13,  474—481.  Compare  Abstr.,  1910,  ii,  379,  472,  922; 
this  vol.,  ii,  90,  363). — The  investigation  of  the  photo-electric  properties 
of  barium  shows  that  this  exhibits  a  selective  effect  similar  to  that 
which  has  been  already  observed  in  the  case  of  the  alkali  metals. 
For  barium  the  selective  maximum  coi'responds  with  the  wave-length 
280/i^.     In  reference  to  the  question  of  the  cause  of  the  selective 
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effect,  the  authors  have  examined  the  behaviour  of  mercury,  lead, 
thallium,  tin,  cadmium,  and  bismuth,  none  of  which  exhibits  selective 
action  for  wave-lengths  greater  than  200/u,/i,,  which  is  the  lowest  wave- 
length attainable  with  the  use  of  quartz  apparatus.  As  regards  the 
normal  photo-electric  effect  of  these  metals,  it  is  found  that  the  range 
of  sensibility  extends  further  towards  the  visible  spectrum  the  more 
easily  oxidisable  the  metal.  H.  M.  D, 

Calculation  of  the  Frequencies  of  the  Electrons  Giving 
Rise  to  the  Selective  Photo-electric  Effect.  F.  A.  Lindemann 
(£er.  Deut.  physikal.  Ges.,  1911,  13,  482 — 488.  Compare  preceding 
abstract). — On  the  assumption  that  the  electrons  responsible  for  the 
selective  effect  are  caused  to  rotate  in  elliptical  paths  round  the 
positively  charged  ions  by  the  active  ultra-violet  light,  the  author 
shows  that  the  wave-length  of  the  resonance  maximum  can  be 
obtained  from  the  formula  X  =  Q5'S  Ja/n,  in  which  a  is  the  atomic 
volume  and  n  the  valency  of  the  metal.  The  calculated  values  for 
sodium,  potassium,  rubidium,  and  barium  are  in  good  agreement  with 
the  experimental  determinations. 

In  accord  with  experiment,  it  is  also  shown  that  the  wave-lengths 
of  the  resonance  maxima  are  less  than  200;u,/i,  except  in  the  case  of 
the  alkali  and  alkaline  earth  metals.  The  wave-length  range  corre- 
sponding with  the  selective  effect  increases  as  the  frequency  of  the 
resonance  maximum  increases,  and  when  the  active  metal  is  alloyed 
with  a  second  metal  its  resonance  frequency  increases  more  and  more 
as  the  second  metal  becomes  more  electro-negative.  H.  M.  D. 

Ionic  Mobility  in  Gases.  I.  Max  Reinganum  (Physikal.  Zeitsch., 
1911,  12,  575 — 580). — The  author  takes  exception  to  Wellisch's 
explanation  (this  vol.,  ii,  358)  of  the  large  mobility  exhibited  by 
heavy  ions,  like  methyl  iodide  and  mercuric  iodide,  when  moving  in 
an  electric  field  through  a  gas  of  low  density.  By  means  of  a  detailed 
analysis  of  Langevin's  formula,  it  is  shown  that  the  heavy  gas  ions 
are  in  all  probability  represented  by  entities  of  molecular  weight 
which  corresponds  with  the  chemical  formula.  H.  M.  D. 

Electric  Conductivity  of  Salt  Vapours.  Gerhakd  C.  Schmidt 
{Ann.  Physik,  1911,  [iv],  35,  401 — 443). — The  electric  conductivity 
of  the  vapours  of  various  salts  and  organic  substances  has  been 
investigated.  The  apparatus  consisted  of  a  quartz  or  hard  glass  tube, 
which  could  be  exhausted  and  heated  electrically ;  the  one  electrode 
consisted  of  a  large  platinum  cylinder,  the  other  of  a  short  platinum 
wire  suspended  along  the  axis  of  the  cylinder.  The  substance  to  be 
examined  was  placed  at  the  bottom  of  the  tube  and  volatilised  by 
raising  the  temperature  of  the  heating  jacket. 

Preliminary  qualitative  experiments  showed  that  the  vapours  of 
the  halogen  salts  of  zinc,  cadmium,  iron,  aluminium,  and  ammonium 
are  electrical  conductors,  whilst  the  vapours  of  iodine,  mercury, 
arsenic,  stannic  chloride,  mercuric  chloride,  bromide  and  iodide  and 
of  all  the  organic  substances  examined  are  non-condiictors. 

The  conductivity  of  the  halogen  salt  vapours   varies  considerably 
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with  the  time  during  which  they  are  heated.  In  the  case  of  cadmium 
salts  the  conductivity  decreases  from  the  commencement  and  tends 
towards  a  lower  limiting  value,  but  for  the  other  halogen  salts  the 
decrease  in  conductivity  is  preceded  by  a  rise  to  a  maximum  value. 

Various  experiments  are  described,  the  object  of  which  was  to 
ascertain  the  nature  of  the  conducting  ions  and  the  mode  of  their 
formation.  These  experiments  show  that  the  ions  are  not  the  result 
of  chemical  decomposition  of  the  solid  substance,  but  are  formed  from 
the  vapour  itself.  The  presence  of  water  vapour  or  oxygen  has  no 
influence  on  th?  formation  of  the  ions,  and  the  phenomenon  cannot  be 
attributed  to  the  presence  of  traces  of  a  radioactive  substance. 

The  decrease  of  conductivity  with  time  is  found  not  to  be  due  to 
fatigue  effects,  such  as  are  exhibited  by  photo-electrical ly  active 
metals.  When  a  current  is  passed  through  the  salt  vapour,  the  con- 
ductivity diminishes  more  rapidly  than  in  the  absence  of  a  current. 
As  time  goes  on,  the  mobility  of  the  ions  decreases  as  a  result  of  their 
combination  with  neutral  molecules,  and  results  are  described  which 
indicate  that  the  positive  ions  are  chiefly  affected  by  this  process. 
In  addition  to  the  combination  of  the  ions  with  neutral  molecules,  the 
principal  changes  taking  place  in  the  salt  vapour  are  considered  to  be 
represented  by  Cdlg^Cd"  +  21' ;  Cd" +  2I'  =  Cd'  +  Ig".  The  differ- 
ence in  the  rates  at  which  these  changes  occur  is  supposed  to  be 
responsible  for  the  observed  differences  between  cadmium  salts  and 
the  halogen  salts  of  the  other  metals. 

The  conductivity  of  the  vapours  increases  rapidly  with  rise  of 
temperature.  At  low  potentials  the  current  through  the  vapour  is 
proportional  to  the  applied  voltage,  but  a  saturation  current  is 
obtained  when  the  voltage  is  increased  sufficiently.  At  still  higher 
potentials,  ions  are  formed  as  the  result  of  molecular  collision,  and  this 
stage  is  succeeded  by  luminous  discharge. 

At  low  temperatures  the  nature  ot  the  equilibrium  in  the  vapour 
and  the  resulting  conductivity  is  influenced  by  the  previous  history  of 
the  substance  under  examination.  Under  these  conditions  an  increase 
of  the  surface  of  the  substance  undergoing  volatilisation  leads  to  an 
increase  in  the  observed  conductivity,  H.  M.  D. 

Electrode  Potentials  in  the  Electrolytic  Manufacture  of 
Chlorine  and  Alkali.  K.  Sacerdoti  {Zeiisch.  Ekktrochem.,  1911, 
17,  473 — 478). — In  technical  processes  using  diaphragms,  hot 
saturated  solutions  of  sodium  chloride  are  used  in  order  to  diminish 
the  voltage  required.  The  author  has  determined  the  effect  of 
temperature  on  the  potential  difference  between  anodes  of  platinum 
and  magnetite  and  cathodes  of  iron  and  platinum  and  the  solutions 
during  the  passage  of  current. 

The  cathode  potential  is  hardly  affected  by  rise  of  temperature,  but 
the  anode  potential  is  reduced  by  raising  the  temperature  from 
20°  to  100°  by  from  0-4  to  0-8  volt.  T.  E, 

Nature  of  Electrolytic  Dissociation  and  Solution  Pressure. 
Friedhich  Kruger  (Zeitsch.  Elektrochem.,  1911,  17,  453 — 466). — 
Gases  are  ionised  either  by  collisions  with  rapidly  moving  electrons 
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or  ions,  or  by  Rbntgen  rays  or  ultra-violet  light.  The  first  cause 
cannot  be  operative  in  the  case  of  liquids,  consequently  analogy  leads 
to  the  view  that  they  are  ionised  by  some  kind  of  radiation.  At  the 
ordinary  temperature  this  must  be  of  long  wave-length.  The  density 
of  radiation  in  a  medium  is  proportional  to  the  cube  of  its  refractive 
index  or  to  the  1"5  power  of  its  dielectric  constant.  Each  medium 
contains  molecules  the  vibrations  of  which  are  in  equilibrium  with 
the  radiation  in  the  medium ;  they  are  resonators  for  the  radiation. 
The  larger  the  number  of  these  the  higher  is  the  dielectric  constant. 
The  author  attempts  to  show  that  an  electrolyte  may  be  ionised 
by  having  the  vibrations  of  these  resonators  communicated  to  it,  and 
also  that  a  metal  in  contact  with  such  a  medium  will  give  out  ions  in 
a  similar  way  ;  the  analogy  to  the  ionisation  of  metals  by  ultra- 
violet light  is  pointed  out.  A  quantitative  application  of  these  views 
leads  to  the  conclusion  that  the  dissociation  constants  of  an  electrolyte 
in  two  different  solvents  are  in  the  ratio  of  the  cubes  of  the 
dielectric  constants  of  the  solvents,  which  is  in  agreement  with 
Walden  s  experimental  results.  It  also  follows  that  the  solution 
tensions  of  metals  and  the  solubility  of  salts  should  increase  with  the 
dielectric  constants  of  the  medium.  T.  E. 

Maximum  Tension  of  Electrolytic  Valve  Action  in  Fused 
Salts.  GiJnther  Schulze  (Zeitsch.  Elehtrochem.,  1911,  17,  509 — 514). 
— The  experiments  with  aqueous  solutions  (this  vol.,  ii.,  365)  have 
now  been  extended  to  fused  salts.  The  majority  of  the  experiments 
were  made  with  tantalum.  The  valve  action  occurs  in  fused  salts  in 
much  the  same  way  as  in  aqueous  solutions.  The  maximum 
potential  is,  however,  lower  in  a  fused  salt  than  the  lowest  maximum 
observed  in  aqueous  solution  with  the  same  salt.  The  rate  of 
development  of  the  action  diminishes  as  the  temperature  rises,  until  at 
high  temperatures  the  action  does  not  take  place.  For  aqueous 
solutions  the  author  has  found  that  the  maximum  potential  is 
independent  of  the  temperature  (the  concentration  of  the  ions  being 
constant)  and  of  the  nature  of  the  metal  used  as  electrode.  Assuming 
that  the  relation  between  ionic  concentration  and  maximum  potential 
found  in  aqueous  solutions  holds  for  the  fused  salts,  it  is  possible  to 
draw  conclusions  about  their  degree  of  dissociation  from  the 
maximum  potentials  observed.  The  results  lie  between  5%  for 
ammonium  nitrate  fused  at  167°  and  56%  for  silver  nitrate  at  208°. 

Aluminium  shows  approximately  the  same  maximum  potentials  as 
tantalum,  but  it  is  very  sensitive  to  traces  of  moisture  in  the  salts. 

T.  E. 

Behaviour  of  Carbon  Dioxide  and  of  Some  Mixtures  of  Gases 
in  the  High  Tension  Electric  Flame.  Wilhelm  Muthmann  ■ 
and  A.  Schaidhauf  {Zeitsch.  Elektrochem.,  1911,  17,  497 — 503). — 
Muthraann  and  Hofer  (Ab>tr.,  1903,  ii,  206)  measured  the  tempera- 
ture of  the  electric  flame  by  means  of  the  dissociation  of  carbon  dioxide 
in  its  path.  In  the  present  paper  experiments  are  described  with 
electric  flames  produced  in  pure  carbon  dioxide  between  electrodes  of 
gold,  silver,  and    platinum.     The  flame  is  produced   by  means  of  a 
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transformer,  the  primary  circuit  of  which  is  supplied  with  alternating 
Burrent.  When  the  current  in  the  primary  circuit  is  kept  constant 
[12  amperes)  and  the  length  of  the  arc  varied  (from  2  mm.  up  to 
cm.),  the  degree  of  dissociation  of  the  carbon  dioxide  decreases  from 
12%  to  0*7%  with  silver  and   gold  electrodes.     Platinum    electrodes 

ive  the  same  results  with  arcs  longer  than  7  mm.,  but  short  arcs  give 
lery  much  smaller  dissociations  (0'4%  at  2  mm.,  for  example),  obviously 
iwing  to  the  catalytic  effect  of  the  platinum  on  the  re-combination  of 

irbon  monoxide  and  oxygen.  The  authors  draw  the  conclusion  that, 
^wing  to  this  re-combination,  the  degree  of  dissociation  observed  is 
ilways  smaller  than  that  corresponding  with  the  temperature  of  the 
lame  itself. 

Experiments  on  the  formation  of  nitric  oxide  from  mixtures  of 
litrogen  and  carbon  dioxide  show  that  the  nitrogen  only  reacts  with 
the  oxygen  formed  by  dissociation  of  the  carbon  dioxide,  and  the 
jroduction  of  nitric  oxide  is  therefore  small. 

Mixtures  of  nitrogen  and  methane  are  also  investigated.  In 
i)rder  to  avoid  deposition  of  carbon,  the  mixtures  are  diluted  with 
Hydrogen  so  as  to  contain  less  than  10%  of  methane;  from  2  to 
molecules  of  nitrogen  per  mol.  of  methane  are  employed.  In 
these  circumstances  the  methane  is  converted  quantitatively  into 
lydrogen  cyanide,  independently  of  the  nature  of  the  electrodes  or  the 
size  of  the  flame.  T.  E. 

The  Influence  of  Temperature  on  the  Magnetic  Properties 
)f  a  G-raded  Series  of  Carbon  Steels.  Margaret  B.  Moir 
[Proc.  Roy.  Soc.  Edin.,  1911,  31,  505 — 516). — The  magnetic  quality 
of  steel  and  cast  iron  improves  with  increase  of  temperature  from  15° 
to  190°,  diminishing  from  200°  onwards,  and  afterwards  again  improv- 
ing. The  transformation  point  at  about  200°  becomes  less  marked  as 
the  carbon  is  lessened,  and  is  not  observed  in  soft  iron  containing 
0*06%  0.  It  does  not  appear  in  the  curves  obtained  by  previous 
observers,  the  necessity  of  submitting  the  specimen  to  a  series  of 
reversals  at  the  testing  temperature  (Ross  and  Gray,  this  vol.,  ii,  183) 
not  having  been  recognised.  C.  H.  D. 

Magnetisation  CoeflQcients  of  Gold.  Maurice  Hanriot  and 
Francois  Raoult  (Compt.  rend.,  1911, 153, 182 — 185). — The  properties 
of  the  brown  (^)  modification  of  gold,  which  is  obtained  by  the  action 
of  nitric  acid  on  gold-silver  alloys,  have  been  investigated  by  measure- 
ments of  its  coefficient  of  magnetisation.  By  repeated  treatment 
with  nitric  acid,  traces  of  iron  are  removed,  and  the  magnetisation 
coefficient  increases.  The  highest  values  obtained  for  the  brown  gold 
and  the  yellow  form  prepared  from  the  former  by  fusion  were  —  0'181 
and  -0"234xlO~''  respectively.  Conversion  of  the  brown  into  the 
yellow  modification  begins  at  about  350°,  and  is  completed  in  about 
two  hours  at  400°.  Determinations  of  the  magnetisation  coefficients 
of  samples  of  brown  gold  prepared  from  alloys  containing  widely 
different  proportions  of  silver  indicate  that  the  percentage  of  the 
/3-modification  in  the  product  increases  with  the  amount  of  silver 
present  in  the  original  alloy.  H.  M.  D. 
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Gaseous  Explosions.  Sir  William  H.  Preece,  Dugald  Clerk, 
Bertram  Hopkinson.  William  A.  Bone,  Burstall,  Hugh  L. 
Callendar,  Ernest  G.  Coker,  W.  E.  Daley,  Harold  B.  Dixon, 
Richard  T.  Glazebrook,  J.  E.  Petavel,  Arthur  Smithells,  W. 
Watson,  John  A.  Harker,  H.  C.  L.  Holden,  H.  E,.  Sankey,  David 
L.  Chapman,  and  H.  E.  Wimperis  {Brit.  Assoc.  Reports,  1910, 
199 — 227). — This  report  deals  with  the  radiation  from  gases,  practical 
effects  of  radiation,  amount  of  radiation  from  flame,  nature  and  origin 
of  radiation  from  flames,  molecular  theory  of  radiation  from  gases, 
and  transparency.  It  contains  appendices  on  the  radiation  from 
flames  [H.  L,  Callendar],  on  radiation  in  a  gaseous  explosion  [B. 
Hopkinson],  and  abstracts  from  various  papers  relating  to  the  applica- 
tion of  heat  radiation  from  luminous  flames  to  Siemens'  regenerating 
furnaces.  T.  S.  P. 

Internal  Pressure  in  Gases ;  Equations  of  State  and  the 
Law  of  Molecular  Attraction.  Anatole  Leduc  {Compt.  rend., 
1911,  153,  179—182.  Compare  Abstr.,  1909,  ii,  298,  381,  382,  550, 
644). — The  internal  pressure  of  a  gas  diminishes  with  rise  of  tempera- 
ture, but  the  variation  cannot  be  represented  either  by  the  formula  of 
Clausius  or  that  of  Sarrau. 

From  the  internal  pressure  data,  communicated  previously,  it  is 
found  that  for  gases  of  the  same  molecular  complexity,  when  compared 
at  low  pressures  and  corresponding  temperatures,  the  attraction 
between  two  molecules  is  proportional  to  the  square  of  their  mass,  and 
inversely  proportional  to  the  fourth  power  of  their  distance  apart.  For 
diatomic  gases,  the  attractive  force  is  only  about  half  as  large  as  that 
for  triatomic  gases.  H.  M.  D. 

Specific  Heat  of  Gases.  Karl  Drucker  {Zeitsch.  Elektrochem., 
1911,  17,  466 — 472). — The  total  energy,  U,  of  a  monatomic,  or 
chemically  unalterable,  gas  and  its  volume  energy,  F=RT,  are 
related,  thus:  ¥=11^11.  This  relation  is  usually  obtained  by  means  of 
the  kinetic  theory,  but  the  author  shows  that  it  may  be  proved 
without  the  help  of  any  assumption  about  the  structure  of  the  gas. 
The  volume  energy  is,  therefore,  RT  per  mol.,  and  the  total  energy  is 
3/2RT  for  perfect  monatomic  gases.  A  polyatomic  gas  (containing 
V  atoms  par  molecule)  is  imagined  to  be  produced  by  condensation 
of  V  volumes  of  monatomic  gas.  For  example,  3  mols.  of  monatomic 
gas  possess  3RT  volume  and  9/2^2'  total  energy  ;  after  condensation 
2/?2'  of  volume  energy  has  disappeared,  and  the  total  energy  is 
6/2RT  at  least,  but  it  may  be  more  if  some  part  of  the  loss  of  volume 
energy  has  appeared  as  bound  energy  in  the  gas.  Calling  the  ratio, 
increase  of  bound  energy/loss  of  volume  energy  =  e,  the  total  energy 
of  a  polyatomic  gas  is  (J=  Rl\l +0'5v  +  {v -l)e].  The  values  of  c 
calculated  from  the  molecular  heats  of  some  30  gases  are  about  0"5, 
and  diminish  slowly  with  the  temperature,  the  tempera ture-coeflicients 
being  the  same  in  groups  of  similar  substances.  Exceptions  are 
explained  by  dissociation  of  the  gases  or  molecular  association. 
Putting  €  =  0"5,  the  molecular  heats  at  constant  pres^sure  and  volume 
are  Cp  =  R{v+l -5),  Cv  =  R{y  +  0-5),  and  Gp/Cv  =  (v  -h  1  5)(v  +  0-5).    The 
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lues  calculated  from  these  formulae  agree  very  well  with  the  observed 
lues  in  a  large  number  of  cases.  T.  E. 


I 

^^BCritical  Solution  Temperatures  of  Liquids.     E.  Moles  {Anal. 

^BCs*  Quim.,  1911,  9,  157 — ^172). — Determinations  of  the  critical 
solution  temperatures  of  the  systems  water  -tsobutyric  acid  and  water- 
phenol  have  been  made  by  means  of  Smith  and  Menzies'  dynamic 
isoteniscope  (Abstr.,  1910,  ii,  1038).  The  values  are  in  close  accord  with 
those  obtained  by  other  workers.  G.  D.  L. 

The  Connexion  between  the  Volatility,  Fusibility,  and 
Density  of  Compounds,  and  the  Chemical  Forces  at  Play 
within  their  Molecules.  Geoffrey  Martin  (Chem.  News,  1911, 
104,  29). — It  is  observed  that  the  relationship  between  the  density 
of  compounds  and  the  degree  of  chemical  attraction  between  their 
atoms,  pointed  out  by  Richards  {Faraday  Lecture,  Trans.,  1911,  99, 
1201),  is  only  a  particular  case  of  a  greater  generalisation  already 
noted  by  the  author,  namely,  that  "  it  is  the  internal  chemical  forces 
which  the  atoms  exert  on  each  other  in  the  molecule  which  decides  the 
external  attractions  with  which  the  molecules  themselves  are  attracted 
together,  and  consequently  properties  arising  out  of  this  molecular 
attraction,  such  as  volatility,  fusibility,  hardness,  and  density  of  the 
compound."  The  assumption  that  the  atoms  are  themselves  com- 
pressed by  the  forces  of  chemical  attraction  is  therefore  regarded 
as  questionable.  J.  D.  K. 

The  Viscosity  of  Certain  Organic  Liquids  in  the  Condition 
of  Turbulent  Plow.  Walter  Sorkau  {Fhysikal.  Zeitsch.,  1911,  12, 
582—595.  Compare  Bose  and  Rauert,  Abstr.,  1909,  ii,  645;  E.  and 
M.  Bose,  this  vol.,  ii,  257). — Measurements  have  been  made  of  the 
rate  of  flow  of  water,  ethyl  alcohol,  chloroform,  acetone,  and  auiylene 
through  a  capillary  tube  under  pressures  sufficiently  high  to  give  rise 
to  the  turbulent  condition.  Whereas  the  product  of  pressure  {p)  and 
time  of  outflow  {t)  is  constant  for  the  state  of  steady  flow,  it  increases 
in  all  cases  with  the  pressure  in  the  turbulent  condition.  Curves  are 
plotted  which  show  the  variation  of  pt  with  p  for  the  various  liquids 
at  different  temperatures.  In  the  case  of  chloroform,  acetone,  and 
amylene,  the  pt  curves  show  distinct  breaks  at  a  particular  pressure ; 
this  pressure  diminishes  as  the  temperature  rises.  A  possible 
explanation  of  the  transition  phenomenon  on  molecular  kinetic 
grounds  is  suggested.  H.  M.  D. 

Isopiestic  Expansibility  of  Water  at  High  Pressures  and 
Temperatures.  W.  Watson  {Proc.  Roy.  Soc.  Edin ,  1911,  31, 
456 — 477). — Pure  water  attacks  quartz  glass  strongly  at  high 
temperatures,  and  the  experiments  have  therefore  been  made  with 
water  slightly  acidified  with  hydrochloric  acid,  which  does  not  affect 
the  expansibility.  An  electrically  heated  vessel  is  used,  enclosed  in 
a  cooled  steel  cylinder.     The  dilatometer  is  of  quartz  glass. 

The  rate  of  change  of  volume  with  temperature  increases  with 
temperature  to  a  maximum,  the  value  of  which  decreases  with  increase 
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of  pressure.  While  liquid,  water  expands  as  an  ordinary  liquid. 
Above  the  critical  temperature,  the  coefficient  of  expansion  of  water, 
like  that  of  other  gases,  is  independent  of  the  temperature,  and 
decreases  with  increase  of  pressure.  C.  H.  D. 

Extension  of  the  Laws  of  Capillarity  to  Cases  ■where 
the  Elements  of  the  Capillary  System  are  Mobile  with 
Respect  to  One  Another;  Extension  Leading  to  a  New 
View  of  the  Phenomena  of  Swelling  of  Dried  Wood,  of 
the  Dissolution  of  G-ums,  Albumins,  Etc.,  and  of  True 
Solutions.  J.  H.  Russenberger  {Compt.  rend.,  1911,  163,  57 — 60. 
Compare  Abstr.,  1910,  ii,  189). — A  theoretical  discussion.  The 
phenomena  mentioned  in  the  title  are  compared  with  the  increase  in 
height  observed  when  a  pile  of  thin  laminae  of  mica,  lead,  etc.,  is 
moistened  with  water.  W.  0.  W. 

Solubility.  I.  J.  Vargas  Eyre  {Brit.  Assoc.  Reports,  1910, 
425 — 468). — The  report  classifies,  both  chronologically  and  according 
to  subject,  the  literature  on  the  subject  of  solubility,  and  contains  a 
brief  statement  of  the  main  conclusions  arrived  at  by  the  various 
authors.  It  is  divided  into  the  following  sections :  I.  Methods  of 
determination :  A,  solids ;  B,  liquids ;  C,  gases.  IL  Influence  of 
nature  of  solvent :  A,  physical ;  B,  chemical.  III.  Influence  of  nature 
of  solute:  A,  physical;  B,  chemical.  IV.  Solubility  in  relation  to  : 
(1)  temperature,  (2)  heat  of  dissolution,  (3)  pressure,  (4)  influence  of 
other  substances  :  (i)  non-electrolytes  and  non-electrolytes,  (ii)  non- 
electrolytes  and  electrolytes,  (iii)  electrolytes  and  electrolytes.  V. 
Mutual  solubility  and  distribution  coefficients.  VI.  Theoretical  con- 
siderations.    VII.  Chronological  bibliography.  T.  S.  P. 

Technical  Soaps  as  Colloidal  Solutions.  J.  Leimdorfer  {KoU. 
Chem.  Beihefte,  1911,  2,  343 — 398). — The  nature  of  the  various 
processes  incidental  to  the  production  of  technical  soaps  is  examined 
from  the  colloido-chemical  point  of  view.  The  course  of  the  saponifica- 
tion process,  partial  and  total  flocculation,  swelling  and  dehydration, 
changes  in  viscosity,  and  the  influence  of  different  electrolytes  on  the 
production  of  soaps  from  various  fats  are  discussed  in  detail.  Other 
matters  dealt  with  relate  to  the  part  played  by  the  dispersive  medium 
(water,  glycerol,  and  alcohol)  and  to  the  adsorption  of  non-electrolytes 
and  other  colloidal  substances.  H.  M.  D. 

The  Equilibrium  CaSO^  +  NagCOg  Zl  CaCOg  -f  NaaSO^.  Walter 
Herz  {Zeitsch.  anorg.  Chem.,  1911,  71,  206 — 208).— The  constant 
[Na2C03]/[Na2S04]  is  found  to  be  0"054,  the  same  value  being  reached 
from  both  sides.  Concentrated  solutions  of  sodium  carbonate  yield 
irregular  values,  owing  to  the  formation  of  gaylussite, 
Na2C03,CaC03.5H20. 

C.  H.  D. 

Caesium  Nitrate  and  the  Law  of  Mass  Action.  Edward  W. 
Washburn  and  Duncan  A.  MacInnes  {Zeitsch  Elektrochem.y  1911,  17, 
503— 509).— Biltz   (Abstr.,    1902,    ii,    310)    has   stated   that  caesium 
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nitrate  follows  Ostwald's  dilution  law.  This  conclusion  was  drawn 
from  measurements  of  the  freezing  points  of  aqueous  solutions  of  the 
salt.  The  authors  have  redetermined  the  freezing  points  of  solutions 
of  caesium  nitrate  up  to  0*45  normal.  Calling  n  the  number  of  gram- 
molecules  dissolved  in  1000  grams  of  water,  the  depressions  of  freezing 
point  are  given  by  A<  =  3-426re  -  l-862n2  +  1'373  n^.  The  dissociation, 
calculated  from  these  results,  follows  Ostwald's  law  for  strong  solutions 
(0*2  to  0"5  normal),  but  does  not  follow  it  even  approximately  for 
dilute  solutions.  T.  E. 

Velocity  of  Hydrolysis  of  Glycerolphosphoric  Acid.  Fernand 
Malengreau  and  Georges  Prigent  [Zeitsch.  physiol.  Chem.,  1911,  73, 
68 — 84). — The  rate  of  hydrolysis  of  glycerolphosphoric  acid  by  water 
at  100°  has  been  determined  by  gravimetric  estimation  of  the  liberated 
phosphoric  acid.  The  reaction,  in  the  case  of  the  free  acid  as  well  as 
in  that  of  the  acid  potassium  and  sodium  salts,  is  unimolecular,  but  the 
salts  in  question  are  decomposed  about  twice  as  fast  as  the  free  acid. 
On  the  other  hand,  when  the  acid  is  neutralised  by  a  base,  the  salt  is 
scarcely  attacked  by  water.  The  explanation  of  these  results  is  that 
H'  ions  in  small  concentration  (in  this  case  resulting  from  the  ionisa- 
tion  of  the  acid  itself)  accelerate  the  action,  but  in  greater  concentra- 
tion they  exercise  a  retarding  effect.  Acetic,  hydrochloric,  and 
sulphuric  acids  all  retard  the  action.  Salts  of  strong  acids  have 
mostly  a  slight  accelerating  effect,  but  salts  of  weak  acids  accelerate 
the  reaction  considerably.  This  is  ascribed  to  a  diminution  in  the 
H'  ion  concentration,  owing  to  double  decomposition. 

The  rate  of  hydrolysis  is  greatly  increased  by  rise  of  temperature. 

G.  S. 

Catalytic  Oxidation  of  Phenols  in  Presence  of  Iron  Salts. 
H.  Colin  and  A.  Senechal  (Oompt.  rend.,  1911,  153,  76 — 79). — The 
addition  of  sulphuric  acid  to  an  artificial  peroxydase  system  produces 
a  diminution  in  the  rate  of  oxidation  of  quinol  in  proportion  to  the 
amount  added  until  a  minimum  is  reached,  after  which  the  rate 
increases.  The  acceleration  is  probably  due  to  the  formation  of  a 
persulphuric  acid.  Weak  organic  acids  show  no  minimum  point. 
The  retarding  effect  of  acetic  acid  is  only  noticeable  at  high  concentra- 
tions, whilst  that  of  oxalic  acid  is  much  more  pronounced  in  dilute 
solutions.  Citric  acid  has  an  effect  intermediate  between  these  two. 
The  retarding  effect  of  acids  is  attributed  to  the  formation  of  complex 
iron  salts.  W.  0.  W. 

The  Specific  Action  of  Different  Compounds  of  Iron  from 
the  Point  of  View  of  their  Action  as  Peroxydases.  Jules 
"Wolff  and  Eloi  de  Stoecklin  (Comp«.  rend.,  1911,  153,  139 — 141). — 
The  authors  maintain  their  thesis  that  the  speciBc  action  of  iron  com- 
pounds in  various  reactions  depends  on  the  particular  compound  of 
iron  (compare  Abstr.,  1908,  i,  490,  746;  ii,  573,  1022;  1909,  i,  347, 
451)  as  against  the  views  expressed  by  Colin  and  Senechal  (preceding 
abstract),  and  give  further  experimental  evidence  in  support  thereof. 

In  the  presence  of  an  extremely  small  quantity  of  colloidal  iron 
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ferrocyanide,  hydrogen  peroxide  readily  oxidises  quinol  to  quinhydrone, 
whereas  it  is  necessary  to  add  a  large  excess  of  potassium  thiocyanate 
to  ferric  thiocyanate  to  produce  the  same  effect.  Pyrogallol  is  similarly 
readily  oxidised  to  purpurogallin  in  the  presence  of  the  ferrocyanide, 
whereas  the  mixture  of  the  thiocyanates  produces  no  effect. 

Further  experiments  on  the  liberation  of  iodine  from  potassium 
iodide  by  hydrogen  peroxide  in  acetic  acid  solution  in  the  presence  of 
various  iron  salts  and  potassium  thiocyanate  gave  the  following 
results  :  (1)  If  a  salt  of  iron,  such  as  the  nitrate,  sulphate,  chloride, 
or  acetate,  acts  as  a  catalyst  in  the  above  reaction,  its  catalytic  power 
is  considerably  increased  by  the  addition  of  small  quantities  of 
potassium  thiocyanate.  (2)  The  catalytic  power  increases  rapidly  with 
increasing  quantities  of  thiocyanate,  attaining  a  maximum  when  the 
composition  K3Fe(CNS)3  is  reached.  Further  increase  in  the  quantity 
of  potassium  thiocyanate  has  then  very  little  effect. 

It  is  possible  that  the  accelerating  effect  of  the  thiocyanate  may  be 
due  to  the  formation  of  persulphate  by  the  oxidising  action  of  the 
hydrogen  peroxide,  but  the  authors  find  that  the  addition  of  sodium 
persulphate  in  quantity  exceeding  that  which  would  be  formed  during 
the  reaction  has  no  accelerating  effect  on  the  action  of  iron  nitrate. 

T.  S.  P. 

A  Simple  Valve  for  Water  Pumps.     Robert  Behrend  (Chem. 
Zeit.,  1911,  35,  807). — The  valve  is  shown  in  the  diagram.     The  tube 
h   is  fitted  into  a  by   means  of  india-rubber  tubing,   which 
projects  past  the  end  of  h  and  so  forms  a  seat  for  the  stopper 
to  press  against  when  the  valve  acts.  T.  S.  P. 

An  Improved  Funnel.  Philip  Blackman  {Chem.  News, 
1911,  104,  30). — A  glass  funnel  of  such  a  form  that  the 
lower  portion  of  the  paper  cone  does  not  touch  the  funnel 
itself,  with  the  result  that  filtration  is  greatly  accelerated. 

J.  D.  K. 

A   Funnel    Support.     Philip  Blackman   {Chem.    News, 
1911,    104,    30 — 31). — A   concentrically    fluted    glass    disk,  j 
having  at  the  centre  an  upright  tube  for  holding  the  funnel  steadily. 
It  may  be  used  with  beakers,  etc.,  of  various  sizes,  and  protects  the 
filtrate  from  dust.  J.  D.  K. 
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Active  State  of  Chlorine  Produced  by   Light.      Gottfried 

KiJMMELL  {Ztitsch.  Mektrochem.,  1911,    17,  409 — 412). — An  insulated 

^nlatinum  cylinder  is  placed  inside  a  glass  vessel,  the  walls  of  which  are 

P-^o^d   with  platinum  foil.     The  cylinder  is  charged  positively  to  200 
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volts,  and  is  in  electrical  connexion  with  an  electroscope.  The 
platinum  foil  is  earthed.  Any  loss  of  the  charge  of  the  cylinder  by 
leakage  through  the  gas  surrounding  it  is  thus  easily  observed. 

Moist  or  dry  nitrogen,  hydrogen,  carbon  dioxide,  or  oxygen,  all 
give  the  same  small  rate  of  leakage  whether  they  are  in  the  dark  or 
exposed  to  the  light  of  an  electric  arc  lamp.  Pure,  dry  chlorine  gives 
the  same  result,  but  moist  chlorine  gives  a  considerably  larger  leak  in 
the  dark,  and  this  is  still  further  increased  by  exposure  to  light.  The 
effect  increases  with  the  quantity  of  water- vapour  present.  The 
addition  of  oxygen  to  the  chlorine  diminishes  it.  Air  to  which 
hydrogen  chloride  has  been  added  in  small  quantity  behaves  in  the 
same  way  as  moist  chlorine.  The  conductivity  is  therefore  due  to 
hydrogen  chloride  formed  by  the  action  of  chlorine  on  water  vapour. 

The  positive  platinum  cylinder  was  acted  on  iu  all  cases  in  which 
the  chlorine  was  a  conductor,  but  not  the  earthed  (or  negative) 
platinum  foil.  T.  E, 

Influence  of  Current  Concentration  on  the  Formation  of 
Chlorates  by  Electrolysis.  Erich  Muller  and  Paul  Koppe 
{Zeitsch.  Elektrochem.,  1911,  17,  421 — 430). — According  to  Foerster 
and  Miiller's  theory  of  the  formation  of  chlorates,  two  reactions  take 
place,  the  one  being  purely  chemical,  the  other  electrolytic.  The 
latter  converts  hypochlorite  ions  into  chlorate  and  oxygen  gas  at  the 
anode,  and  therefore  involves  a  loss  of  efficiency.  The  purely  chemical 
action  (the  oxidation  of  hypochlorite  ions  by  free  hypochlorous  acid), 
on  the  other  hand,  involves  no  loss  of  oxidising  power.  Anything 
that  accelerates  the  purely  chemical  action  without  afEecting  the 
rate  of  the  electrolytic  one  will,  therefore,  increase  the  efficiency  of  the 
process  as  a  whole.  Since  the  chemical  action  goes  on  throughout 
the  mass  of  the  solution,  whilst  the  electrolytic  action  only  takes 
place  at  the  anode,  it  is  fairly  obvious  that  an  increase  of  the  volume 
of  solution  relatively  to  the  current  used  will  have  this  effect,  and  the 
authors  show  both  on  theoretical  grounds  and  by  a  large  number  of 
experiments  that  this  is  the  case.  T.  E. 

Effect  of  the  Frequency  and  Form  of  the  Current  on  the 
Formation  of  Ozone.  Gedeon  Lechner  {Zeitsch.  Elektrochem., 
1911,  17,  414 — 420). — Very  pure  and  dry  oxygen  was  exposed  to  the 
sileut  discharge  in  a  Bertheloti  ozoniser.  The  discharge  was  produced 
by  a  Huhmkorff  coil,  through  the  primary  circuit  of  which  an 
interrupted  direct  current  was  passed.  At  first  the  times  during 
which  the  current  flowed  and  was  interrupted  were  equal,  the  number 
of  interruptions  per  second  being  varied  from  12  to  48.  In  these 
circumstances  the  quantity  of  ozone  produced  per  hour  increased  with 
the  number  of  interruptions,  but  not  in  direct  proportion  to  this 
number.  There  are  two  reasons  for  this  :  (Ij  Owing  to  the  self- 
induction  of  the  circuit  the  current  does  not  reach  its  maximum  value 
at  once,  and  therefore  the  average  current  is  smaller  for  the  shorter 
periods  than  for  the  longer  ones.  (2)  The  concentration  of  ozone  in 
the  gis  is  greater  with  the  larger  number  of  interruptions,  and 
therefore  the  quantity  destroyed  by  the  discharge  is  greater. 

VOL.  c.  ii.  54 
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In  a  final  set  of  experiments,  the  flow  of  oxygen  through  the 
ozoniser  was  varied,  so  that  the  concentration  of  ozone  was  always  the 
same  and  the  interrupter  was  arranged  to  give  different  numbers  of 
current  shocks  each  of  the  same  duration  per  second. 

With  this  arrangement  the  quantity  of  ozone  produced  per  hour  was 
very  accurately  proportional  to  the  number  of  interruptions  per  second. 

A  comparison  of  the  effects  of  supplying  the  primary  of  the  coil 
with  interrupted  direct  current  and  with  alternating  current,  the 
E.M.F.  curve  of  which  was  almost  a  sine  curve,  showed  that  the 
latter  gave  about  l/20th  the  quantity  of  ozone.  This  is  due  to 
the  lower  E.M.F.  of  the  secondary  current  produced  by  the 
alternating  current,  a  certain  minimum  E.M.F.  being  required  to 
produce  a  discharge  through  the  gas  at  all. 

When,  however,  the  apparatus  was  arranged  so  as  to  obtain  equal 
effective  currents  in  the  secondary  circuit,  the  alternating  current  gave 
larger  yields  of  ozone  than  the  direct  current.  T.  E. 

Action  of  Sulphuryl  Chloride  on  Certain  Metals.  H.  B. 
North  {Bull.  Soc.  chim.,  1911,  [iv],  9,  646— 649).— Gold  and 
platinum  are  attacked  by  sulphuryl  chloride  after  prolonged  heating 
with  it  in  a  sealed  tube  at  150°,  anhydrous  auric  chloride  and 
platinic  chloride  being  formed  together  with  sulphur  dioxide.  Silver, 
zinc,  and  cadmium  do  not  react  with  sulphuryl  chloride  even  at  300° 
(compare  Abstr.,  1910,  ii,  296).  Iron  behaves  like  platinum  and 
gold,  anhydrous  ferric  chloride  being  obtained  in  large  crystals. 

R.  V.  S. 

Iron  as  a  Catalyst  in  the  Synthesis  of  Ammonia  under 
Pressure.  Karl  Jellinek  [Zeitsch.  anorg.  Chem.,  1911,  71, 
121 — 137). — An  electric  furnace,  with  nickel  resistance  wire,  is 
described,  which  may  be  heated  to  800 — 1000°  under  a  pressure  of 
100  atmospheres  for  several  hours.  Nitrogen  and  hydrogen  are 
admitted  in  theoretical  proportions,  iron  being  introduced  as  a 
contact  material.  The  ammonia  in  the  issuing  gases  is  estimated  by 
titration.  Ammonia  is  not  obtained  when  a  porcelain  vessel,  not 
containing  iron,  is  used.  At  870°,  iron  dissolves  or  adsorbs  con- 
siderable quantities  of  ammonia,  so  that  the  quantity  of  ammonia  in 
the  issuing  gas  increases  rapidly  as  the  pressure  is  diminished. 
Under  these  conditions  the  eqiiilibrium  concentration  of  ammonia  in 
the  mixture  may  be  exceeded  100  times.  C.  H.  D. 

Can  Thomsen's  Thermochemical  Method  be  Employed  to 
Investigate  the  Hydration  of  Metaphosphoric  Acid?  D. 
Balareff  {Zeitsch.  anorg.  Chem.,  1911,  71,  70 — 72). — Experiments 
with  an  ice  calorimeter  show  that  when  a  solution  of  orthophosphoric 
acid  is  added  to  one  of  metaphosphoric  acid,  heat  is  at  first  absorbed 
and  afterwards  developed.  Thomsen's  method  is  therefore  not 
applicable  to  the  hydration  of  metaphosphoric  acid.  C.  H.  D. 

The  Hydrates  of  Arsenic  Pentoxide.  D.  Balareff  {Zeitsch. 
anorg.  Chem.,  1911,  71,  73—78). — When  a  solution  of  arsenic  acid 
is  evaporated  in  an  open  vessel  at  50°,  or  under  increased  pressure 
at   150°,   the  crystals  which  separate  always  have    the   composition 
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HgAsgOjQ  or  3As.^05,5H20.  Above  200°,  crystals  of  the  oxide,  As.^Og, 
.separate  directly.  Concentrated  solutions,  crystallising  spontaneously 
or  by  freezing,  deposit  crystals  of  the  hydrate  H3As04,|^H20,  or  mix- 
tures of  this  with  H^AsgOjQ.  The  hydrate,  H3As04,^H20,  loses  water 
on  fusion,  passing  into  HjASgOjQ.  The  formation  of  any  other  hydrate 
was  not  observed.  C.  H,  D. 

Gaseous  Combustion.  William  A.  Bone  {Brit.  Assoc.  Reports, 
1910,  469 — 505). — The  report  summarises  the  results  of  the  principal 
researches  upon  the  chemical  aspects  of  gaseous  combustion  during  the 
past    thirty    years,    and    is    divided    into    the   following   sections  : 

I,  Ignition  temperatures  and  the  initial  phases  of  gaseous  explosions  ; 

II,  the  explosion  wave ;  III,  the  pressures  produced  in  gaseous  ex- 
plosions ;  IV,  the  influence  of  moisture  on  combustion ;  V,  the 
combustion  of  hydrocarbons ;  YI,  the  influence  of  hot  surfaces  on 
combustion.  T.  S.  P. 

The  Formation  of  Potassium  Nitrate  by  Double  Decom- 
position from  the  Point  of  View  of  the  Phase  Rule.  Ernsi 
Janecke  {Zeilsch.  anorg.  Ghetri.,  1911,  71,  1  — 18). — The  author's 
graphical  method  of  representing  the  behaviour  of  reciprocal  salt-pairs 
(Abstr.,  1908,  ii,  808)  has  been  applied  to  the  systems  NaCl-KNOg, 
KCl-NaNOg  (Uyeda,  Abstr.,  1910,  ii,  836),  and  NaNO^-KaCOg, 
KNOg-NajCOg  (Kremann  and  Zitek,  Abstr.,  1909,  ii,  572);  the 
numerical  data  of  these  authors  are  utilised  in  constructing  the 
diagrams.  A  method  of  converting  percentages  by  weight  in  ternary 
systems  into  molecular  percentages  is  also  described,  and  several 
numerical  examples  are  worked  out.  C.  H.  D. 

Properties  of  Potassium  Nitrite.  Eduard  Donath  {Chem. 
Zeit.,  1911,  35,  773— 774).— When  96%  alcohol  is  added  to  an  almost 
saturated  solution  of  potastiiutu  nitrite,  two  liquid  layers  are  formed, 
the  lower  aqueous  layer  containing  71  "90%  KNOg,  and  the  upper 
alcoholic  layer,  6"9%  KNOg.  When  methyl  alcohol  is  used,  pure 
potassium  nitrite  is  precipitated  as  a  fine  powder,  and  since  potassium 
hydroxide  is  soluble  in  methyl  alcohol,  a  convenient  method  is  given 
for  the  separation  of  potassium  hydroxide  and  potassium  nitrite. 

Methyl  alcohol  precipitates  sodium  hydroxide  from  concentrated 
solutions.  Sodium  nitrite  is  neither  precipitated  from  its  aqueous 
solutions  by  methyl  alcohol,  nor  are  two  layers  formed  on  the  addition 
of  ethyl  alcohol.  T.  S.  P. 

The  Preparation  of  Pure  Hyposulphites  and  the  System 
Hyposulphite-Water.  Karl  Jellinek  {Zeitsch.  anorg.  Chem., 
1911,  71,  96). — The  salting-out  of  sodium  hyposulphite  takes  place 
without  difficulty,  even  when  only  small  quantities  of  salt  are  used,  if 
alkali  is  present,  and  this  method  is  adopted  in  the  technical 
preparation  of  the  salt  (compare  this  vol.,  ii,  278).  C.  H.  D. 

Ammonium  Carnallite.  Wilhblm  Biltz  and  E.  Marcus 
{Zeitsch.  anorg.  Chem.,  1911,  71,  166 — 181). — In  an  investigation  of 
the  potash  deposits  (Abstr.,  1909,  ii,  571)  it  was  observed  that  the 
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content  of  ammonia  followed  that  of  carnallite.  It  is  now  found  that 
ammonium  and  potassium  carnallites  form  solid  solutions  with  one 
another. 

The  solubility  of  magnesium  chloride  in  water  at  25°  is  104'5  mols. 
in  1000  mols.,  the  value  108  adopted  in  the  usual  diagram  being  too 
high.  The  equilibrium  of  ammonium  and  magnesium  chlorides  in 
water  has  also  been  studied.  In  the  preparation  of  the  solutions  in 
contact  with  two  solid  phases,  a  saturated  solution  of  the  one  salt, 
containing  crystals  of  that  salt,  is  taken,  and  ammonium  carnallite  is 
added  until  the  composition  of  the  solution  is  not  further  changed. 
The  point  NH^Cl  \  (NHJMgCl3,6H20  is  also  observed  by  the 
appearance  of  anisotropic  crystals  together  with  the  isotropic 
crystals.  Ammonium  carnallite,  like  the  potassium  compound, 
breaks  up  on  the  addition  of  a  small  quantity  of  water. 

Potast'ium  and  ammonium  chlorides  form  together  two  series  of 
solid  solutions,  interrupted  by  a  gap  which  extends  from  20  to  98 
mol.  %  NH^Cl  at  25°.  This  is  confirmed  by  crystallographic 
examination. 

Potassium  and  ammonium  carnallites  form  three  series  of  solid 
.'•olutioLS,  the  first  of  the  type  of  ordinary  carnallite,  extending  to 
15  mol.  %  of  the  ammonium  salt,  the  second,  of  the  type  of  ammonium 
carnallite,  containing  from  27  to  100  mol.  %  of  that  salt,  and  the 
third,  containing  from  15  to  27  mol.  %,  and  crystallising  in  prisms, 
probably  monoclinic,  extinguishing  at  an  angle  of  27°  to  the  direction 
of  their  length.  C.  H.  D. 

Thermal  Analysis  of  Binary  Mixtures  of  the  Chlorides  of 
Univalent  Metals.  Carlo  Sandonnini  {Atti  E.  Accad.  Lincei,  1911, 
[v],  20,  i,  758 — 764). — The  paper  deals  with  the  thermal  analysis 
of  the  systems  NaCl-AgCl,  LiCl-AgCl,  and  LiCl-CuCl.  Sodium 
chloride  and  silver  chloride  give  mixed  crystals  of  one  species  only  in 
all  proportions  (compare  Botta,  this  vol.,  ii,  293). 

Litluutn  chloride  and  silver  chloride  yield  mixed  crystals  of  two 
kiiid.<,  and  the  gap  of  miscibility  extends  from  IG  mols.  %  to  50 
mols.  %  of  silver  chloride,  the  temperature  of  the  pause  being  469°. 

Lithium  chloride  aud  cuprous  chloride  also  give  mixed  crystals  of 
two  species,  and  the  gap  of  miscibility  extends  from  25  mols.  %  to 
55  mols.  %  of  cuprous  chloride  (temperature  424°).  The  curve  of 
fusion  of  the  mixed  crystals  rich  in  cuprous  chloride  presents  a 
minimum  at  about  80  mols.  %  of  cuprous  chloride.  B..  V.  S. 

The  Compounds  of  Silver  and  Cadmium.  G.  J.  Petrenko  and 
A.  S.  Fedoroff  (Zeitsch.  anorg.  Chem.,  1911,  71,  215 — 218). — The 
authors'  results  (this  vol.,  ii,  281)  indicate  the  existence  of  four  com- 
pounds of  silver  and  cadmium,  AgCd^,  AgCdg,  AgoCdg,  and  AgCd, 
whilst  Bruni  and  Quercigh  (Abstr.,  1910,  ii,  953)  find  the  compound 
AgCd^.  Quenching  experiments  with  the  alloy  containing  195%  Ag 
show  that  at  480°  the  solid  solution  is  in  equilibrium  with  the  liquid. 
A  polygonal  structure  is  not  obtained  on  annealing.  The  compound 
AgCd^  is  therefore  to  be  rejected,  and  whilst  the  existence  of  the 
compound  AgCdg  is  probable,  it  is  not  fully  established.        C.  H.  D. 
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The  Periodides  and  Perbromides  of  the  Alkaline  Earth 
Metals.  Walter  Hekz  and  Alfred  Bulla  (ZeiUch.  anorg.  Chem. 
1911,  71,  254 — 256). — Varying  quantities  of  iodine  are  added  to  a 
solution  of  barium  iodide  in  water,  and  the  solution  is  then  shaken 
with  carbon  tetrachloride  at  25°.  The  partition  coefficient  of  the 
iodine  is  then  determined.  A  constant  is  obtained  for  the  value 
/fc  =  [Bal2][l2]/[Bal4]  over  a  considerable  range  of  concentration, 
indicating  the  presence  of  the  periodide.  At  high  concentrations  of 
iodine,  high  values  are  obtained  for  k,  indicating  the  formation  of 
higher  polyiodides.  In  a  similar  manner,  the  formation  of  calcium 
and  strontium  periodides,  and  of  barium  and  calcium  perbromides,  is 
demonstrated.  C.  H.  D. 

Potassium      Barium      Orthothioarsenate,      KBaA&S^jGHgO; 

(KgAsS^jBagASgSgjlSHgO).  Emanuel  Glatzel  {Zeitsch.  anorg.  Chem., 
1911,  71,  209— 214).— Barium  orthothioarsenate  (tliis  vol.,  ii,  282) 
reacts  in  a  finely-powdered  state  with  a  solution  of  potassium  chloride, 
yielding  colourless  crystals  of  potassium  barium  orthothioarsenate _ 
KBaAsS^.GHgO.  The  salt  is  more  easily  prepared  by  adding 
potassium  chloride  to  the  solution  obtained  by  saturating  barium 
hydrogen  sulphide  with  arsenic  pentasulphide.  C.  H.  \). 

Zinc  Peroxite  (Zinc  Moloxide,  Zinc  Peroxydate),  ZnOj.lHjO 
and  a  General  Method  of  Preparing  Peroxites.  Erich  Eblek 
and  E.  L.  Krause  {Zeitsch.  anorg.  Chem.,  1911,  71,  150 — 165). — It 
is  proposed  to  use  the  terms  "peroxydate"  for  additive  compounds 
of  hydrogen  peroxide,  and  ** peroxite"  for  the  true  salts  of  hydrogen 
peroxide.  The  methods  of  preparing  peroxites  generally  yield 
products  containing  added  water  or  hydrogen  peroxide.  The  pure 
compounds  may  be  obtained  by  the  action  of  a  dry  ethereal  solution 
of  hydrogen  peroxide  on  the  alkyl  compounds  of  metals  or  on  metal- 
amines. 

A  solution  of  hydrogen  peroxide  is  extracted  with  ether,  and  the 
extract  is  dried  with  anhydrous  sodium  sulphate  and  added  gradually 
to  a  cooled  solution  of  zinc  ethyl  in  dry  ether.  Ethane  is  evolved, 
and  a  white,  amorphous  precipitate  is  formed,  which  is  washed  with 
ether  and  dried  in  a  vacuum. 

Zinc  peroxite^  ZnOgj^HgO,  is  slowly  decomposed  by  acids,  yielding 
hydrogen  peroxide,  or  violently  by  heat,  evolving  oxygen.  Water 
hydrolyses  it  very  slowly,  an  equilibrium  being  reached.  The  compound 
acts  on  a  photographic  plate. 

For  the  estimation  of  zinc,  the  peroxite  is  dissolved  in  dilute 
sulphuric  acid.  Oxygen  is  estimated  by  titration  with  permanganate, 
the  oxygen  evolved  being  also  measured.  Water  is  estimated  by 
heating  in  dry  air.  C.  H.  D. 

The  Combining  Power  of  the  Chlorides  of  Copper,  Lead, 
Iron,  Zinc,  Tin,  and  Bismuth,  and  the  Combining  Power  of 
the  Chlorides,  Bromides,  and  Iodides  ot  Copper  and 
Cadmium,  and  the  Sensitiveness  of  the  Solid  Solutions  to 
Light.  Gottfried  Herrmann  {Zeitsch.  anorg.  Chem.,  1911,  71, 
257 — 302). — The  mixtures  of  chlorides  are  examined  by  Tammann's 
method  of  thermal  analysis,  using  Jena  glass  vessels. 
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Mixtures  of  lead  chloride  and  cuprous  chloride  form  a  simple 
eutectiferous  series,  the  eutectic  point  lying  at  281°  and  34%  CuoClg. 
Cadmium  chloride  melts  at  568°,  and  the  eutectic  of  lead  and  cadmium 
chlorides  melts  at  385°  and  contains  30%  CdClg.  The  eutectic  point 
of  lead  chloride  and  ferric  chloride  is  at  178°  and  50%  FeCl^.  Lead 
chloride  and  stannous  chloride  form  a  continuous  series  of  solid 
solutions.  The  euteotic  of  cuprous  chloride  and  stannous  chloride  melts 
at  172°  and  contains  775%  SnClg.  Cuprous  chloride  and  zinc  chloride 
form  a  eutectic  melting  at  243°,  containing  90%  ZnClg,  solid  solutions 
being  formed  to  a  limited  extent  at  both  ends  of  the  series.  Cuprous 
chloride  and  bismuth  chloride  have  a  eutectic  point  at  190°  and  85% 
BiClg.     Cuprous  chloride  and  ferric  chloride  form  a  compound, 

Cu2Cl2,2FeCl3, 
which  melts  at  320°.  There  are  two  eutectic  points,  at  306°  and 
263°  and  50%  and  88%  FeClg  respectively.  This  compound,  which 
crystallises  in  green  needles,  may  also  be  obtained  with  8H2O  by 
crystallisation  from  an  aqueous  solution.  The  eutectic  of  zinc 
chloride  and  stannous  chloride  melts  at  171°  and  contains  64%  SnCi^, 
and  that  of  bismuth  chloride  and  ferric  chloride  melts  at  171°  and 
contains  23%  FeClo.  Ferric  chloride  and  zinc  chloride  form  solid 
solutions  to  a  limited  extent  at  both  ends  of  the  series,  the  eutectic 
point  being  at  214°  and  70%  ZdCIj.  The  eutectic  of  cadmium  chloride 
and  stannous  chloride  melts  at  229°,  and  contains  90%  SnClg,  whilst 
that  of  cadmium  and  zinc  chlorides  practically  coincides  with  pure 
zinc  chloride.  Similarly,  the  eutectic  of  lead  and  zinc  chlorides  is 
practically  pure  zinc  chloride.  Bismuth  and  zinc  chlorides  are  only 
partly  miscible  in  the  liquid  state,  but  solid  solutions  are  formed  to  a 
small  extent.  The  freezing-point  curve  of  mixtures  of  lead  chloride 
and  bismuth  chloride  has  a  discontinuity,  but  it  has  not  been  founJ 
possible  to  determine  the  composition  of  the  compound,  which  is  not 
formed  in  aqueous  solutions.  A  similar  case  is  afforded  by  mixtures 
of  lead  and  bismvith  bromides,  the  formula  of  the  compound  being 
again  unknown.  Cuprous  chloride  and  cadmium  chloride  form  a 
continuous  series  of  solid  solutions,  the  freezing-point  curve  haviiiij; 
.a  minimum  at  410°  and  20%  CdClg.  A  thermal  effect  is  observed  :ii, 
lower  temperatures,  reaching  a  maximum  at  350°  and  30%  CdCl,^, 
indicating  the  formation  of  a  compound  2Cu2Cl2,CdCl2.  This  com- 
pound is  greyish-blue,  and  is  not  obtained  in  the  wet  way.  Its 
formation  from  the  solid  solution  is  promoted  by  the  action  of  light. 
Cuprous  bromide  and  cadmium  bromide  form  solid  solutions  up  to 
66%  CdBr2,  at  which  composition  there  is  a  eutectic  point  at  420  . 
Cuprous  bromide  undergoes  a  transformation  at  394°,  and  a  compound, 
Cu2Br2,2CdBr2,  is  formed  in  the  solid  state. 

Cuprous  iodide  and  cadmium  iodide  melt  at  606"5°  and  392*4^ 
respectively.  They  form  a  single  series  of  solid  solutions,  with  n 
minimum  in  the  freezing-point  curve  at  350°  and  90%  Cdl2.  The 
transformation  temperature  of  cuprous  iodide  is  at  414°,  and  is- 
lowered  by  addition  of  cadmium  iodide. 

Tammann's  first  rule,  that  metals  of  the  same  natural  group  do  not 
form  compounds  with  one  another,  applies  also  to  the  chlorides 
but  the  second  rule,  that  a  given  element  forms  compounds  eithei 
with  all  the  members  of  a  natural  group  or  with  none,  does  not  apply 
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When  a  pure  chloride  shows  a  tendency  to  undercooling,  this 
tendency  is  also  observed  in  its  mixtures  with  other  chlorides. 

C.  H.  D. 

Thallous  Hydroxide.  Fritz  Bahr  (Zeitsch.  anorg.  Chem.,  1911, 
71,  79 — 95). — Solutions  of  thallous  hydroxide  rapidly  attack  glass 
and  absorb  both  carbon  dioxide  and  oxygeu.  The  salt  is  best  pre- 
pared by  shaking  fine  turniogs  of  thallium  with  cold  water  in  a 
special  apparatus,  through  which  oxygen  is  passeJ.  When  the 
saturated  solution  is  further  shaken,  yellow  crystals  of  thallous 
hydroxide  separate,  and  further  crystals  are  obtained  by  evaporation 
in  a  vacuum  desiccator  over  potassium  hydroxide.  The  crystals  are 
then  collected  by  means  of  a  special  filter  in  an  atmosphere  of 
hydrogen,  washed  with  ice-cold  water  and  alcohol,  and  dried  in 
hydrogen.  The  product  is  free  from  lead,  but  must  be  freshly 
prepared  for  each  experiment. 

Thallous  oxide  is  obtained  by  heating  the  hydroxide  momentarily 
to  150 — 200°  in  nitrogen.  The  solubilities  of  thallous  oxide  and 
hydroxide  in  water  between  0°and  \00°  are  identical.  Measurements 
of  the  dissociation  pressure  show  that  the  dissociation  temperature 
2T10H  =  Tl20+H20  is  139°,  the  value  78°,  calculated  from  the  heat 
of  reaction,  being  too  low. 

Thallous  hydroxide  is  darkened  by  light  in  a  vacuum,  but  it  has 
not  been  found  possible  to  determine  the  nature  of  the  reaction. 
Thallous  lead  sulphate  is  much  less  soluble  than  lead  sulphate. 

C.  H.  D. 

The  Extraction  of  Gas  from  Copper  Heated  in  a  Vacuum. 
Marcel  Guichard  (Compt.  rend.,  1911,  153,  104 — 107). — When 
copper  is  heated  at  600 — 630°  in  a  vacuum,  gas  is  liberated.  The 
rate  of  liberation  gradually  decreases,  to  remain  constant  when  the 
heating  is  considerably  prolonged  (15 — 20  hours)  and  the  copper  has 
a  relatively  large  surface.  When  the  surface  is  relatively  small,  the 
evolution  of  gas  soon  becomes  infinitesimal,  but  if  the  copper  is 
allowed  to  cool  for  several  hours  and  then  re-heated,  a  renewed 
evolution  of  gas  takes  place,  finally  decreasing  to  nil.  This  sequence 
of  phenomena  may  be  repeated  several  times,  and  is  due  to  the  slow 
diffusion  of  gas  from  the  interior  to  the  exterior  layers  of  the  copper, 
as  may  be  shown  by  heating  copper  until  the  evolution  of  gas 
has  become  very  small,  removing  the  outer  layer  with  a  file  and 
emery  paper,  and  re-heating  ;  an  immediate  increased  evolution  of  gas 
takes  place. 

For  the  same  weight  of  copper,  the  greater  the  surface  the  greater 
is  the  volume  of  gas  liberated  in  a  given  time,  whereas  with  the  same 
surface  less  gas  is  liberated  from  fine  wire  than  from  larger  rods. 

The  composition  of  the  gas,  expressed  in  terms  of  1  c.c,  evolved  in 
different  cases  is  as  follows  : 

CO2.        CO.       H-fN.       H. 

Wire,  0-1  mm.  in  diameter    0*62        000         0-38  — 

,,     0-3     ,,  „  0-75         0-12        0-12  — 

Electrolytic  copper  (rods)  0-33         0-09        0-57  — 

„  „      fused  at  1200"    0-6  O'l  —  0*26 

T.  a  p. 


ii.   804  ABSTRACTS   OF   CHEMICAL   PAPERS. 

Binary  System  Cuprous  Bromide-Potassium  Bromide. 
PiETRo  DE  Cesaris  {Atti  R.  Accad.  Lincei,  1911,  [v],  20,  i,  749 — 751). 
— The  authoi'  has  carried  out  the  thermal  analysis  of  this  system  with 
the  same  experimental  arrangements  as  were  employed  by  him  for 
that  of  the  binary  mixtures  of  cuprous  chloride  and  potassium, 
sodium,  and  silver  chlorides  (this  vol.,  ii,  606).  From  730°,  them,  p. 
of  potassium  bromide,  the  m.  p.  of  mixtures  falls  to  a  minimum  at 
182°,  then  rises  to  480°,  the  m.  p.  of  cuprous  bromide.  At  384°  is 
situated  the  transition  point  of  two  forms  of  cuprous  bromide.  At 
234°  a  new  solid  phase  appears,  which  has  the  composition  CuBr,2KBr, 
similar  to  that  of  the  corresponding  chlorides.  R.-  V.  S. 

The  Action  of  Alkyl  Iodides  on  Copper  Oxide.  Henry  G. 
Denham  {Zeitsch.  anorg.  Chem.,  1911, 71,  303 — 304). — In  an  attempt  to 
prepare  cupric  iodide,  Cul^,  carbon  dioxide  and  methyl  iodide  vapour 
were  passed  over  copper  oxide  at  310°.  Cuprous  oxide  and  gaseous 
products  were  obtained,  but  not  free  iodine.  C.  H,  D. 

The  Action  of  Ammonia  on  Mercurous  Nitrate.  Haridas 
Saha  and  Kumud  Nath  Choudhuri  {Zeitsch.  anorg.  Chem.,  1911,  71, 
309 — 312). — Mercurous  nitrate  and  concentrated  ammonia  react 
together,  and  the  filtrate  from  the  black  precipitate,  evaporated  in  a 
vacuum  over  concentrated  sulphuric  acid,  yields  a  white  powder, 
having  the  empirical  composition  HggNgH^Og.  This  compound, 
mixed  with  metallic  mercury,  constitutes  the  black  precipitate. 

C.  H.  D. 

Aluminium  Sulphide.  Wilhelm  Biltz  and  Fritz  Caspari 
{Zeitsch.  anorg.  Chem.,  1911,  71,  182 — 197). — Aluminium  sulphide 
may  be  prepared  by  mixing  aluminium  powder  and  sulphur  in  a  fir& 
clay  crucible,  heating  to  fusion,  cooling,  and  igniting  by  means  of 
Goldschmidt's  ignition  powder.  The  reaction  is  very  violent,  and  the 
product  is  crystalline.  It  may  be  purified  by  sublimation  in  a  vacuum 
at  1100 — 1250°,  and  then  forms  white  needles  resembling  asbestos. 
Good  crystals  are  obtained  by  sublimation  in  nitrogen  under 
atmospheric  pressure  from  a  carbon  tube  at  1500 — 1600°.  A  yellow 
sublimate,  containing  silicon  sulphide,  is  also  obtained,  this  being 
more  volatile  than  aluminium  sulphide. 

The    sulphide   is   readily   hydrolysed    by    moisture,    intermediate 
compounds    being    probably   formed.     The   product  obtained  by  the 
prolonged  action  of  moist  hydrogen  sulphide  has  a  composition  corre 
spending  with  the  formula  AL,03,H20,Al2S3. 

Aluminium  sulphide  forms  long,  apparently  hexagonal  needles, 
D"  2*02,  and  melts  at  1100  ±10°.  Mixtures  with  aluminium  oxide 
melt  at  a  lower  temperature,  solid  solutions  being  formed,  confirming 
the  partial  isomorphism  of  the  oxide  and  sulphide.  Extrapolation  of 
the  freezing-point  curve  gives  1095°  as  the  melting  point  of 
aluminium  sulphide. 

Indications  having  been  observed  that  aluminium  mono- 
sulphide,  AIS,  is  also  formed  in  small  quantity  (compare  Regelsberger, 
Zeitsch.  Elektrochem.,  1898,  4,  547),  this  compound  has  beer 
prepared    by     heating    the     sesquisulphide     to     2100°.        A     non- 
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volatile  residue  is  thus  obtained  containing  carbide  and  12%  of  the 
lonosulpbide,  which  yields  hydrogen  with  acids  according  to  the 
iuation  2A1S  +  6HC1  =  2A1C13  +  2H2S  +  H2.  The  hydrogen  evolved 
estimated  in  presence  of  the  methane  derived  from  the  carbide  by 
Jrunck's  colloidal  palladium  method   (this   vol.,   ii,   149). 

C.  H.  D. 

The  Corrosion  and  Preservation  of  Iron.  J.  Newton  Friend 
\J.Iron  and  Steel  Inst.,l^\\,  Reprint  1 — 65). — The  corrosion  of  iron  by 
lir  and  liquid  water  containing  traces  of  an  acid  is  relatively  less  with 
large  than  with  small  areas  of  iron,  the  corrosion  being  greatest  at 
the  periphery.  It  increases  with  the  quantity  of  dissolved  oxygen 
ind  with  the  illumination,  hence  the  corrosion  of  columns  and  plates 

imersed  in  water  is  greatest  near  to  the  surface.  The  presence  of 
previously -formed  rust  accelerates  corrosion. 

Experiments  with  Kahlbaum's  iron  foil  show  that  rusting  is  com- 
pletely inhibited  by  chromic  acid  above  a  limiting  concentration  ;  in 
the  case  examined,  0*111  gram  per  litre  when  oxygen  is  bubbled 
through  the  corrosion  vessel.  Concentrated  solutions  of  chromic  acid 
exert  a  solvent  action  on  iron.  Very  dilute  solutions  of  alkali 
hydroxides  suffice  to  prevent  rusting,  but  the  presence  of  alkali 
hydroxide,  together  with  salts,  such  as  potassium  chloride,  only  inhibits 
rusting  when  above  a  certain  concentration.  It  is  therefore  possible 
for  rusting  to  take  place  in  an  alkaline  solution.  Dilute  solutions  of 
neutral  salts  accelerate  corrosion,  but  concentrated  solutions  retard  it, 
owing  to  the  diminished  solubility  of  oxygen.  The  action  of  acids 
on  iron  is  not  comparable  with  ordinary  corrosion,  so  that  acid 
"accelerated  "  tests  cannot  be  employed  to  determine  the  resistance  of 
iron  or  steel  to  rusting. 

The  solvent  action  of  drying  oils  on  iron  is  very  small.     C.  H.  D. 

Chromium  Steels.  A.  Portevin  {Compt.  rend.,  1911, 153,  64 — 66. 
Compare  Guillet,  Abstr.,  1904,  ii,  739). — The  martensite  structure 
shown  by  steels  containing  01%  of  carbon  and  7 — 22%  of  chromium 
can  be  made  to  disappear  by  annealing  for  a  sufficient  length  of  time. 
The  product  resembles  an  ordinai^y  moderately  hard  steel,  and  shows 
grains  analogous  to  ferrite,  traversed  by  filaments  of  a  carbide.  The 
paper  is  illustrated  by  two  micro-photographs.  W.  O.  W. 

Iron  Rust.     Eduard  Donath  and  A.  Indra  (Chem.  Zeit.,  1911,  36, 

773). — The  following  analyses  of  different  specimens  of  iron  rust  are 
given.  A  is  from  a  steel  bomb  used  for  liquid  sulphur  dioxide,  and 
had  thus  been  exposed  for  a  long  time  to  sulphui-  dioxide  gas.  £  is 
from  a  steam  boiler,  C  from  the  base  of  some  machinery,  and  D  is 
wire  rust : 

Combined 
Moisture.     H2O.        COo.     SiOa.    P3O5.     SOs-     NH,.     FeO.     FetPs.  Uu-fis.  Graphite. 

A.  4-41  12-21  0-83  049  0-46  272  1-07  2-23  74-52  0*23          ! 

B.  1-74  7-53  0-25  046  0-08  0-06  0-02  2-79  86-45  0-33          ? 
0.  2-35  6-23  0-65  3-32  0-43  0-18  0-06  6*04  78-56  1-69  0-49 
D.  1-60  1-55  0-93  0-84  0-28  0-07  0-02  1-03  92*94  0*41          ? 

The  authors  are  of  the  opinion  that  some  sulphuric  acid  will  always 
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be  found  in  ordinary  rust,  and  that  carbonic  acid  plays  some  part  in 
the  process  of  rusting.  T.  S.  P. 

The  Dihydrate  of  Uranic  Oxide.  William  Oechsner  de 
CoNiNCK  and  A.  Kaynaud  (Compt.  rend.,  1911,  153,  63 — 64.  Com- 
pare this  vol.,  ii,  403,  496). — Five  experiments  gave  a  mean  value  of 
270'46  for  the  molecular  weight  of  uranous  oxide  when  determined  by 
igniting  the  hydrate,  U03,2H20,  in  a  current  of  hydrogen. 

W.  O.  W. 

Thorium  Carbonates.  Edouaed  Chauvenet  {Compt.  rend.,  1911, 
153,  66 — 68). — Thorium  oxide  absorbs  carbon  dioxide  with  formation 
of  orthocarbonates.  Under  ordinary  pressure  the  hydroxide  absorbs 
the  gas  until  the  product  has  the  composition  2Th(OH)4,C02.  Under 
30 — 40  atmospheres,  more  gas  is  absorbed  until  the  normal  carbonate 
ThC04,2H20  is  obtained.  Under  the  same  conditions  the  anhydrous 
oxide  (ignited  at  a  temperature  not  exceeding  430°)  gives  a  basic 
carbonate,  ThCO^.eThOa.  The  hydrate  ThCO^.SHgO,  prepared  by  the 
action  of  sodium  carbonate  on  a  thorium  salt  in  aqueous  solution,  loses 
6H2O  when  placed  in  a  vacuum.  On  heating  to  120°,  it  forms  the 
basic  salt,  ThC04,Th02,l-5H20.  W.  O.  W. 

Bismuth  Carbonate.  Ludwig  Vanino  (Pharm.  Zentr.-h.,  1911, 
52,  761 — 762). — In  most  cases,  bismuth  carbonate  has  the  composition 
CO(0*BiO)2.  It  is  best  prepared  as  follows,  by  making  use  of 
mannitol  :  a  little  water  is  added  to  18*2  grams  of  mannitol  and  the 
whole  triturated  with  48*2  grams  of  powdered  bismuth  nitrate,  whereby 
a  solution  is  obtained.  To  100  c.c.  of  this  solution  at  0°  are  added 
20'7  grams  of  potassium  carbonate  dissolved  in  the  minimum  quantity 
of  water ;  when  almost  all  the  potassium  carbonate  has  been  added, 
the  bismuth  carbonate  separates  as  a  fine,  heavy  powder.  The 
precipitate  is  washed  with  water,  alcohol,  and  ether,  and  dried  in 
the  air.  Ammonium  carbonate  may  be  used  instead  of  potassium 
carbonate. 

It  is  very  difficult  to  wash  bismuth  carbonate  free  from  alkali, 
nitrates,  or  soluble  carbonates.  Bismuth  metahydrate,  dissolved  in 
concentrated  hydrochloric  acid,  is  not  suitable  for  the  preparation  of 
bismuth  carbonate.  T.  S.  P. 

Some  Supposed  Iridium  Chlorides ;  Condensed  Chlorides. 
Marcel  Deli^pine  {Compt.  rend.,  1911,  153,  60 — 63). — By  heating  the 
hydrate  H2lrClg,6H20  at  different  temperatures,  a  series  of  condensed 
chlorides  is  obtained.  That  prepared  in  ordinary  air  at  100°  has  the 
composition  IrCl3.84,l*66HCl,4'5H20,  and  gives  a  brown  solution  in 
water.  When  prepared  in  the  same  way  in  dry  air  the  substance  forms 
violet  solutions,  and  has  the  composition  IrCl3.54,0'66HCl,l'5H2O ; 
chlorides  prepared  at  higher  temperatures  are  only  slowly  dissolved  by 
water.  The  salt  IrCl3,4H20  described  in  Wurtz's  Dictionary  appears 
to  have  the  composition  IrCl3,mHCl,wH20,  where  m  is  less  than  unity 
(compare  Glaus,  J.  pr.  Chem.,  1860,  80,  282).  This  also  forms  con- 
densed chlorides  when  heated.  The  author  has  been  unable  to  prepare 
the  anhydrous  trichloride  described  by  Glaus.  W.  O.  W. 
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Mineralogical    Chemistry. 


A  Hitherto  Unrecognised  Crystallo-chemical  Relation. 
Franz  Loewinson-Lessing  {Centr.  Min.,  1911,  440 — 442). — It  has 
been  already  remarked  that  double  salts  possess  a  lower  degree  of 
symmetry  than  either  of  the  component  salts,  and  that  hydrated 
salts  have  lower  symmetry  than  the  corresponding  anhydrous  salts. 
It  is  now  pointed  out  that  in  complex  minerals  consisting  of  a  com- 
bination of  a  silicate  with  some  other  salt,  the  degree  of  symmetry  is 
higher  than  in  the  corresponding  simple  silicate.  For  example, 
nephelite  is  hexagonal,  whilst  in  the  sodalite  group,  where  this 
silicate  molecule  is  combined  with  sodium  chloride,  etc.,  the  symmetry 
is  cubic.  Again,  in  the  tetragonal  marialite  there  is  a  combination  of 
the  albite  molecule  (itself  triclinic)  with  sodium  chloride.  A  similar 
relation  is  shown  to  hold  with  helvine,  danalite,  melinophane, 
leucophane,  melanocerite,  etc.  L.  J.  S. 

Eglestonite  from  San  Mateo  Co.,  California.  Austin  F 
IloGERS  {Amer.  J.  Sci.,  1911,  [iv],  32,48 — 50). — The  mineral  eglestonite, 
previously  known  only  from  Terlingua,  Texas  (Abstr.,  1904,  ii,  46;  1907, 
ii,  788;  1910,  ii,  306),  has  been  found  as  minute  crystals,  associated 
with  other  mercury  minerals,  in  a  siliceous  matrix  in  serpentine  near 
Palo  Alto  in  San  Mateo  County.  The  crystals  are  cubic  with  a  cubic, 
octahedral,  or  rhombic-dodecahedral  habit ;  sometimes  they  areacicular, 
owing  to  elongation  of  the  rhombic-dodecahedron  in  the  direction  of  a 
cubic  axis.  Their  orange-yellow  to  brownish-yellow  colour  is  changed 
to  black  on  exposure  to  light,  but  the  adamantine  lustre  is  retained. 
An  analysis  made  on  25  mg.  gave  Hg  88'00,  CI  7*43%,  agreeing  with 
the  eglestonite  formula  Hg^ClgO.  L.  J .  S. 

Formula  of  Pearceite  and  of  Polybasite.  Frank  R.  Van  Horn 
{Amer.  J.  Sci.,  1911,  [iv],  32,  40—44.  Compare  this  vol.,  ii,  614).— The 
formula  9(Ag,Cu)2S,Sb2S3  given  for  polybasite  by  H.  Rose  in  1829 
has  always  been  generally  accepted;  and  Penfield  in  1896  described 
pearceite  as  a  new  mineral  with  the  analogous  formula 

9(Ag,Cu)2S,As2S3. 
Rammelsberg    {Mineralchemie,    1875)     had,   however,    suggested   the 
formula  8(Ag,Cu)2S,(Sb,As)2S3.     A  discussion  of  the  published  analyses 
(seven   of   pearceite  and   ten  of  polybasite)  leads  the   author  to  the 
conclusion  that  the  latter  formula  is  the  correct  one.  L.  J.  S. 

Magnesite  Deposits  of  Bichberg  on  the  Semmering  Pass  : 
Bichbergite,  a  New  Sulphantimonite.  0.  Grosspietsch  {Centr. 
Min.,  1911,  433 — 435). — These  magnesite  deposits  closely  resemble 
those  of  other  Alpine  occurrences  described  by  Redlich  and  Cornu 
(Abstr.,  1909,  ii,  410).  Associated  minerals  are  dolomite,  quartz, 
talc,  rumpfite,  iron-pyrites,  stibnite,  galena,  fahlerz,  and  a  new  species 
called  eicbbergite. 
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Rumpfite  occurs  as  finely  granular,  dirty-white  to  greyish-green 
masses  ,  under  the  microscope  it  shows  a  confused  fibrous  or  sheafy 
structure;  D  2"666.     Analysis  gave  : 

SiOa.  AI2O3.  FegO..  MgO.  H2O.  Total. 

29-55  35-15  2-61"  19-37  13-00  9968 

30-71  38-10  1-83  17-83  ll'SO  99-77 

Eichhergite. — A    single    massive   fragment  was  found  embedded  in 
magnesite,   and    coated    with   green   and   yellow   alteration  products. 
It  is  iron-grey,  and  breaks  with  an  irregular  fracture.     Hai'dness  over 
6 ;  D  5-36.     The  following  analysis  agrees  with  the  formula  : 
(Cu,Fe)2S,3(Bi,Sb)2S3. 

Cu.  Fe.  Bi.  Sb.  S.  Total. 

3-62  1-45  51-53  30-00  12-74  99-34 

L.  J.  S. 

Schaumopal  [Float-stone].  Otto  Hauser  {Centr.  Min.,  1911, 
436 — 438). — The  acid  vapours  (sulphur  dioxide)  emitted  by  the 
Virunga  volcanoes  in  German  East  Africa,  by  their  action  on  the  lavas 
(limburgite,  basanite,  etc.),  have  given  rise  to  white  cellular  masses  of 
opaline  silica,  intermixed  with  which  is  some  native  sulphur.  Analyses 
I  and  II  are  of  the  pure  white  material,  and  III  of  partly  de- 
composed material  (dried  at  150°). 


8. 

Si02. 

TiOa. 

AI2O3. 

PeaOs. 

CaO. 

MgO. 

NasO. 

KoO.    SO3. 

CI. 

H2O. 

Total. 

I. 

5-73 

81-34 

2-50 

1-97 

— 

0-41 

— 

— 

—       0-03 

trace 

8-20 

100-24 

II. 

4-52 

82-25 

2-34 

2-03 

trace 

0-53 

trace 



—       0-21 

0-13 

7-99 

100-00 

II. 

9-30 

73-16 

3-59 

3-99 

7-23 

0-55 

1-29 

0-uO 

trace     0  24 

0-01 

— 

99-8(; 

L.  J.  S. 

Rare  Gaees  of  Thermal  Springs  and  the  Information 
Yielded  by  Them  in  Regard  to  Radioactivity  and  the  Phytsics 
of  the  Earth.  Charles  Moureu  {Bull.  Soc.  chim.,  1911,  [iv],  9, 
i — xxv). — A  lecture  delivered  to  the  Freuch  Chemical  Society, 
in  which  the  author's  results  and  conclusions  on  this  subject  are 
summarised  (compare  Abstr.,  1909,  ii,  363;    1910,  ii,   136). 

K.  V.  S. 


Physiological    Chemistry. 


The  Action  of  Trypsin  on  the  Different  Oxidative  Processes 
in  Animal  Tissues.  Fr.  Battelli  and  (Mile.)  Lina  Stern  (Biochem. 
Zeitsch.,  1911,  34,  263 — 274). — The  authors  have  already  shown  that 
there  are  two  classes  of  oxidative  processes  in  the  tissues,  namely,  those 
which  take  place  in  the  presence  of  the  intact  cell  only  (the  primary 
respiration,  oxidation  of  citric  and  succinic  acids,  etc.),  and  those 
which  take  place  in  the  presence  of  extracts  of  tissue.     An  investiga- 
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lion  on  the  influence  of  trypsin,  with  employment  of  the  same 
methods  and  materials  used  in  former  investigations,  on  the  two 
classes  of  oxidative  processes  was  undertaken.  It  was  found  that 
trypsin  has  no  influence  on  the  oxidative  processes  of  the  latter  class. 
On  the  other  hand,  it  causes  a  diminution  of  the  oxidative  processes  of 
primary  respiration,  and  oxidation  by  tissues  of  citric  and  succinic 
acids.  It  has  no  influence,  on  the  other  haud,  on  the  urico-  and 
alcohol-oxydases,  at  least  when  the  action  of  the  trypsin  has  exceeded 
one  hour.  The  authors  discuss  recent  hypotheses  on  the  action  of 
lipoids  on  oxidative  processes.  S.  B.  S. 

The  Action  of  Radium  Emanations  on  Some  of  the  Main 
Constituents  of  Normal  Blood.  Helen  Chambers  and  Sidney 
Russ  {Proc.  Boy.  Soc,  1911,  -5,84,  124 — 136). — Red  corpuscles  are 
hsemolysed  by  a-rays,  and  oxyhsemoglobin  is  converted  into  methaemo- 
globin.  Leucocytes  undergo  marked  degenerative  changes  when 
subjected  to  a-rays.  During  clotting,  the  leucocytes  appear  to  move 
away  from  the  a-radiated  region.  This  is  attributed  to  changes  in  the 
surface-tension  of  blood  serum  when  radiated.  The  specific  properties 
of  opsonin  and  hsemolytic  complement  are  lost  when  serum  is  exposed 
to  a-rays.  The  progressive  changes  caused  by  these  rays  indicate  that 
opsonin  and  complement  are  not  identical.  The  ft-  and  y-rays  yielded 
negative  results  in  analogous  experiments.  W.  D.  H. 

The  Interpretation  of  the  Precipitin  Reaction.  D.  A.  Welsh 
and  H.  G.  Chapman  (J.  Roy.  Soc.  New  South  Wales,  1910,  44, 
320 — 333). — Further  experimental  evidence  is  given  in  support  of  the 
authors'  contention  that  in  the  precipitin  reaction  the  main  mass  of 
the  precipitate  is  formed  by  constituents  of  the  anti-serum. 

W.  D.  H. 

The  Action  of  Minimal  Amounts  of  Acid  on  the  Blood- 
vessels. Carl  Schwarz  and  Frieda  Lembergeu  {FJluger'sArchiv,  1911, 
141,  149 — 170). — From  perfusion  experiments  on  the  sub-maxillary 
gland  of  the  cat,  separated  from  the  central  nervous  system,  and  on 
the  intra-cranial  vessels  of  the  dog,  it  is  shown  that  very  dilute 
acids  cause  temporary  vaso-dilatation.  Acids  weaker  than  carbonic, 
aminopropionic  and  aminoacetic  have,  however,  no  action.  This 
occurs  whether  the  animals  have  been  poisoned  with  nicotine,  and, 
as  in  the  case  of  adrenaline,  the  effect  is  a  peripheral  one.  The 
conclusion  drawn  is  that  the  increased  production  of  carbon  dioxide 
and  acid  products  which  accompanies  activity  is  a  cause  of  the 
dilatation  of  the  vessels  of  the  active  organs.  W.  D.  H. 

Action  of  Pancreatic  Lipase.  Contributions  to  the  Biology 
of  Enzymes.  Sabato  Visco  {Atti  R.  Accad.  Lincei,  1911,  [v],  20, 
i,  780 — 787). — The  author  has  examined  the  action  of  pancreatic  juice 
on  triolein  (sweet  almond  oil)  at  40'^,  and  finds  that  the  amount  of  fat 
hydrolysed  is  increased  when  a  farther  portion  of  juice  is  added  to  a 
mixture  in  which  no  further  hydrolysis  is  taking  place.  When,  in  the 
same  circumstances,  more  oil  is  added,  the  absolute  amount  of  acid 
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present  is  also  increased  to  some  extent,  although  not  always.  The 
addition  of  bile  to  a  mixture  of  fresh  juice  and  oil  accelerates  the 
hydrolysis,  but  does  not  increase  its  ultimate  amount,  but  when  fresh 
juice  is  added  repeatedly,  the  addition  of  bile  does  not  increase  oven 
the  velocity  of  hydrolysis,  and  appears  sometimes  to  diminish  it. 

K.  V.  S. 

The  Relationship  of  Nitrogen  and  Sulphur  in  Metabolism. 
Oscar  Gkoss  [Zeitsch.  exp.  Path.  Ther.,  1911,  9,  Reprint  19  pp.). — The 
present  research  arose  from  the  study  of  certain  features  of  metabolism 
in  alcaptonuria.  In  dogs  fed  on  horseflesh,  the  N  :  S  ratio  is  practically 
equal  in  intake  and  output.  In  inanition,  the  nitrogen  and  sulphur 
excretion  both  fall,  but  the  N  :  S  ratio  falls  also,  with  certain  rises  at 
intervals.  In  lecithin  feeding,  although  there  is  again  a  general 
correspondence  between  the  ratio  in  the  food  and  excreta,  there  is  a 
tendency  to  nitrogen  retention  ;  lecithin  is,  however,  not  a  protein 
sparer,     The  administration  of  alkalis  has  no  effect  on  the  N  :  S  ratio. 

W.  D.  H. 

The  Action  of  the  Enzymes  of  the  Stomach,  Pancreas, 
and  Mucous  Membrane  of  the  Small  Intestine  on  Gelatin. 
D.  MiNAMi  {Bioc/iem.  Zeitsch.,  1911,  34,  248— 260).— By  the  action  of 
pepsin,  hydrochloric  acid,  and  extract  of  the  mucous  membrane  of  the 
small  intestine  on  gelatin,  only  a  small  amount  of  hydrolysis  takes 
place  (determined  by  Sorensen's  titration  method).  The  pancreas 
extract  has  a  much  stronger  action,  or  largely  breaks  down  the 
peptide  bonds.  Peptides,  which  are  not  precipitated  by  tannin  solu- 
tions, appear  to  be  formed,  and  also  small  quantities  of  Z-leucine  and 
Z-proline.  No  glycine  was  found,  and  in  this  respect  the  pancreas 
gelatinase  differs  from  gelatinase  B.  prodigiosus,  by  the  action  of  which 
glycine  is  formed.  S.  B.  S. 

The  Resorption  of  Gelatin  in  the  Small  Intestine. 
D.  MiNAMi  (Biochem.  Zeitsch.,  1911,  34,  261— 262).— Gelatin,  un- 
digested and  digested  with  pepsin  and  pancreatin,  was  introduced 
into  isolated  loops  of  the  small  intestine  of  dogs,  and  the  amount 
which  had  been  resorbed  determined  after  intervals  of  one  hour  by 
washing  out  the  contents  of  the  loops  and  estimating  the  nitrogen. 
Very  little  undigested  gelatin  is  resorbed,  but  larger  quantities  of  the 
peptonised  protein,  and  still  larger  quantities  of  the  pancreatised 
protein,  under  the  above  conditions.  S.  B.  S. 

Fermentation  Processes  in  the  Digestive  Tract  oi 
Ruminants.  I.  Markoff  {Biochem.  Zeitsch.,  1911,  34,  211 — 232). — 
By  means  of  a  modified  Haldane  gas-analysis  apparatus,  which  is 
figured,  estimations  of  the  hydrogen,  methane,  and  carbon  dioxide  and 
nitrogen  from  the  paunch  and  colon  of  oxen  and  goats  were  made. 
The  gases  were  withdrawn  by  means  of  stomach  tubes.  In  the  case  of 
the  stomach,  the  quantity  of  carbon  dioxide  was  sometimes  less  than 
that  of  the  methane,  and  in  the  maximum,  1-52  times  that  of  the 
methane.     Where,  however,  the  stomach  contents  were  removed  and 
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submitted  to  fermentation  in  vitro,  the  quantity  of  carbon  dioxide  was 
three  to  four  times  that  of  the  methane.  This  ratio  increased  on 
addition  to  the  contents  of  soluble  sugars.  The  carbon  dioxide  is 
apparently,  therefore,  resorbed  as  it  is  formed  in  the  stomach.  In 
the  colon,  the  ratio  of  carbon  dioxide  to  methane  is  smaller  than  in 
the  stomach,  being  in  two  cases  0'35  and  0-18  to  1  respectively.  The 
ratio  of  the  methane  to  hydrogen  was  large,  varying  in  a  large 
number  of  experiments  between  9*84  and  789  :  1  in  the  stomach  and 
25*8  and  26"8  (in  two  experiments  only)  :  1  in  the  colon.  In  the 
fermentation  experiments  carried  out  in  vitro  with  the  contents  of  the 
stomach  and  colon,  the  amount  of  hydrogen  could  be  largely  increased 
by  the  addition  of  soluble  carbohydrates.  S.   B.  S. 

The  Adaptation  Capacity  of  the  Animal  Organism  to  Over- 
Abundant  Nutriment.  E.  Gbafe  and  D.  Gkaham  {Ztitsch.  physiol. 
Gkem.,  1911,  73,  1 — 67). — In  dogs,  over-feeding  for  long  periods  leads 
to  retention  of  nitrogen,  but  the  body-weight  remains  fairly  constant. 
This  appears  to  be  due  to  great  activity,  increase  of  oxidation,  and  loss 
of  water.  Full  metabolic  details  are  given  ;  the  respiratory  figures 
point  to  the  existence  of  a  luxus  consumption.  W.  D,  H. 

The  Behaviour  of  Glycogen  in  the  Ovary  of  Rana  fusca. 
Max  Bleibtkeu  (/'/^er's  Archtv,  1911,  141,  328— 342).— The  total 
glycogen  in  the  frog  and  that  of  the  liver  increases  from  April 
onwards,  reaching  its  maximum  in  September  and  October  and 
diminishing  during  the  winter.  The  glycogen  of  the  ovary 
steadily  increases  from  July  onwards  until  the  next  April,  when 
nearly  half  the  glycogen  of  the.  body  is  contained  in  the  eggs.  The 
results,  which  on  the  whole  confirm  Kato's,  point  to  the  importance 
of  glycogen  in  the  nutrition  of  the  eggs.  W.  D.  H. 

Chemical  Composition  of  Normal  Oerebro-apinal  Fluid. 
True  Nature  of  this  Liquid.  W.  Mesthezat  (Bull.  Soc.  chim., 
1911,  [iv],  9,  683 — 688). — The  paper  contains  the  results  of  the 
complete  analysis  of  a  mixture  of  twenty  normal  fluids  preserved  by 
heat,  and  the  means  of  various  estimations  carried  out  with  about 
sixty  individual  fluids.  The  following  physical  constants  were  deter- 
mined :  (^1^1-00759,  a-0'577°.  The  composition  was  found  to  be  as 
follows  (in  grams  per  litre):  water,  996'69  ;  total  solids,  10'90;  ash, 
8"8C.  Analysis  of  the  ash  gave  the  following  results  (in  grams  per 
litre  of  the  original  liquid)  : 

NagO.  KjO.    CaO.  MgO.  AlAi?)-  ^eA-  P2O5.     SO3.     NgOg.    COo.      CI.      Loss. 
4-346    0-251  0-095  0-050    0-0007    0*002   0-029    0-028   traces   0-550   4-448   0*0023 

Normal  (as  distinct  from  pathological)  cerebro-spinal  fluid  only  con- 
tains traces  of  albumin,  and  no  albumoses  or  peptones.  No  diastatic 
action  could  be  observed.  The  close  resemblance  between  cerebro- 
spinal fluid  and  blood  serum  is  pointed  out,  and  it  is  shown  that  the 
former,  as  well  as  the  fluids  of  the  eye  and  of  the  internal  ear,  has  the 
composition  which  would  be  expected  if  it  had  been  produced  by 
dialysis  of  blood  serum.  This  discredits  the  view  that  it  is  a  glandular 
secretion.  R.  V.  S. 
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The  Functions  of  the  Liver.  E,  Wehrle  {Biochem.  Zeitsch.^ 
1911,  34,  233 — 241). — The  animals  employed  were  geese,  and  the 
action  of  the  liver  was  partly  excluded  by  exposing  the  portal  vein, 
and  severing  it  between  two  ligatures.  It  was  found,  from  analyses 
of  the  urine,  that  considerable  quantities  of  carbohydrate  are  assimi- 
lated, even  when  the  action  of  the  liver  is  excluded.  The  organism 
under  these  conditions  shows  a  varied  tolerance  to  different  sugars, 
especially  to  Isevulose,  which  is  not  very  markedly  different  from  the 
tolerance  under  normal  conditions.  From  these  results  the  conclusion 
is  drawn  that  in  certain  diseases  of  the  liver,  the  diminished  tolerance 
to  Isevulose  is  not  due  to  injury  to  the  liver  parenchyma,  so  much 
as  to  other  general  disturbed  conditions.  The  exclusion  of  the  liver 
also  causes  a  marked  increase  in  the  ammonia  excretion,  and,  after 
administration  of  glycine,  the  increase  of  amino-acid  excretion  is 
greater  when  the  liver  is  excluded  than  in  normal  animals. 

S.  B.  S. 

The  Relation  of  the  Spleen  to  the  Fixation  of  Antigens 
and  the  Production  of  Immune  Substances.  Arno  B.  Luck- 
HARDT  and  Frank  C.  Becht  {Amer.  J.  Physiol.,  1911,  28,  257 — 274, 
Compare  this  vol.,  ii,  217). — When  an  optimum  dose  of  antigen  (goat's 
or  rat's  blood)  is  injected  intravenously  into  a  dog,  the  antigen  is 
partly  fixed  by  the  spleen  ;  for  if  the  spleen  of  the  dog  is  removed, 
emulsified,  and  introduced  into  the  peritoneal  cavity  of  a  normal  dog, 
the  specific  immune  substances  appear  in  the  serum  of  the  latter, 
whereas  the  introduction  of  normal  spleen  produces  no  such  result. 
The  introduction  of  "immune"  heart  muscle,  liver,  bone-marrow, 
and  lymph  glands  did  not  give  a  positive  result.  Dogs  from  which  the 
spleen  has  been  removed  do  not  produce  hsemolysins,  hiemagglutinins, 
or  hsemopsonins  as  rapidly,  nor  in  so  high  a  concentration,  as  normal 
dogs.  W.  D.  H. 

The  Relationship  between  Muscular  Rigor  and  Protein  Co- 
agulation ;  Chemical  Stimulation  of  Muscle.  II.  Rigor  Pro- 
duced by  Salts.  Ernst  Rossi  [Zeitsch.  Biol.,  1911,  66,  253—273. 
Compare  Abstr.,  1910,  ii,  730). — If  the  curarised  sartor ius  of  a  frog  is 
immersed  in  thiocyanate  solutions  it  contracts  immediately,  and  after 
some  time  becomes  quite  inactive.  The  more  concentrated  the  solution, 
the  greater  is  the  initial  contraction,  which  in  iV-solutions  becomes 
partly  and  in  2  A^-solutions  a  completely  permanent  rigor.  There 
are  slight  differences  in  the  action  of  the  potassium  and  sodium  salts. 
Salicylates  act  in  a  similar  way.  Potassium  and  sodium  iodides  also 
act  similarly,  but  if  the  muscle  is  immersed  in  2iV'-sodium  bromide, 
potassium  or  sodium  chloride  solutions,  the  initial  contractions  pass 
off.  If  the  2iV-sodium  and  potassium  thiocyanate  solutions  be  replaced 
by  the  indifferent  Gothlin's  solution  at  the  commencement  of  their 
action,  the  initial  contraction  will  pass  off.  If  this  experiment  is 
repeated  several  times,  the  thiocyanates  after  a  time  fail  to  produce 
contraction.  Thiocyanates  and  .salicylates  also  gradually  destroy  the 
irritability  of  the  muscle  to  chloroform.  N-  and  2^-solutions  of  sodium 
thiocyanate  also  produce  the  rigor  contraction  when  injected  into  the 
blood-stream.  S.  B.  S. 
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The  Action  of  Veratrine  on  Striated  Muscle.  I.  G.  Lamm 
{Zeitsch.  Biol,  1911,  56,  223 — 252). — The  experiments  were  carried 
out  on  the  isolated  sartorius  muscle  of  a  frog,  and  the  contractions 
recorded  after  stimulus  and  after  addition  of  veratrine  to  the  Ringer's 
fluid  in  which  the  muscle  was  suspended.  The  critical  toxic  amount, 
that  is,  the  quantity  of  poison  necessary  to  cause  a  submaximal  tetanus 
lasting  a  few  seconds  after  a  response  to  a  momentary  stimulus,  was 
determined  under  different  conditions  of  temperature,  changes  in 
the  concentration  of  the  salts  in  Ringer's  fluid,  etc.  The  tetanus  is 
assumed  to  be  due  to  the  effect  of  the  interaction  of  the  meta- 
bolism products  and  the  poison.  The  most  noteworthy  effect  due  to 
the  alteration  of  the  contents  of  the  fluid  in  which  the  muscle  is 
suspended  is  that  resulting  from  the  change  in  the  calcium  content. 
Diminution  in  calcium  content  increases  the  sensitiveness  of  the 
muscle  to  the  poison,  whereas  an  increase  diminishes  the  sensitiveness. 

S.  B.  S. 

Biochemistry  of  Protozoa.  Theodor  Panzer  (Zeitsch.  physiol. 
Chem.,  1911,  73,  109 — \27). — Masses  of  Goussia  Gadi  removed  from 
the  swim-bladders  of  various  sea-fish  contained  14%  solids,  12*9% 
organic  matter,  and  1'25%  nitrogen.  Considerable  quantities  of 
cholesterol  were  separated  out,  but  no  chitin  or  other  carbohydrate- 
like substance.  Among  the  proteins  a  phosphorus-free  glucoprotein 
and  a  gelatin-yielding  material  were  identified,  with  traces  of  a  sub- 
stance resembling  elastin,  and  from  the  sporozoites,  proteoses. 

W.  D.  H. 

Acapnia  and  Glycosuria.  Yandell  Henderson  and  Frank 
P.  Underbill  {Amer.  J.  Physiol,  1911,  28,  275— 289).— Acapnia 
(diminution  of  carbon  dioxide  in  the  body)  is  a  frequent  concomitant 
of  hyperglycsemia  and  of  glycosuria.  In  some  experimental  forms  of 
diabetes,  prevention  of  acapnia  obviates  disturbances  of  the  sugar- 
regulating  functions.  Traumatic  and  emotional  glycosuria,  and  that 
produced  by  etherisation  are  believed  iTSually  to  bo  due  to  acapnia. 
Injection  of  "  peptone  "  is  well  known  to  cause  acapnia  (Lahousse, 
1889);  it  is  now  found  that  it  also  leads  to  hyperglycsemia.  In 
diabetic  coma,  an  acute  and  true  acapnia  occurs  as  a  result  of  hyper- 
pnoea,  and  not  merely  due  to  the  expulsion  of  carbon  dioxide  from  the 
blood  by  acids;  for  in  acidosis  the  acidity  (H  ion  concentration)  is 
probably  below  the  normal,  and  the  hyperpncea  is  induced  by  the 
ethereal  (not  the  acid)  acidosis  substances,  for  instance,  acetone.  The 
only  certain  criterion  of  acapnia  or  hypercapnia  is  analysis  of  the 
alveolar  and  blood  gases.  W.  D,  H. 

The  Composition  of  Human  Milk  in  Nephritis.  St.  Engel  and 
Hans  Murschhauser  [Zeitsch.  physiol  Chem.,  1911,73,  101 — 108). — 
In  nephritis,  the  residual  nitrogen  of  both  blood  and  milk  is  increased, 
but  on  the  whole  the  secretion  and  composition  of  the  milk  are  but 
little  altered.  The  mammary  gland  can  act  as  an  excretory  organ  for 
urinary  constituents,  but  neither  mother  nor  child  suffers. 

W.  D.  H. 
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Aneesthetics.  Augustus  D.  Waller,  Fredeeick  W.  Hewitt, 
Blumfbld,  John  A.  Gardner,  and  George  A.  Buckmaster  {Brit. 
Assoc.  Report,  1910,  268 — 281). — This  report  deals  with  the  principles 
of  anaesthesia  by  ether  vapour  [Waller],  the  rate  of  assumption  of 
chloroform  by  the  blood  and  the  percentages  of  chloroform  found  in 
the  blood  of  cats  at  the  asphyxial  point,  using  different  strengths  of 
chloroform-air  mixture  [Buckmaster  and  Gardner],  and  the  influence  of 
oxygen  on  the  anaesthetic  effect  of  chloroform  [Hewitt  and  Waller]. 

T.  S.  P. 

Glycogenic  Property  of  Glucosamine.  F.  Rogoziuski  {Compt. 
rend.,  1911,  153,  211 — 213).— Glucosamine  is  an  important  constituent 
of  many  proteins.  Several  investigators  have  experimented  with 
rabbits  to  ascertain  whether  the  introduction  of  glucosamine,  as  such 
or  as  a  derivative,  increases  the  amount  of  glycogen  ;  the  results, 
however,  have  all  been  negative.  The  author  has  experimented  on 
a  young  chicken,  four  days  old,  but  here  again,  after  the  introduction 
of  glucosamine  hydrochloride  through  the  stomach,  the  amounts 
of  glycogen  in  the  liver  and  in  the  muscles  are  not  greater  than  the 
customary  amounts  in  chicken  of  this  age. 

Comparative  experiments  have  been  made  on  the  behaviour  of  an 
emulsion  of  yeast  (freed  from  glycogen)  on  distilled  water,  1%  aqueous 
sucrose,  1%  aqueous  glucosamine  acetate,  and  1%  aqueous  tsoglucos- 
amine  acetate.  Fermentation  commenced  at  once  in  the  sugar 
solution,  and  after  four  hours  the  presence  of  glycogen  was  detected 
by  the  coloration  with  iodine.  The  solutions  of  glucosamine  and  iso- 
glucosamine,  however,  did  not  ferment,  and  glycogen  could  not 
be  detected,  the  microscopic  aspects  of  the  two  cultures  being  exactly 
like  that  in  the  distilled  water.  0.  S. 


Phloridzin-  and  Phloretin-glycuronic  Acids.  I.  Jos. 
ScHULLER  {Zeitsch.  Biol.,  1911,  56,  274 — 308). — Investigations  were 
carried  out  with  the  object  of  determining  the  fate  of  phloridzin 
injected  into  the  organism,  and  for  this  purpose  experiments  were 
undertaken  with  the  object  of  quantitatively  isolating  phloridzin  or  a 
derivative  from  the  urine.  It  was  found  incidentally  that  when  this 
substance  is  treated  with  bromine,  it  undergoes  hydrolysis  in  addition 
to  bromination,  and  yields  quantitatively  the  theoretical  amount 
of  dextrose,  together  with  tetrabromophloretin.  If  the  bromination  is 
carried  out  in  methyl  alcohol  instead  of  water,  the  methyl  glucoside 
is  obtained  instead  of  dextrose.  Other  glucosides,  such  as  arbutin, 
undergo  a  similar  hydrolysis  on  treatment  with  bromine,  whereas 
others,  such  as  aesculin,  quercitrin,  etc.,  yield  no  free  sugar  on  similar 
treatment.  In  the  urine  of  animals  treated  with  phloridzin,  more 
reducing  substance  is  set  free  than  can  be  accounted  for  by  phloridzin  in 
itself,  and  the  author  has  shown  that  this  is  due  to  the  fact  that 
the  glucoside  is  excreted  in  the  form  of  its  glycuronic  acid,  Og^HggOig, 
which  has  [aju  -  102 '2°.  The  substance  is  easily  soluble  in  hot 
water,  alcohol,  or  acetone,  but  sparingly  so  in  ether  or  ethyl 
acetate.  On  hydrolysis  with  dilute  sulphuric  acid  under  certain 
conditions,  there  is  scission  of  the  glucose,  and  not  the  glycuronic 
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group  from  this  substance  of  diglucosidal  nature.  As  a  result  of  this 
action,  phloretinglycuronic  acid,  which  begins  to  decompose  between 
110°  and  120°,  is  obtained;  this  decomposes  on  treatment  with 
bromine,  yielding  tetrabromophloretin  and  glycuronic  acid.  The  author 
discusses  the  older  theories  as  to  the  formation  of  glj'curonates  in  view 
of  these  results,  and  draws  the  conclusion  that  it  is  possible  that 
dextrose  is  first  oxidised  to  glycuronic  acid  before  pairing  with  the 
infected  substance  takes  place.  He  shows,  furthermore,  that 
phloridzinglycuronic  acid  is  practically  non-toxic,  causing  no  glycosuria 
in  rabbits,  and  only  relatively  little  glycosuria  in  dogs  as  compared 
■rith  the  effect  of  the  free  phloridzin.  S.  B.  S. 

"  The  Influence  of  Urea  on  the  Blood  and  Milk  of  Suckling 
Women.  St.  Engel  and  Hans  Mursohhauser  {Zeilsch.  physiol. 
Chevi.,  1911,  73,  131 — 137). — The  administration  of  urea  leads  to  an 
increase  of  the  residual  nitrogen  both  in  the  blood  and  milk  of  suckling 
women.  W.  D.  H. 

Oil  of  Phosphorus  and  its  Combinations  in  the  Organism 
Investigated  by  means  of  the  Blectroscopic  Detection  of 
Phosphorus.  H.  Schmidt  (Biochem.  Zeitsch.,  1911,  34,  280—305).— 
The  experiments  were  carried  out  by  means  of  a  modification  of  Elster 
and  Geitel's  electroscope.  It  was  found  that  phosphorus,  even  in 
solution  in  oil,  made  the  air  a  conductor  of  electricity,  the  effect  being 
proportional  to  the  amount  of  phosphorus.  The  temperature  optimum 
was  60°  The  ionisation  diminishes  as  the  oxidation  of  the  phos- 
phorus proceeds  ;  as  in  oily  solutions,  a  protective  layer  of  insoluble 
oxides  is  formed.  Inactive  gases,  such  as  hydrogen,  carbon  dioxide, 
etc.,  can  become  saturated  with  phosphorus  vapour,  and  can  then  cause 
the  air,  as  soon  as  oxidation  commences,  to  become  ionised.  Pure 
oxygen  can  also  be  saturated  with  phosphorus  vapour,  and  oxidises  only 
on  dilution,  when  ionisation  commences.  Phosphorus,  in  oily 
solutions,  enters  into  combination  with  both  arterial  and  venous 
blood,  but  not  with  serum.  Elementary  phosphorus  can  be  detected 
in  the  expired  air  from  animals  poisoned  by  this  substance.  The  air 
expired  from  animals,  after  large  intra-arterial  doses  of  phosphorus,  is 
ionised.  In  such  cases,  elementary  phosphorus  passes  from  the  blood 
to  the  alveolar  wall,  where  it  is  oxidised.  S.  B.  S. 

Experimental  Poisoning  by  Oxalic  Acid.  Localisation  of 
the  Poison  in  the  Various  Organs.  Sarvonat  and  Eoubier 
{Ann.  Chim.  anal,  1911,  16,  256— 258).— To  a  dog  weighing  18  kilos, 
were  administered  increasing  doses  of  sodium  oxalate,  until  after 
fourteen  days  50-4  grams  had  been  given  ;  the  last  few  days  the  animal 
suffered  from  diarrhoea  with  haemorrhage,  and  seemed  disgusted  with 
its  food,  so  that  it  did  not  take  the  full  dose  given.  The  dog  was  then 
killed  by  severing  the  femoral  vein,  and  the  organism  washed  out  by 
injection  with  physiological  salt  solution.  The  various  organs  were, 
including  the  blood,  then  examined  for  oxalic  acid. 

The  blood  showed  0*0017%,  a  portion  of  the  liver  0-0098%,  two  lungs 
0-0106%,  two  kidneys  0-0225%,  a  portion  of  the  sinews  0-0250%, 
and  the  brain  0*0270%  of  oxalic  acid.  L.  de  K. 
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Forensic  Detection  of  Veronal.  Alfr.  Heiduschka  {Arch 
Pharm.,  1911,  249,  322). — The  examination,  almost  immediately 
after  death,  of  the  body  of  a  woman  killed  by  veronal,  showed  the 
presence  of  only  extremely  small  quantities  of  the  poison  in  the  urine, 
spleen,  heart,  liver,  bile,  oesophagus,  stomach,  and  intestines.  The 
author  points  out  that  this  is  a  case  where  the  greater  part  of  the 
poison  must  have  been  eliminated  from  the  system  before  death 
occurred.  C.  S. 

Influence  of  Oxidation  on  the  Toxicity  of  Urohypotensine. 
J,  E.  Abelous  and  E.  Bardier  {Conipt.  rend.,  1911,  153,  122—123). 
— Urohypotensine  has  been  oxidised  at  40°  for  two  hours  by  sodium 
permanganate,  persulphate,  and  chlorate  respectively.  On  rabbits, 
0*03  gram  of  urohypotensine  per  kilo,  of  body-weight  is  never  a 
lethal  dose,  but  the  injection  of  the  oxidised  toxin  into  the  blood 
stream  causes  death  almost  instantly.  Sodium  chlorate  is  the  best 
oxidising  agent,  in  that  its  effects  are  constant  and  regular. 

At  present  little  can  be  said  regarding  the  nature  of  the  oxidised 
urohypotensine.  Possibly  very  toxic  nitriles  are  produced,  because 
agents,  such  as  sodium  thiosulphate,  which  are  antitoxic  to  certain 
nitriles  show  a  similar  behaviour  towards  oxidised  urohypotensine. 

C.  S. 


Chemistry  of  Vegetable  Physiology  and  Agriculture. 


The  Mechanism  of  Alcoholic  Fermentation.  Alexandre 
Lebedeff  {CompL  rend.,  1911,  152,  136 — 139.  Compare  Abstr., 
1910,  i,  706). — From  the  analysis  of  the  jt)-bromophenylhydrazone  of 
hexosephosphoric  acid  which  he  has  now  succeeded  in  recrystallising, 
the  author  concludes  that  hexosephosphoric  acid  has  the  composition 
previously  ascribed  to  it  by  Young  (Abstr.,  1910,  i,  12).  Extract 
of  dried  yeast  is  stated  to  ferment  a  5%  solution  of  dihydroxyacetone 
as  readily  as  saccharose.  When  the  fermentation  takes  place  in 
presence  of  phosphate,  an  organic  compound  is  obtained  which  is 
identical  with  the  hexosephosphate  produced  from  a  hexose  under 
similar  conditions.  A  theory  of  the  alcoholic  fermentation  of  sugar 
is  given,  according  to  which  in  the  presence  of  the  enzyme  the  hexose 
is  first  converted  into  two  molecules  of  a  triose  ;  these  then  condense 
with  the  phosphate  to  form  trioso-phosphate,  and  this  polymerises  to 
form  a  hexosephosphate,  which  then  reacts  with  water  with  production 
of  carbon  dioxide,  alcohol,  and  free  phosphate.  W.  J.  Y. 

The  Reduction  of  Furfuraldehyde  by  Yeasts  During 
Alcoholic  Fermentation.  Carl  J.  Lintner  and  H.  J.  von 
LiEBiG  {Zeitsch.  physiol.  Ghem.,  1911,  72,  449— 454).— The  dis- 
appearance of  furfuraldehyde  in  yeast  cultures  is  due  to  its  reduction 
to  furfuryl  alcohol,  and  not  to  its  oxidation  to  pyromucic  acid.     This 
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change  is  also  induced  by  yeast  suspended  in  water,  but  the  rate  of 
change  is  not  so  great  as  in  the  case  of  fermenting  yeast. 

Under  favourable  conditions  about  70%  of  the  furfuraldehyde 
.supplied  is  converted  into  a  mixture  of  two  parts  of  furfuryl  alcohol  and 
one  part  of  a  crystalline  substance  which  has  not  been  identified. 
This  substance  appears  to  be  related  to  furfuryl  alcohol,  and  is 
probably  produced  by  secondary  action.  An  experiment,  in  which 
20  grams  of  furfuraldehyde  were  added  to  4  litres  of  10%  sucrose 
solution  and  200  grams  of  carefully  washed  botcom  yeast,  after 
incubation  at  18 — 20°  for  four  days,  gave  4  grams  of  furfuryl  alcohol, 
b.  p.  166—170°  (uncorr.)/720— 730  mm.  For  identification,  furfuryl 
diphenylcarbamate  was  prepared  according  to  Erdmann's  method 
(Abstr.,  1902,  i,  553).  H.  B.  H. 

The  Behaviour  of  Yeast  Enzymes  when  Free  and  United 
to  Protoplasm.  Hans  Euler  and  Sixten  Kullberg  {Zeitsch. 
physiol.  Chem.,  1911,  73,  85 — 100). — Details  are  given  of  the  action 
of  various  antiseptics,  ansesthetics,  and  drying  on  the  activity  of  the 
maltase,  invertase,  and  zymase  of  yeast.  The  enzymes  are  believed 
to  be  original  constituents  of  the  plasma,  and  are  separated  in  the 
living  cell  from  the  plasma,  and  again  regenerated  there  ;  they  are 
then  easily  extracted,  and  are  present  in  relatively  large  quantities ; 
or  the  separation  may  be  produced  partly  by  drying  the  cells  or  by 
mechanical  means,  which  lead  to  the  death  of  the  plasma.  Towards 
antiseptics  they  are  comparatively  insusceptible  when  freed  from  the 
living  plasma.  W.  D.  H. 

Electromotive  Phenomena  in  Plants.  Augustus  D.  Waller, 
(Mrs.)  A.  M.  Waller,  F.  Gotch,  J.  B.  Farmer,  Victor  H.  Yeley,  and 

F.  O'B.  Ellison  (Brit.  Assoc.  Reports,  1910,  281 -290).— This   report 

deals  with  the  rate  of  intoxication  and  temperature,  the  evolution  of 
hydrocyanic  acid  by  laurel  leaves,  protoplasm  and  water,  and  a  new 
method  for  the  quantitative  estimation  of  hydrocyanic  acid  (compare 
Waller,  Abstr.,  1910,  ii,  759).  There  is  an  appendix  on  the  blaze 
currents  of  laurel  leaves  in  relation  to  their  evolution  of  hydrocyanic 
acid  [(Mrs.)  A.  M.  Waller].  T,  S.  P. 

Mechanism  of  Carbon  Assimilation.  III.  Francis  L.  Usher 
and  J.  H.  Priestley  {Proc.  Roy.  Soc,  1911,  B,  84,  101— 112).— The 
catalase  enzyme  is  not  exclusively  localised  in  the  chloroplasts,  as 
previously  stated  ;  subsequent  experiments  merely  indicated  that  it  is 
more  concentrated  in  the  green  residue  obtained  when  the  juice  of 
crushed  leaves  is  filtered  than  in  the  filtrate. 

Evidence  is  given  that  the  primary  products  of  the  photolysis 
of  aqueous  carbon  dioxide  are  formaldehyde  and  hydrogen  peroxide, 
and  that  the  evolution  of  oxygen  is  due  to  the  decomposition  of  the 
hydrogen  peroxide  by  catalase.  Up  to  this  point  the  process  is, 
therefore,  non- vital.  N.  H.  J.  M. 

Composition  of  the  Plasma  Membrane.  W.  W.  Lepeschkin 
(Ber.  Deut.   hot.  Ges.,    1911,  29,    247— 261).— The  colloidal  solution 
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of  plcasma  membrane  (ibid.,  1910,  28)  contains  oily  substances  in 
addition  to  water  and  proteins.  It  is  uncertain  whether  it  contains 
a  mixture  of  lecithin  and  cholesterol,  as  assumed  by  Overton. 

N.  H.  J.  M. 

Increased  Rate  of  Diffusion  of  Dextrose.  S.  Rywosch  (Ber. 
Deut.  bot.  Ges.,  1911,  29,  204— 210).— Dextrose  in  2%  solutions 
containing  2%  of  sucrose  was  found  to  diffuse  more  quickly  than  in 
absence  of  sucrose.  The  conclusion  is  drawn  that  the  migration  of 
substances  in  plants  is  mainly  due  to  diffusion  and  that  diffusion  is 
assisted  by  the  presence  of  two  or  more  kinds  of  sugars. 

N.  H.  J.  M. 

The  Behaviour  of  Green  Plants  towards  Gaseous  Form- 
aldehyde. Victor  Grafe  {Ber.  Deut.  bot.  Ges.,  1911,  29,  19—26. 
Compare  Abstr.,  1909,  ii,  922  ;  1910,  ii,  335).— Experiments  with 
Phaseolus  vulgaris,  in  which  the  above-ground  portions  were  supplied 
with  formaldehyde  in  the  form  of  vapour,  showed  that  the  produc- 
tion of  starch  is  hindered  by  formaldehyde,  and  that  the  plants  con- 
tained more  than  twice  as  much  reducing  sugar  as  similar  plants 
grown  under  normal  conditions. 

Acetaldehyde  (10  c.c.  of  a  0-5%  solution)  and  benzaldehyde  (20  c.c.) 
checked  the  growth  of  the  plants  more  or  less  completely.  Acetic 
acid  is  more  active  than  acetaldehyde,  whilst  benzoic  acid  had  no 
appreciable  effect.  N.  H.  J.  M. 

Direct  Guaiacum  Reaction  Given  by  Plant  Extracts. 
(Miss)  M.  Wheldale  {Proc.  Roy.  Soc,  1911,  B,  84,  121—124).— 
Catechol  can  be  detected  with  ferric  chloride  in  extracts  of  plants 
which  give  the  direct  action  and  a  brown  pigment  when  exposed  to 
chloroform  vapour.  It  was  not  found  in  any  appreciable  quantity  in 
plants  giving  the  indirect  action  only. 

A  slightly  alkaline  solution  of  catechol  which  has  developed  a 
brown  colour  by  exposure  to  air  produces  a  blue  coloration  when 
added  to  a  peroxydase  solution  and  guaiacum  tincture.  Similar 
experiments  with  phenol,  resorcinol,  quinol,  pyrogallol,  phloroglucinol, 
with  benzoic,  salicylic,  m-hydroxybenzoic,  jo-hydroxybenzoic,  proto- 
catechuic,  gallic,  and  tannic  acids,  and  quercitin  gave  negative  results. 

The  conclusion  is  drawn  that  the  direct  action  given  by  extracts 
of  the  plants  examined  is  due  to  the  presence  of  catechol. 

N.  H.  J.  M. 

The  Localisation  of  Betaine  in  Plants.  Vladimir  Stanek 
{Zeitsch.  physiol.  Chem.,  1911,  72,  402—409.  Compare  Abstr.,  1910, 
ii,  336). — The  method  of  isolating  betaine  from  plants  is  described. 
Analyses  of  the  different  parts  of  Beta  vulg.  sacchar.,  Triticumvulgare, 
Lycium  barbarum,  Atriplex  canescens,  and  Amaranthus  retrojlexus, 
indicate  an  irregular  localisation  of  the  compound.  The  highest  per- 
centages are  found  in  the  leaf,  with  a  gradual  decrease  from  the  early 
stages  of  growth  to  dead  ripeness.  Young  shoots  are  also  rich  in 
betaine,  whilst  the  bark  and  wood  (Lycium  and  Atri2olex)  contain  very 
little.     The  root  and  leaves  of  Amaranthus  contain  0'48%  and  2' 16% 
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respectively,  and  those  of  the  sugar  beet  0*95 — 1'20%  and  262°/^  betaine. 
The  seeds  of  all  the  plants  tested  were  strikingly  poor  in  this  com- 
pound. The  whole  of  the  analyses  appear  to  indicate  a  localisation 
of  betaine  at  points  of  energetic  physiological  activity.  The  high 
percentages  found  in  young  leaves,  shoots,  and  the  root  of  a  biennial 
plant  such  as  sugar-beet  lead  to  the  conclusion  that  betaine  plays  an 
important  part  in  the  nitrogen  metabolism  of  plants,  but  does  not 
serve  as  reserve  food-stuff.  H.  B.  H. 

Relation  of  the  Odorous  Constituents  of  Certain  Plants  to 
Plant  Metabolism.  Frank  Rabak  {J.  Amer.  Ghem.  Soc,  1911,  33, 
1242 — 1247). — From  experiments  on  the  Canada  fleabane  (Erigeron 
canadensis),  bergamot  mint  (Mentha  ciirata),  peppermint  (Mentha 
piperita),  and  wormwood  (Artemisia  absinthium),  the  following  general 
statements  are  made.  In  every  case  the  plant  is  distilled  with  steam, 
and  the  essential  oil  obtained  is  analysed  for  its  content  of  esters  and 
alcohols.  The  esters  (which  are  regarded  as  the  odorous  constituents 
of  the  plant)  do  not  seem  to  be  affected  during  the  fructification  of 
the  plant.  The  amount  of  the  esters  increases  very  largely  daring  the 
growth  of  the  plant,  the  amount  after  flowering  being  sometimes  two 
or  three  times  as  great  as  that  before  flowering ;  the  percentage  of 
alcohols,  however,  bears  a  very  slight  relation  to  the  life  processes  of 
the  plant.  The  odorous  constituents  apparently  are  simply  products 
of  excretion,  and  are  of  no  further  use  to  the  plant.  The  effects  of 
drying,  budding,  blossoming,  and  fruiting  on  the  life  processes  of  the 
plants  have  been  examined  ;  in  every  case  there  is  a  change  in  the 
aromatic  constituents,  but  in  no  instance  has  a  decided  consumption  of 
the  ester  or  alcoholic  constituents  been  observed.  C.  S. 

Role  of  Nucleo-proteins  in  Plants.  W.  Zaleskt  (Ber.  Deut. 
hot.  Ges.,  1911,  29,  146 — 155). — The  production  of  nucleo-proteins 
takes  place  in  all  growing  cells  ;  a  considerable  increase  was  observed 
in  the  growing  portions  of  seedlings  of  Zea  mays  and  in  Vicia  faba. 
From  the  results  of  experiments  with  different  plants,  the  conclusion 
is  drawn  that  the  nucleo-proteins  are  formative  substances  which  have 
a  share  in  the  production  of  protoplast.  N.  H.  J.  M. 

Composition  of  Various  Oleaginous  Seeds  from  French 
West  Africa.  Alexandre  Hbbert  (Bull.  Soc.  chim.,  1911,  [iv],  9, 
662 — 672). — The  paper  gives  in  detail  the  yield  and  composition  of 
the  fats  extracted  from  the  fruits  of  a  number  of  tropical  plants,  and 
the  composition  and  agricultural  value  of  the  residual  cakes. 

Dumoria  Heckeli. — The  adult  tree  yields  per  year  about  30  kilos,  of 
fat  ("  Doumori  butter  ")  containing  33%  of  unsaturated  acids  (chiefly 
oleic  acid)  and  67%  of  solid  acids  (apparently  stearic,  palmitic, 
carnaubic,  and  cerotic  acids). 

Ghrysophyllum  africanum  yields  but  little  fatty  matter  (2%  of  the 
fruit).  Ghrysophyllum  d'Adzope  and  Omphalocarpum  anocentrum  also 
give  only  small  quantities  of  oil. 

The  seeds  of  Carapa  microcarpa  yield  35%  of  fat,  which  consists  of 
olein,  stearin,  palmitin,  and  myristin,  together  with  volatile  esters. 
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The  oil  from  Balanites  tughemi  contains  much  oleic  acid,  but  the 
yield  does  not  exceed  2%  of  the  seeds. 

Ricinodendron  africanum  yields  only  8*7%  of  an  oil  containing  70% 
of  unsaturated  acids  (probably  oleic  and  linoleic  acids)  and  30%  of 
solid  acids  (probably  palmitic  and  some  myristic  acid). 

Saccoglottis  Gabonensis  gives  in  very  small  quantity  an  oil  resembling 
olive  oil,  and  5%  of  a  resin  can  also  be  obtained  from  the  fruits. 

Pentadesma  hutyracea  yields  a  fat  known  as  "  Tama  butter,"  which 
contains  10%  of  liquid  acids  (oleic  acid)  and  90%  of  solid  acids  (stearic 
and  palmitic  acids).  R.  V  S. 

Chemical  Examination  of  Woody  Aster.  L,  Charles 
Raiford  {J.  Amer.  Chem.  Soc,  1911,  33,  1189— 1195).— The  woody 
aster  (genus  Xylorrhiza),  which  apparently  has  been  the  cause  of 
extensive  sheep  poisoning  in  Wyoming  for  several  years  past,  is  being 
thoroughly  examined.  The  present  paper  describes  the  collection  of 
the  plant  at  the  flowering  season  and  the  preparation  of  the  roots  and 
tops  (that  is,  everything  above  the  surface  of  the  ground)  for  analysis, 
the  action  of  various  extractives,  the  proximate  analysis  of  the  roots 
and  tops  for  moisture,  ash,  fibre,  pentosans,  proteins,  dextrin,  and 
starch,  and  the  analysis  of  the  ash  of  the  tops  and  of  the  roots. 
Alkaloids  are  not  present  in  the  leaf.  C.  S. 

Chemical  Nature  of  Organic  Nitrogen  in  the  Soil.  S.  L. 
JODIDI  (J.  Amer.  Chem.  Soc,  1911,  33,  1226— 1241).— Practically  all 
of  the  nitrogen  in  soils  is  of  an  organic  nature.  Various  plots  on  the 
Experimental  Station  on  the  "Wisconsin  Drift  have  been  treated  with 
manure,  hay,  straw,  and  other  materials  representing  the  principal 
sources  for  humus  formation.  After  three  years,  samples  of  the  soils 
have  been  examined.  After  having  found  that  boiling  water  extracts 
at  most  about  8%  of  the  total  nitrogen  from  the  soil,  the  author  uses 
boiling  concentrated  hydrochloric  acid  for  ten  to  fifteen  hours,  or  20% 
hydrochloric  acid  for  twenty  to  thirty  hours,  whereby  about  76%  of 
the  total  nitrogen  is  extracted.  The  hydrochloric  acid  extract  is 
evaporated  to  dryness,  and  the  residue  is  distilled  with  cream  of 
magnesia  ;  the  distillate  contains,  in  the  form  of  ammonia,  all  the 
nitrogen  present  as  amides  in  the  soil,  the  amount  of  nitrogen  being 
from  25-5%  to  33%  of  the  nitrogen  extracted.  The  residue  from  the 
distillation  with  the  magnesium  oxide  is  extracted  with  water,  and  the 
solution,  after  being  acidified  with  sulphuric  acid,  is  treated  with 
phosphotungstic  acid,  whereby  the  diamino-acids  are  precipitated, 
whilst  the  amino-acids  remain  in  the  filtrate.  The  nitrogen  from  the 
diamino-acids  and  the  amino-acids  respectively  represents  12 — 13%  and 
22 — 56%  of  the  nitrogen  extracted.  The  rest  of  the  nitrogen  is 
present  in  compounds  other  than  amides  or  amino-acids.  Such 
nitrogen  is  present  to  the  extent  of  47 — 60%  in  soils  which  have  not 
been  recently  manured.  C.  S. 

Disinfection  of  Plants.  L.  Danesi  and  M.  Topi  {Atti  R.  Accad. 
Lincei,  1911,  [v],  20,  i,  772 — 778), — The  authors  record  the  results  of 
experiments  on  the  value  of  the  following  insecticides  in  destroying 
phylloxera  in  its  various  stages  :  (1)  water  at  55°  for  five  minutes  ;  (2) 
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a  solution  of  copper  sulphate  (1%)  at  55°  for  five  minutes  ;  (3)  a  solu- 
tion of  potassium  thiocarbonate  (3%)  and  black  soap  (1%)  for  twelve 
hours;  (4)  pyridine  vapour  (0-05%).  The  eggs  when  ready  to  open 
are  killed  by  (1),  (3),  and  (4),  the  duration  of  exposure  in  the  case  of 
the  last  named  being  two  hours.  The  same  modes  of  treatment 
destroy  the  root-form  of  the  insect.  The  action  of  pyridine  vapour 
on  the  leaf  galls  was  also  examined,  and  it  was  found  to  have 
no  ill  effect  on  the  plant  itself,  even  after  acting  on  it  for  six  to  eight 
hours.  It  destroys  the  larvae  in  the  galls  after  three  or  four  hours, 
but  its  action  on  the  eggs  in  that  situation  is  incomplete. 

E.  V.  S. 

"Sugar  Sand"  from  Maple  Sap.  Source  of  Malic  Acid 
William  H.  Warken  (/.  Amer.  Chem.  ^'oc,  1911,  33,  1205—1211).— 
"  Sugar  sand  "  or  "  nitre  "  is  the  sandy,  insoluble  substance  deposited 
during  the  evaporation  of  the  sap  of  the  sugar-maple  tree  (Acer 
saccharum).  When  practically  free  from  sugar,  it  is  a  light  grey, 
microcrystalline  powder,  tasteless,  but  slightly  odorous.  Its  composi- 
tion varies  slightly  in  different  samples,  but  on  the  average  it  contains 
SiOg  7-74,  P2O5  0-05,  ¥ef>^  0-39,  Ca  17-16,  Mg  003,  moisture  2-60, 
malic  acid  51*48,  invert  sugar  231,  sucrose  346,  matter  soluble  in 
ether  0*37,  COg  0'66,  extraneous  organic  matter  2'35,  and  undeter- 
mined substances  11 '40%  (by  difference).  To  prepare  malic  acid  from 
the  "  sand,"  the  best  method  is  first  to  prepare  calcium  hydrogen 
malate,  and  from  this  to  obtain  the  malic  acid  by  means  of  aqueous 
oxalic  acid.  C.  S. 

Action  of  Manganese  Sulphate  on  Vegetation.  Giulio 
Masoni  {Staz.  sper.  agrar.  ital.,  1911,  44,  85 — 112). — Pot  experi- 
ments in  which  magnesium  and  iron  sulphates,  both  separately 
and  together,  and  sodium  sulphate  were  applied  to  maize  and 
lupins. 

As  regards  maize,  the  addition  of  small  amounts  of  manganese 
sulphate  reduced  the  amount  of  dry  produce  considerably.  With  the 
largest  amount  of  manganese  sulphate  (Mn  =  0"005%)  and  iron 
sulphate  in  addition,  there  was  a  slightly  increased  production  of  dry 
matter,  and  with  iron  sulphate  alone  there  was  also  an  increase  in 
dry  matter.  Sodium  sulphate  gave  nearly  the  same  amount  of  dry 
matter  as  when  nothing  was  added,  but  greatly  increased  the  amounts 
of  manganese  and  iron  taken  up  from  the  soil. 

Manganese  sulphate  alone  (Mn  -  0001%)  increased  the  dry  produce 
in  the  case  of  lupines,  and  also  the  percentage  of  manganese  in  the 
dry  matter.  Manganese  sulphate  (Mn  =  0'005%)  in  conjunction  with 
iron  sulphate  produces  the  highest  amounts  of  dry  matter  (lupines), 
whilst  sodium  sulphate  also  gave  an  increase  iu  dry  matter  and 
an  increase  of  manganese,  but  not  of  iron,  taken  up  from  the 
soil. 

Manganese  sulphate  would  seem  to  be  injurious  rather  than 
beneficial,  and  any  beneficial  action  is  probably  due  to  the  acid  portion 
of  the  salt.  Its  physiological  action  is  diminished  by  the  presence  of 
iron.  N.  H.  J.  M. 
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Analytical  Chemistry. 


Estimation  of  Ozone  by  an  Alkaline  Solution  of  Potassium 
Iodide.  Gedeon  Lechner  [Zeitsch.  Elektrochem.,  Idll,  17, 412 — 414). — 
The  quantity  of  ozone  produced  is  first  found  by  accurate  mea.surement 
of  the  diminution  of  pressure  in  the  ozoniser.  A  neutral  or  an  alkaline 
solution  of  potassium  iodide  is  then  run  into  the  ozoniser ;  after 
complete  absorption  of  the  ozone,  sulphuric  acid  is  added  and  the 
iodine  titrated  ;  in  other  experiments  the  ozone  is  swept  out  of  the 
ozoniser  by  oxygen  and  bubbled  through  the  potassium  iodide  solution. 
In  all  cases  the  quantities  of  ozone  found  agree  very  closely  with 
those  calculated  from  the  diminution  of  pressure.  The  use  of  an 
alkaline  solution  has  the  advantage  that  no  iodine  is  set  fre^,  and 
therefore  there  is  no  risk  of  its  being  carried  away  with  the  current 
of  gas.  T.  E. 

Rapid  Estimation  of  Sulphuric  Acid  with  the  Porous  Clay 
Crucible.  Frederick  Klein  {Amer.  J.  fharm.,  1911,  83, 
342 — 346). — The  process  suited  more  particularly  for  the  checking 
of  normal  sulphuric  acid  consists  in  diluting  exactly  10  c.c.  of  the 
acid  with  3  or  4  times  its  volume  of  water  and  heating  to  boiling. 
A  few  c.c.  of  hydrochloric  or  nitric  acid  are  added,  and  then,  without 
interrupting  the  boiling,  15  c.c.  of  10%  solution  of  barium  chloride 
or  nitrate.  The  beaker  is  then  kept  hot  in  a  water-bath,  and  as  soon 
as  the  barium  sulphate  has  settled  completely,  it  is  collected  on  a 
specially  constructed  porous  clay  crucible  of  known  weight  by  means 
of  a  pump  with  the  so-called  carbon  filter  with  rubber  stopper,  well 
washed  with  acidified  water  until  free  from  chloride  or  nitrate,  dried, 
heated,  and  weighed. 

A  table  is  annexed  facilitating  the  adjustment  of  the  acid  from  the 
result  obtained.  L.  de  K. 


The  Action  of  Hydrazine  Sulphate  on  Nitrites  and  a  New 
Method  of  Estimating  Nitrogen  in  Nitrites.  Biman  Behary 
Dey  and  Hemendra  Kumar  Sen  {Zeitsch.  anorg.  Chem.,  1911,  71, 
236—242.  Compare  Girard  and  de  Saporta,  Abstr.,  1904,  ii,  678).— 
Solutions  of  metallic  nitrites  and  hydrazine  sulphate  react  vigorously, 
even  at  0°,  the  gases  evolved  containing  2  vols,  of  nitrous  oxide  to 
1  vol.  of  nitrogen.     The  decomposition  of  hydrazine  nitrite, 

N2H4,2HN02, 
would  yield  equal  volumes  of  nitrous  oxide  and  nitrogen,  whilst  the 
mononitrite   would   yield    only    nitrous   oxide   and   ammonia.      The 
presence  of  ammonia   was  confirmed.     Amyl  nitrite   does  not  react 
with  hydrazine  sulphate. 

The  method  may  be  used  to  estimate  nitrites,  the  volume  of  nitrogen, 
after  the  removal  of  nitrous  oxide  by  washing  with  water,  being  always 
two-thirds  of  that  contained  in  the  nitrite.  C.  H.  D. 
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Colorimetric  Estimation  of  Phosphoric  Acid.  Isidore 
PouGET  and  D.  CHOUcnAK  {Bull.  Soc.  chim.,  1911,  [iv],  9,  649 — 650. 
Compare  Abstr.,  1909,  ii,  266). — Further  details  are  given  as  to  the 
exact  mode  of  working,  and  the  preparation  of  the  necessary  reagents. 

R.  Y.  S. 

Detection  of  Perboric  Acid  and  Some  Similar  Compounds. 
AViLHELM  Lenz  and  E.  Richter  {Zeitsch.  anal.  Chem.,  1911,  50, 
537 — 544). — Sodium  perborate  may  be  readily  distinguished  from 
borax  by  adding  to  its  solution  a  little  potassium  dichromate  and 
shaking  with  ether,  which  turns  blue  owing  to  formation  of  per- 
chromic  acid  ;  the  reaction  is  really  due  to  liberation  of  hydrogen 
peroxide  from  the  perborate. 

The  reaction  with  potassium  iodide  is  particularly  interesting.  If 
to  a  1%  solution  of  a  per-salt  are  added  2  drops  of  10%  solution  of 
potassium  iodide,  iodine  is  liberated  by  ammonium  persulphate  only. 
On  acidifying  with  dilute  sulphuric  acid,  iodine  is  also  liberated  by 
ammonium  perborate  and  potassium  percarbonate,  but  not  by  per- 
chlorate.  If  potassium  bromide  is  substituted  for  potassium  iodide, 
no  bromine  is  liberated.  L.  de  K. 

Elementary  Analysis.  Albin  Kurtenacker  (Zeitsch.  anal. 
Chem.,  1911,  50,  548 — 565). — The  author  has  substituted  several 
metallic  oxides  for  the  almost  universally  used  copper  oxide  in 
elementary  analysis.  All  combustions  were  made  in  a  current  of 
mixed  air  and  oxygen  or  pure  oxygen  in  the  usual  manner.  Instead  of 
the  oxidised  copper  spirals,  a  boat  containing  the  respective  oxides  was 
employed.  Special  experiments  were  also  made  in  the  case  of  nitro- 
genous substances  by  substituting  other  metals  for  metallic  copper,  in 
order  to  reduce  nitric  oxides  formed. 

Ferric  oxide,  obtained  by  igniting  the  hydroxide,  gives  satisfactory 
results  when  operating  in  a  current  of  pure  oxygen,  but  on  the  whole 
it  is  less  suitable  than  copper  oxide.  Manganese  oxide,  when  obtained 
by  ignition  of  the  nitrate,  gives  approximate  results  only ;  this  is 
chiefly  due  to  the  fact  that  it  persistently  retains  nitrate,  which  is 
given  off  gradually  on  heating,  and  renders  it  unsuitable  in  the  case 
of  nitrogenous  compounds.  Cobalt  oxide  obtained  from  the  nitrate, 
however,  is  a  very  suitable  oxidiser,  and  the  combustion  takes  place 
rapidly,  even  at  a  dull  red  heat.  Nickel  oxide  obtained  from  the 
nitrate  also  gives  good  results,  but  it  is  less  suitable  than  cobalt  oxide. 
Tungstic  acid  does  not  cause  a  complete  oxidation,  and  although  with 
great  care  fairly  satisfactory  results  are  obtained  with  molybdenum 
trioxide,  its  use  offers  no  advantage. 

When  burning  nitrogenous  substances,  the  usual  copper  spirals  may 
be  replaced  by  a  boat  filled  with  porous  nickel,  prepared  by  reducing 
the  oxide  in  a  current  of  hydrogen ;  nickel  spirals  proved  very  un- 
satisfactory. As,  however,  metallic  nickel  slightly  reduces  carbon 
dioxide  to  carbon  monoxide,  and  also  slightly  liberates  hydrogen  from 
water-vapour,  the  gases  must  be  reoxidised  by  passing  them  over  red- 
hot  cobalt  oxide. 

Cobalt  cannot  be  substituted  for  nickel,  as  it  affects  the  carbon  and 
hydrogen  results.  L.  de  H. 
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Electro-analysis.  Fkederio  S.  Kipping,  F.  Mollwo  Perkin, 
George  T.  Beilby,  Thomas  M.  Lowry,  William  J.  Pope,  and  Henry  J. 
S.  Sand  {Brit.  Assoc.  Report,  1910,  79— 80).— This  report  deals  with 
the  "electro-deposition  of  metals  "  (Perkin'and  Hughes,  Abstr.,  1910, 
ii,  898),  with  "  apparatus  for  the  rapid  electro-analytical  separation  of 
metals"  (Sand,  Abstr,,  1910,  ii,  66)  and  the  "electro-determination 
of  lead  as  peroxide"  (Sand,  Abstr.,  1910,  ii,  456).  Reference  is  also 
made  to  the  separation  of  the  four  metals,  copper,  antimony,  tin,  and 
lead  (Sand,  Proc,  1909,  25,  228).  T,  S.  P. 

Volumetric  Estimation  of  Mercury.  Carl  E.  Smith  {Amer.  J. 
Pharm.,  1911,  83,  311 — 315). — The  methods  given  in  the  German 
Pharmacopoeia  for  the  volumetric  estimation  of  mercury  in  mercuric 
chloride  tablets,  ointment  of  ammoniated  mercury,  mercuric  salicylate, 
mercury  plaster,  mercury  ointment,  and  ointment  of  red  mercuric 
oxide  are  recommended. 

The  first  three  are  tested  by  the  iodine  titration  method,  the  others 
by  the  thiocyanate  process,  L.  de  K. 

Analysis  of  Artificial  Pearls  and  Rubies.  Rafael  Cerero 
and  Enrique  Bayo  {Anal.  Fis.  Quim.,  1911,  9,  178 — 181). — The 
chemical  compositions  of  the  artificial  agree  with  those  of  the  natural 
gems,  excepting  that  no  calcium  phosphate  is  found  in  artificial  pearls. 
Distinctions  between  the  two  kinds  are  to  be  made  by  means  of 
microscopical  examination  of  the  structural  differences.         G.  D.  L. 

The  Manganese  Content  of  Honeys.  Arthur  Gottfried 
(Pharm.  Zentr.-h.,  1911,  52,  787 — 788). — The  author  estimates  the 
manganese  in  honey  as  follows  :  The  ash  obtained  from  25  grams 
of  the  sample  is  dissolved  in  hot  dilute  nitric  acid  and  transferred  to 
a  100  c.c.  cylinder.  After  adding  some  silver  nitrate  and  ammonium 
persulphate,  the  solution  is  warmed  and  the  pink  colour  developed  is 
matched  with  a  standard  permanganate  solution. 

The  amount  of  manganese  seems  to  bear  some  kind  of  relation  to 
the  matters  precipitable  by  tannic  acid.  The  average  quantity  in 
virgin  honeys  was  found  to  be  0*04  mg.  % ;  that  in  commercial 
samples,  0*065  mg.  %  of  manganese.  L.  de  K, 

The  Simultaneous  Volumetric  Estimation  of  Iron  and 
Vanadium.  Erich  Muller  and  Otto  Diefenthaler  {Zeitsch. 
anorg.  Cheni.,  1911,  71,  243 — 249). — The  reduction  of  vanadium  salts 
by  repeated  evaporation  with  hydrochloric  acid,  conversion  into 
sulphate,  and  titration  with  permanganate  (Campagne,  Abstr.,  1903, 
ii,  761)  yields  low  results  with  ferro-vanadium.  The  use  of  alcohol 
together  with  hydrochloric  acid  reduces  the  error,  without  removin<;f 
it,  the  results  in  presence  of  much  iron  being  too  high,  owing  to  the 
organic  compound  being  retained  on  evaporation  by  the  large  mass  of 
salts.  The  error  is  avoided  if  the  evaporation  with  sulphuric  acid  is 
omitted. 

One  gram  of  ferro-vanadium  is  dissolved  in  concentrated  nitric  acid, 
evaporated  with  hydrochloric  acid,  and  then  boiled  with  hydrochloric 
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acid  and  alcohol,  evaporated  to  about  5  c.c,  and  diluted  to  a  known 
volume.  An  aliquot  part  is  titrated  with  permanganate,  giving  the 
vanadium.  Another  portion  is  used  for  the  iodometric  estimation  of 
the  iron.  The  amount  of  iron  found  by  this  method  is  0'5%  more  than 
that  actually  present.  The  iron  is  more  accurately  estimated  after  the 
titration  with  permanganate  by  reducing  with  sulphur  dioxide  and 
titrating  the  iron  and  vanadium  together  with  permanganate. 

C.  H.  D. 

Analytical  Application  of  Certain  Xanthates.  Jaime 
Ferrer  and  Angel  del  Oampo  {Anal.  Fis.  Quim.,  1911,  9,  173 — 174). 
— Potassium  propyl  xanthate  gives  a  yellow  precipitate  with  salts  of 
nickel,  and  a  green  precipitate  with  those  of  cobalt.  When  a  dilute 
solution  of  the  reagent  is  used,  the  nickel  is  precipitated  before  the 
cobalt. 

Potassium  methyl  xanthate  is  also  a  delicate  reagent  for  these 
metals,  the  nickel  salt  being  soluble  and  the  cobalt  salt  insoluble  in 
ammonia.  G.  D.  L. 

Reaction  of  the  Stannous  Ion.  Julio  de  Guzman  Canancio 
{Ancd.  Fis.  Quim.,  1911,  9,  177 — 178). — Stannous  chloride  yields  a 
carmine  red  coloration  with  ammonium  thiocyanate  (preferable  to  the 
potassium  salt)  and  ammonium  molybdate  in  hydrochloric  acid 
solution  in  the  cold.  Excess  of  hydrochloric  acid  is  to  be  avoided. 
The  test  recognises  0*0001  gram  of  stannous  chloride  in  1  c.c,  but  is 
given  by  other  reducing  agents.  G.  D.  L. 

The  Detection  and  Estimation  of  Thorium  by  means  of 
Iodic  .Acid.  Kichard  J.  Meyer  {Zeitsch.  anorg.  Ghem.,  1911, 
71,  65—69.  Compare  Meyer  and  Speter,  Abstr.,  1910,  ii,  459).— 
Even  very  small  quantities  of  thorium  in  mixtures  of  the  rare  earths 
may  be  readily  detected  and  estimated  by  means  of  iodic  acid.  Two 
solutions  are  used :  solution  I,  containing  15  grams  of  potassium 
iodate,  50  c.c.  of  concentrated  nitric  acid,  and  100  c.c.  of  water;  and 
solution  II,  4  grams  of  potassium  iodate,  100  c.c.  of  dilute  nitric  acid, 
D  1-2,  and  400  c.c.  of  water.  In  making  the  test,  2  c.c.  of  the  solution 
to  be  tested,  which  must  be  free  from  hydrochloric  acid,  are  mixed 
with  5  c.c.  of  solution  I.  Thorium  iodate  is  precipitated  together  with 
some  iodates  of  other  earths.  These  are  re-dissolved  by  adding  10  c.c. 
of  solution  II  and  boiling,  when  the  thorium  precipitate  remains 
insoluble.  About  O'l  gram  ThOa  per  litre  may  be  detected  in 
this  way,  and  the  sensitiveness  is  almost  unchanged  in  the  presence 
even  of  a  large  excess  of  other  rare  earths.  Zirconium  is  precipitated 
under  the  same  conditions,  but  zirconium  iodate  may  be  dissolved  out 
by  means  of  oxalic  acid.  Ceric  salts  are  also  precipitated,  but  may  be 
removed  by  previous  boiling  with  a  little  sulphurous  acid.  The  cerous 
salt  is  very  slowly  oxidised  by  nitric  and  iodic  acids,  but  this  is 
without  influence  under  the  conditions  of  the  experiment. 

The  separation  of  thorium  and  scandium  (compare  Meyer  and 
Winter,  Abstr.,  1910,  ii,  853)  is  best  accomplished  by  this  method 
after  a  double  precipitation  with  ammonium  thiosulphate  from  hydro- 
chloric  acid   solution,   the    thorium    iodate    being   decomposed   with 
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ammonia  and  ignited  to  oxide.  Specimens  of  orthite  from  Impilak, 
Finland,  examined  by  this  method,  gave  0-80%  ScgOg  and  1-32%  ThOg 
in  the  fresh  mineral,  and  rOO%Sc205  and  1-10%  ThOg  in  the  weathered 
mineral.  This  concentration  of  scandium  in  a  cerium  mineral  is 
purely  local,  and  does  not  occur  in  other  specimens  of  orthite. 

C.  H.  D. 

Estimation  of  Active  Hydrogen  in  Organic  Molecules. 
Bernardo  Oddo  {Ber.,  1911,  44,  2048—2052  *).— The  method  is  based 
on  the  interaction  of  the  organic  substance  and  magnesium  ethyl 
iodide  in  a  special  weighed  apparatus,  the  loss  of  weight  corresponding 
with  the  ethane  formed.  The  apparatus  consists  of  a  small  flask,  J, 
containing  the  substance  dissolved  in  pyridine,  isoamyl  ether,  toluene, 
or  heavy  petroleum.  This  is  connected  with  a  similar  flask,  B, 
containing  magnesium  ethyl  iodide  dissolved  in  isoamyl  ether,  into 
which  the  delivery  tube  of  the  first  flask  dips.  The  magnesium  ethyl 
iodide  is  prepared  fresh  for  each  experiment,  and  contains  slightly  less 
than  the  theoretical  quantity  of  alkyl  iodide  required  by  the 
magnesium  taken.  A  suitable  absorption  vessel  of  sulphuric  acid  is 
attached  to  the  second  flask,  and  the  three  are  weighed  together;  the  free 
end  is  then  protected  by  a  calcium  chloi-ide  tube  and  a  flask  of  pyrogallic 
acid. 

By  suction,  air  is  drawn  from  A,  and  on  release  the  organo-metallic 
compound  passes  over  from  B.  Ethane  is  liberated  and  escapes  from 
the  apparatus,  being  freed  from  solvent  and  moisture  in  passing  out  of 
the  apparatus.  In  pyridine,  action  takes  place  at  once,  and  cooling  is 
sometimes  necessary ;  in  the  other  substances  it  is  advisable  to  warm 
A  at  50 — 60°  to  complete  the  reaction.  After  cooling,  the  apparatus 
is  re-weighed  and  the  loss  determined. 

Experiments  are  quoted  for  a  number  of  substances  showing 
the  number  of  hydroxyl  and  active  hydrogen  groups  present. 

E.  F.  A. 

A  Reaction  for  Aromatic  Inner  Anhydrides  Based  on  the 
Modification  of  the  Crystalline  Form  of  Iodoform.  Bruno 
Bardach  {Zeitsch.  anal.  Chem.,  1911,  50,  545 — 548). — To  the  not  too 
strong  aqueous  solution  of  the  supposed  aromatic  anhydride  (for 
example,  euxanthone  or  its  derivatives),  which  should  be  practically 
neutral  and  prepared  with  spring  water,  is  added  drop  by  drop  a 
2%  alcoholic  solution  of  iodoform.  If  the  iodoform  separates  in 
delicate  needles,  inner  aromatic  anhydrides  are  present.  Albumin, 
if  present,  should  first  be  removed. 

If,  however,  the  normal  hexagonal  iodoform  crystals  are  obtained, 
3  c.c.  of  the  original  solution  are  mixed  with  a  few  drops  of  Lugol's 
iodine  solution  (4  iodine,  6  potassium  iodide,  100  of  water),  and 
1  to  2  c.c.  of  ammonia  are  added.  If  the  solution  clears  completely, 
a  little  more  iodine  should  be  added.  After  waiting  for  an  hour  and 
filtering,  alcoholic  solution  of  iodoform  is  added,  and  a  needle-shaped 
precipitate  now  points  to  the  presence  of  aromatic  inner  anhydrides 
(such  as  coumarin)  or  aromatic  hydroxy-acids  with  a  long  side-chain  or 
to  polyhydroxy-ketones.  L.  de  K. 

*  and  Gazzctta,  1911   41,  i,  709—716. 
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Estimation  of  Volatile  Fatty  Acids  [in  Faeces].  F.  Edelstein 
and  Ernst  Welde  (Zeitsch.  physiol.  Chem.,  1911,  73,  152 — 156. 
Compare  Welde,  Abstr.,  1910,  ii,  1118). — A  reply  to  McCaughey 
(this  vol.,  ii,  666).  It  is  shown  that  when  faeces  are  suspended  in  water 
and  distilled  with  phosphoric  acid  (D  1'12)  under  reduced  pressure, 
the  greater  portion  of  the  volatile  acids  is  removed  within  two 
hours.  J.  J.  S. 

The  Titration  of  Potassium  Cyanide  in  Presence  of  Potass- 
ium Ferrocyanide.  W.  D.  Treadwell  {Zeitsch.  anorg.  Chem., 
1911,  71,  219 — 225). — Liebig's  method  of  titrating  cyanides  in 
presence  of  chlorides  and  thiocyanates  fails  in  presence  of  ferro- 
cyanides,  owing  to  the  solvent  action  of  these  salts  on  silver  cyanide, 
causing  the  quantity  of  silver  used  to  be  too  high.  The  addition  of 
potassium  iodide  has  been  recommended,  and  is  now  shown  to  be 
satisfactory.  The  silver  solution  must  be  added  slowly  at  the  end, 
as  otherwise  the  precipitate  is  coarse,  and  does  not  redissolve  readily. 
About  O'l  gram  of  potassium  iodide  is  used  in  each  titration.  The 
results  are  then  quite  unchanged  by  the  presence  of  ferrocyanide. 

Electrolytic  measurements  have  also  been  made,  using  a  concentra- 
tion cell,  the  two  solutions  of  which  are  iV710-silver  nitrate,  and  the 
solution  undergoing  titration.  With  pure  potassium  cyanide,  the 
electrolytic  end  point  coincides  with  the  first  appearance  of  a  preci- 
pitate. At  this  point  the  E.M.F.  of  the  cell  is  0-500— 0*520  volt. 
Ammonia  raises  the  E.M.F.  Thiosulphate  has  a  greater  disturbing 
influence  than  ammonia,  but  its  effect  may  be  greatly  lessened  by  the 
addition  of  a  larger  quantity  of  potassium  iodide  as  an  indicator. 
Potassium  ferrocyanide  raises  the  E.M.F.,  but  not  to  such  an  extent 
that  potassium  iodide  fails  to  produce  a  precipitate.  C.  H.  D. 

Separation  and  Estimation  of  Ammonia  and  of  Pyridine. 
Marcel  Delepine  and  Eene  Sornet  {Bull.  Soc.  chim.,  1911,  [iv],  9, 
706^ — ^710.) — The  authors  employ  Gerresheim's  method  (compare 
Abstr.,  1879,  438  ;  see  also  Buisson,  Abstr.,  1907,  ii,  306)  for  precipi- 
tating the  ammonia  from  solution  in  hydrochloric  acid  by  means  of 
mercuric  chloride  in  the  presence  of  sodium  carbonate  und  sodium 
hydroxide.  The  pyridine  is  set  free  in  the  filtrate,  distilled  off,  and 
weighed  either  as  the  aurichloride  or  platinichloride.  The  ammonia 
is  subsequently  liberated  from  its  precipitate  by  sodium  thiosulphate, 
distilled  off,  collected  in  dilute  hydrochloric  acid,  and  finally  vveighed 
as  ammonium  chloride.  W.  G. 

Estimation  of  Nicotine.  Gabriel  Bertrand  and  Maurice 
Javillier  (Ann.  Chim.  anal.,  1911,  16,  251 — 256). — Twelve  grams  of 
the  powdered  sample  of  tobacco  are  boiled  in  a  reflux  apparatus  with 
300  c.c.  of  0*3%  hydrochloric  acid  for  thirty  minutes  ;  when  cold, 
250  c.c.  of  the  clear  liquid  or  filtrate  are  taken  for  analysis.  When 
dealing  with  bona  fide  tobacco  extracts,  5  grams  of  the  sample  are 
diluted  to  100  c.c,  and  1  c.c.  of  10%  hydrochloric  acid  is  added. 

The  solution  is  now  precipitated  by  adding  an  excess  of  10 — 20% 
solution  of  silicotungstic  acid,  and  after  twenty-four  hours  the  precipi- 
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tate  is  collected  and  washed  with  water  acidified  with  hydrochloric 
acid  ;  this  operation  may  be  accelerated  by  centrifugal  action.  The 
precipitate,  which  contains  all  the  nicotine  present,  is  then  distilled 
with  excess  of  magnesium  oxide  ;  the  volatilisation  of  the  alkaloid  is 
much  assisted  by  passing  a  current  of  steam,  care  being  taken  not  to 
let  the  contents  of  the  flask  get  diluted  by  condensing  steam.  The 
distillate  is  then  titrated  with  standard  sulphuric  acid  with  alizarin- 
sulphonic  acid  as  indicator. 

Should  the  tobacco  extracts  contain  pyridine  bases,  the  results  will 
be  vitiated.  In  this  case  the  titrated  liquid  is  mixed  with  1 — 2%  of 
ammonium  chloride,  and,  after  acidifying  with  hydrochloric  acid, 
reprecipitated  with  silicotungstic  acid.  The  precipitate  after  being 
washed  is  decomposed  by  dilute  sodium  hydroxide,  and  the  nicotine, 
etc.,  is  removed  from  the  solution  by  shaking  thrice  in  succession 
with  chloroform ;  the  final  volume  of  the  chloroform  should  be  5  or 
10  c.c.  This  solution  is  then  examined  polarimetrically  in  a  10  or 
20  cm.  tube.  The  specific  rotatory  power  of  nicotine  in  a  1  to  2% 
chloroform  solution  at  20°  is  161 '35°.  Pyridine  bases  are  optically 
q\iite  inactive. 

If,  instead  of  using  sodium  hydroxide,  the  precipitate  is  treated  with 
ammonia,  then,  by  way  of  a  check,  the  resulting  liquid  may,  after 
extraction  with  chlorofoi-m,  be  evaporated  to  dryness,  and  the  ignited 
residue  weighed;  the  weight  x  O'l  139  =  nicotine.  When  dealing 
with  unadulterated  juices,  the  volumetric,  polarimetric,  and  ignition 
results  should  be  practically  the  same.  L.  de  K. 

The  Technique  of  the  Phosphotungstic  Acid  Precipitation. 
Elkan  Wechslek  {Zeitsch.  physiol.  Ghem.,  1911,  73,  138 — 143). — The 
solubilities  of  the  phosphotungstates  derived  from  the  following  bases 
have  been  determined.  The  numbers  give  the  %  of  substance 
dissolved  by  a  mixture  of  four  volumes  of  acetone  and  three  of  water  : 
Deuteroalbumose,  2*94;  heteroalbumose,  2*24;  silk-peptone,  readily 
soluble;  c?-arginine,  120 — 130;  c?/-arginine,  120 — 130,  Z-histidine, 
160;  (^-lysine,  140  ;  guanidine,  22*8  ;  creatinine,  1334  ;  guanine,  7"21  ; 
adenine,  10'50.  Determinations  were  not  possible  with  methyl- 
guanidine  or  phenylalanine.  In  most  cases  the  mixtures  were  shaken 
for  an  hour  before  the  solubility  was  determined.  The  solubility  of 
protalbumose  is  0'67  when  the  precipitation  takes  place  from  aqueous 
solution  in  the  absence  of  acid,  but  6"76  when  precipitated  in  the 
presence  of  acid. 

Histidine  phosphotungstate  has  the  composition 
3C6H902N3,2H3PO„24W03. 

J.  J.  S. 
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Anomalous  Molecular  Refraction  in  the  Series  of  Sub- 
stituted Glyoximes.  Leo  Tschugaeff  and  P.  Koch  [Gompt.  rend,, 
1911,  153,  259 — -261). — The  molecular  refraction  of  substituted  j8-  and 
y-glyoximes  is  normal,  but  is  abnormally  high  in  the  case  of  those  com- 
pounds in  which  the  oximino-groups  are  in  the  a-position  relatively  to 
one  another.  The  molecular  exaltation  is  practically  constant  in  the 
aliphatic  series,  about  1  -3  for  the  D-line,  but  considerably  higher  in 
the  aromatic  compounds,  pyridine  solutions  of  the  two  benzildioximes 
showing  an  exaltation  of  3*45.  The  results  of  measurements  for  eight 
oximes  are  recorded.  W.  0.  W. 


Rotatory  Dichroism  of  a  Definite  Organic  Compound 
(^Bornyl  Diphenyldithiourethane).  G.  Bruhat  {Compt.  rend., 
1911,  153,  248—250.  Compare  Tschugaeff,  Abstr.,  1910,  ii,  812).— 
The  substance  occurs  in  red  crystals  showing  dichroism  and  anomalous 
dispersion  in  toluene  solution.  When  in  the  superfused  condition,  it 
forms  a  green  liquid  showing  anomalous  rotatory  dispersion  and 
measurable  circular  dichroism.  The  results  of  polarimetric  measure- 
ments are  given,  and  it  is  shown  that  the  dispersion  and  dichroism 
curves  are  similar,  those  for  the  toluene  solution  being  slightly  nearer 
the  violet  than  those  for  the  superfused  substance.  In  both  cases 
Natanson's  rule  is  followed,  the  rotation  being  to  the  left  on  the  red 
side  of  the  absorption  band  and  to  the  right  on  the  side  towards  the 
violet.  W.  0.  W. 


The  Ultra-violet  Spark  Spectrum  of  Air.  Franz  L.  Wagner 
{Zeitsch.  wiss.  Photochem.,  1911,  lO,  69 — 89). — Accurate  wave-length 
measurements  have  been  made  of  the  lines  in  the  spark  spectrum  of 
air  by  means  of  a  Rowland  concave  grating  of  6 '5  metres  radius  of 
curvature  and  16,000  lines  to  the  inch.  The  method  used  consisted  in 
photographing  the  spark  spectra  obtained  in  air  between  copper, 
silver,  and  aluminium  electrodes.  The  lines  common  to  the  three 
spectra  were  then  sorted  out  as  representing  the  air  lines.  In  carrying 
out  this  process,  precautions  were  taken  to  ensure  that  the  common 
lines  were  not  due  to  the  presence  of  traces  of  a  common  impurity 
in  the  three  metals.  In  some  cases,  lines  found  on  only  two  or  even 
one  of  the  photographic  records  have  for  special  reasons  been  adopted 
as  air  lines. 

The  measurements,  which  extend  from  X  =  4146  to  X  =  2370,  are 
given  in  tabular  form  and  compared  with  those  of  previous  observers. 
In  the  case  of  each  line,  the  table  shows  the  relative  intensity,  the 
particular  spark  spectra  in  which  it  has  been  observed,  and  whether 
the  line  is  due  to  nitrogen,  oxygen,  or  argon. 

As  an  appendix,  the  measured  lines  due  to  the  metals  in  the  three 
spark  spectra  are  tabulated.     These  tables  have  been  compared  with 
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the  spectra  of  iron,  antimony,  arsenic,  lead,  carbon,  calcium,  magnesium, 
manganese,  and  silicon  for  the  purpose  of  eliminating  lines  due  to 
traces  of  possible  impurities.  H.  M.  D. 

Secondary  Spectrum  of  Hydrogen.  C.  Porlezza  and  G.  Norzi 
{Atti  R.  Accad.  Lincei,  1911,  [v],  20,  i,  819— 828).— The  authors  find 
that  the  intensities  of  the  lines  in  the  secondary  spectrum  of  hydrogen 
are  as  stated  by  Hasselberg  (compare  Dufour,  Abstr.,  1907,  ii,  1). 
They  record  in  tables  the  wave-lengths  of  lines  not  seen  by  Watson 
(Abstr.,  1909,  ii,  453),  and  of  some  lines  not  mentioned  by  previous 
observers,  and  they  have  confirmed  the  existence  of  certain  lines  seen 
only  by  Watson  {loc.  cit.).  R.  Y.  S. 

The  Ultra-red  Absorption  Spectrum  of  Carbon  Dioxide  in 
its  Dependence  on  Pressure  and  Partial  Pressure.  G.  Hertz 
{Ber.  deut.  physikal.  Ges.,  1911,  13,  617 — 644.  Compare  von  Bahr, 
Abstr.,  1909,  ii,  630;  1910,  ii,  914). — In  reference  to  Arrhenius's 
theory  that  the  earth's  climate  is  essentially  determined  by  the 
absorption  of  the  earth's  heat  rays  by  the  carbon  dioxide  and  water 
vapour  in  the  surrounding  atmosphere,  the  author  has  investigated 
the  absorption  of  ultra-red  rays  of  wave-length  A  =  14'7/x,  by  carbon 
dioxide  under  different  conditions. 

As  found  by  von  Bahr  for  rays  of  shorter  wave-length,  the  absorp- 
tion is  not  solely  determined  by  the  product  of  the  partial  pressure 
and  the  thickness  of  the  absorbing  layer,  but  is  influenced  to  a  large 
extent  by  the  magnitude  of  the  total  pressure.  The  absorption  also 
differs  appreciably  according  to  whether  a  given  value  of  the  total 
pressure  is  reached  by  compressing  the  pure  gas  or  by  mixing  it  with 
another  gas,  such  as  air  or  hydrogen.  The  observations  lead  to  the 
conclusion  that  the  temperature  changes  on  the  earth's  surface  cannot 
be  attributed  to  heat  ray  absorption  by  the  carbon  dioxide  in  the 
atmosphere. 

Absorption  measurements  were  also  made  with  rays  in  the  neigh- 
bourhood of  4*3/x.  and  2'7/i..  The  relationships  exhibited  in  the 
absorption  of  these  shorter  waves  appear  to  be  very  similar  to  those 
found  for  X  =  14"7/ii.  The  absorption  band  at  A  =  2"7/u.  possesses 
two  maxima,  of  wave-length  2-67fi  and  2*75)u.  respectively. 

H.  M.  D. 

Anode  and  Cathode  Spectra  of  Various  G-ases  and  Vapours. 
G.  Stead  {Froc.  Roy.  Soc,  1911,  A,  85,  393 — 401). — A  comparison  of 
the  two  kinds  of  spectra  was  effected  by  means  of  a  discharge  tube 
divided  into  two  halves  by  an  aluminium  plate,  one  side  of  which 
formed  an  anode  and  the  other  a  cathode.  Observations  were  made 
with  hydrogen,  hydrogen  chloride,  chloroform,  carbon  tetrachloride, 
silicon  tetrachloride,  stannic  chloride,  benzene,  chlorobenzene,  carbon 
disulphide,  hydrogen  sulphide,  sulphur  dioxide,  hydrogen  bromide, 
hydrogen  iodide,  ethyl  bromide,  methyl  iodide,  cyanogen,  and  hydrogen 
cyanide.  The  general  conclusion  drawn  by  the  author  is  that  the 
spectra  of  electronegative  elements  tend  to  appear  at  the  anode,  whilst 
those  of  electropositive  elements  show  a  preference  for  the  cathode.  The 
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difference  in  the  potential  gradient  and  the  temperature  is  supposed 
to  be  in  some  measure  responsible  for  the  distribution  of  the  spectra. 

In  the  case  of  an  elementary  gas  these  are  probably  the  chief 
determining  factors,  and  in  the  case  of  hydrogen,  which  shows  the 
secondary  spectrum  at  the  anode  and  the  "four  line"  spectrum  at  the 
cathode,  it  would  appear  that  a  low  potential  gradient  is  favourable  to 
the  appearance  of  the  secondary  spectrum.  H.  M.  D. 

Measurements  in  the  Silver  Spectrum.  Franz  Joseph  Kasper 
(Zeitsch.  wiss.  Photockem.,  1911,  10,  53 — 62). — Wave-length  measure- 
ments of  the  lines  in  the  arc  and  spark  spectra  of  silver  have  been  made. 
The  arc  spectrum  measurements  are  compared  with  the  data  of  Kayser 
and  "Runge  and  of  Exner  and  Haschek.  It  has  been  found  that  an 
arc  spectrum  can  be  obtained  by  the  employment  of  silver  rods  as  arc 
electrodes  if  the  potential  and  current  are  suitably  adjusted  and 
arrangements  are  made  for  the  adequate  supply  of  oxygen  to  the 
neighbourhood  of  the  electrodes.  With  an  efficient  air  draught  the 
arc  can  be  maintained  continuously  for  periods  of  twenty  to  twenty- 
tive  minutes.  H.  M.  D. 

Photographic-photometric  Absorption  Measurements  oi 
Silver  Iodide  in  the  Ultra-violet  Spectrum.  Curt  Schell  (Ann. 
Physik,  1911,  [iv],  35,  695— 726).— A  photographic  method  of 
measuring  the  intensity  of  ultra-violet  light  is  described,  and  this  is 
applied  to  the  determination  of  the  absorption  of  ultra-violet  light  by 
silver  iodide.  According  to  this  method,  the  blackening  produced  by 
the  light  of  unknown  intensity  during  a  given  time  is  compared 
photometrically  with  the  effects  produced  by  two  beams  of  known 
intensity,  the  blackening  produced  by  one  of  which  is  greater  and  by 
the  other  less  than  that  produced  by  the  ultra-violet  light  of  unknown 
intensity.  By  this  means,  measurements  of  the  absorption-coefficient 
of  silver  iodide  have  been  made  for  wave-lengths  extending  from 
X  =  215/i,^  to  A  =  450/A/A.  Chemically  prepared  silver  films,  after 
conversion  into  the  iodide,  exhibit  the  same  absorption  capacity  as 
those  obtained  by  cathodic  pulverisation. 

Certain  irregularities  which  are  exhibited  by  the  developed  photo- 
graphic plates  have  been  traced  to  differences  in  concentration  of  the 
developing  solution,  and  it  has  been  found  that  these  can  be  avoided 
by  previous  washing  of  the  plates  in  water  and  the  employment  of 
slow  acting  developers,  H,  M.  D. 

The  Band  Spectrum  of  Lead.  Hermann  Lampbecht  {Zeitsch. 
wiss.  Fhotochem.,  1911,  10,  16—29,  33— 52).— Detailed  wave-length 
measurements  of  the  band  spectrum  of  lead  have  been  made,  the 
source  of  illumination  employed  being  a  coal-gas  and  oxygen  blow-pipe 
flame  into  which  lead  chloride  was  introduced  according  to  Hartley's 
method.  The  same  spectrum  is  obtained  when  the  oxide,  sulphate, 
and  carbonate  are  introduced  into  the  flame,  but  much  longer  exposures 
are  required  than  when  the  chloride  is  used.  The  wave-length 
measurements,  expressed  in  terms  of  the  normal  iron  lines,  are  com- 
pared with  those  of  Hartley  and  of  Hagenbach  and  Konen. 
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By  the  use  of  an  optical  system  of  greater  dispersive  power,  the 
constitution  of  some  of  the  strongest  bands  has  been  investigated. 
The  line  measurements  in  four  series  are  in  good  agreement  with  the 
requirements  of  Deslandres'  law,  but  in  other  series  considerable 
deviations  are  found.  H.  M.  D. 

The  Spectrum  of  Glucinum  and  its  Bands  in  Different 
Luminous  Sources.  P.  E.  Lecoq  de  Boisbaudkan  and  Antoine 
DE  Gramont  {Compt.  rend,  1911,  153,  318 — 321). — Employing 
the  apparatus  previously  described  {Ann.  Chim.  phys.,  1909,  [viii],  17) 
a  new  faint  band  in  the  indigo  has  been  observed  in  addition  to 
the  two  already  known  in  the  blue  and  green.  This  shows  a  maximum 
intensity  at  X  4709.  The  wave-lengths  and  relative  intensities  of  the 
components  of  the  three  bands  are  recorded.  The  intensities  are  con- 
siderably increased  by  employing  a  spark  with  self  induction  up  to 
0*122  Henry  units,  when  the  ultra-violet  lines  also  become  perceptible. 
Strong  self  induction  does  not  diminish  the  very  sensitive  doublet 
\  3131*2,  3130*5  ;  this  also  appears  in  the  arc  spectrum. 

In  general  there  is  a  striking  resemblance  between  the  band 
spectra  of  aluminium  and  glucinum.  W.  0.  W. 

Influence  of  Temperature  and  Magnetisation  on  Selective 
Absorption  and  Fluorescence  Spectra.  II.  Henri  E.  J.  G.  du 
Bois  and  G.  J.  Elias  {Ann.  Physik,  1911,  [iv],  35,  617—678. 
Compare  Abstr.,  1908,  ii,  337,  547). — In  continuation  of  previous 
measurements,  further  data  relating  to  the  influence  of  temperature 
and  a  magnetic  field  on  the  absorption  bands  of  certain  substances  are 
recorded.  In  the  case  of  erbium  nitrate  and  to  a  less  extent  ruby,  the 
influence  of  these  factors  has  been  examined  in  great  detail. 

H.  M.  D. 

Fluorescence  of  the  Vapours  of  the  Alkali  Metals.  Louis 
DuNOYER  {Compt.  rend.,  1911,  153,  333 — 336). — The  fluorescence  of 
caesium  vapour,  which  from  analogy  to  that  of  the  other  alkali  metals 
should  be  very  intense,  is  found  to  be  too  faint  at  350°  to  admit  of 
spectroscopic  examination.  The  green  fluorescence  of  sodium  vapour 
observed  by  Wood  {Abstr.,  1908,  ii,  150,  546)  is  due  to  impurities,  for 
if  the  metal  is  pure,  the  fluorescence  is  bright  yellow  and  appears  at  a 
lower  temperature,  namely,  at  about  210°.  The  purer  the  metal  the 
more  the  resonance  spectrum  is  favoured  at  the  expense  of  that  of 
fluorescence.  Potassium  vapour  commences  to  be  fluorescent  at  about 
215°  and  is  brilliant  at  320°. 

The  fluorescence  of  rubidium  produced  by  white  light  is  purple-red, 
and  is  visible  at  180°,  but  becomes  orange  at  400°.  It  appears  to  be 
due  to  two  bands,  one  corresponding  with  an  absorption  band  and  the 
other  appearing  at  the  higher  temperature  having  no  obvious  relation 
to  absorption. 

The  polarisation  of  fluorescence  has  been  studied  at  different 
temperatures.  The  curves  connecting  partial  polarisation  and 
temperature  are  similar  whether  the  incident  light  is  polarised  or  not. 
Rubidium  vapour  shows  maximum  fluorescence  at  370°,  potassium  and 


Mft.; 


GENERAL   AND   PHYSICAL   CHEMISTRY.  ii.   833 

sodium  at  lower  temperatures.  The  cause  of  depolarisation  appears  to 
depend  on  a  mutual  action  between  fluorescing  molecules,  since 
polarisation  is  strongest  when  the  vapour  is  not  saturated,  that  is, 
not  in  contact  with  an  excess  of  fused  metal.  W.  O.   W. 

I  Fluorescence  Absorption  and  Lambert's  Absorption  Law  in 
he  Case  of  Fluorescein.  F.  Kaempf  [Physikal,  Zeitsch.,  1911,  12, 
61 — 763). — Experiments  have  been  made  to  determine  whether  the 
uorescence  of  fluorescein  solutions  is  accompanied  by  a  special  absorp- 
on  effect.  The  results  obtained  with  two  different  forms  of  apparatus 
indicate  that  within  the  limits  of  experimental  error  (5%)  there  is  no 
special  fluorescence  absorption,  and  that  the  absorption,  for  different 
intensities  of  the  incident  light,  takes  place  in  accordance  with 
Lambert's  law.  H.  M.  D. 

W  Systems  of  Series  in  the  Spectra  of  Zinc,  Cadmium,  and 
Mercury.  II.  Fkiedrich  Paschen  {Ann.  Physik,  1911,  [iv],  35, 
860 — 880.  Compare  Abstr.,  1910,  ii,  3). — Quartz  lamps  worked  with  a 
large  cvirrent  were  used  in  the  production  of  the  spectra  of  the  metals, 
and  the  influence  of  a  magnetic  field  on  the  various  lines  was  investigated 
in  order  to  throw  light  on  the  constitution  of  the  spectra.  For  zinc 
and  cadmium  the  data  indicate  definitely  the  existence  of  three  systems 
of  series — simple  lines,  doublets,  and  triplets.  In  the  case  of  both 
metals  the  triplets  appear  to  be  largely  combined  with  the  simple  lines, 
but  the  extent  of  the  combination  is  much  greater  for  cadmium 
than  for  zinc.  Mercury  also  appears  to  exhibit  the  same  three 
systems  of  series,  and  in  this  case  the  combination  of  triplets  with 
simple  lines  is  extremely  large.  H.  M.  D. 

Ultra-violet  Radiation  from  Quartz-mercury  Lamps.  Victor 
Henri  (Comjo«.  rend.,  1911,  153,  265— 267).— The  variation  in  the 
intensity  of  the  ultra-violet  radiation  from  a  quartz-mercury  lamp  with 
the  strength  of  the  current  has  been  measured  by  chemical  methods. 
The  reactioQs  employed  for  the  purpose  include  decomposition  of 
dry  hydrogen  chloride  by  the  rays,  decomposition  of  hydrogen  peroxide 
or  of  potassium  iodide  in  solution,  the  appearance  of  hydrogen  ions  in 
a  solution  of  sucrose,  the  blackening  of  silver  citrate  paper,  and  the 
sterilising  action  of  the  rays  on  B.  coli.  In  the  last  two  cases 
the  radiation  increased  very  rapidly  with  the  current,  but  the  intensity 
of  the  rays  affecting  potassium  iodide  increased  more  slowly.  A 
spectrophotometric  comparison  showed  that  the  extreme  ultra-violet 
radiation  increased  more  rapidly  than  the  total  visible  ladiation  from 
the  lamp.  W.  O.  W. 

Influence  of  Different  Physical  Conditions  on  the  Ultra- 
violet Radiations  from  Quartz  mercury  Lamps.  Victor  Henri 
(Compt.  rend.,  1911,  153,  426 — 429.  Compare  preceding  abstract). — 
Employing  the  silver  citrate  method  mentioned  in  a  previous  paper, 
the  intensity  of  the  ultra-violet  radiation  from  a  quartz-mercury  lamp 
was  measured  under  different  conditions.  Tiie  radiation  is  more 
intense  as  the  temperature  of  the  lamp  tube  is  higher.    When  burning 
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in  air,  the  radiation  is  about  fourteen  times  as  intense  as  when  cooled 
in  water.  The  length  of  service  has  but  little  effect  in  diminishing 
the  activity  of  the  radiation  from  a  well  evacuated  lamp. 

W.  O.  W. 

The  Grouping  of  Photochemical  Reactions.  Fritz  Weigert 
[Zeitsch.  wiss.  Photockem.,  1911,  10,  1 — 15). — The  characteristics  of 
photochemical  reactions  are  discussed  from  the  point  of  view  of  the 
energy  changes  which  are  involved,  and  a  scheme  is  proposed  for  the 
systematic  grouping  of  the  different  types  of  change,  H.  M.  D. 

Photochemical  Studies.  II.  The  Classification  of  Light 
Reactions.  Joh.  Plotnikoff  {Zeitsch.  physikal.  Chem.,  1911,  77, 
472 — 481.  Compare  this  vol.,  ii,  452). — A  classification  of  chemical 
changes  influenced  by  light  is  represented  in  tabular  form  and 
discussed  in  detail.  The  reactions  in  question  are  divided  into 
irreversible  and  reversible  changes.  There  are  three  main  types  of 
irreversible  change  :  (1)  May  be  subdivided  into  (la)  simple  photo- 
catalytic  actions,  changes  which  only  take  place  in  light  and  show  no 
after-effect,  and  (16)  which  differs  from  (la)  inasmuch  as  the  change 
proceeds  in  the  absence  of  light.  (2)  Photochemical  catalysis,  where 
the  reaction  does  not  proceed  either  in  the  presence  or  absence  of 
light,  but  when  a  catalyst  is  added  in  small  concentration,  the  change 
takes  place  in  presence  of  light,  but  ceases  when  the  light  is  with- 
drawn. (3)  Photochemical  after-effect  differing  from  (2)  inasmuch 
as  the  reaction,  once  started  by  a  catalyst  in  light,  proceeds  with  the 
same  velocity  in  the  dark.  There  are  two  main  types  of  reversible 
change :  (1)  in  the  light  a  new  equilibrium  is  established  ;  (2)  light 
displaces  the  equilibrium  established  in  the  dark.  For  details  and 
examples  of  the  different  types  of  change  the  original  paper  must  be 
consulted.  G.  S. 

The  Transformation  of  Energy  in  Photochemical  Reactions 
in  Gases.  Emil  ^ kViBV^G,  {Sitzungsber.  K.  Akad.  Wiss.  Berlin,  1911, 
746 — 754). — The  proportion  of  absorbed  radiant  energy  which  is 
converted  into  chemical  energy  in  the  decomposition  of  ammonia  under 
the  influence  of  ultra-violet  light  has  been  determined.  If  a  is  the 
thermal  and  ^  the  chemical  absorption  coeflicient,  the  photochemical 
yield  8  is  given  by  the  ratio  s  =  /8/a  -I-  ft.  As  the  final  result  of  a  large 
number  of  experiments,  it  is  found  that  the  photochemical  yield 
for  the  action  of  rays  of  wave-length  X  =  0*203//,  to  0"214/a  on  ammonia 
at  a  pressure  of  80 — 90  cms.  of  mercury  is  about  2%.  There  is  some 
evidence  of  a  slight  decrease  in  the  yield  as  the  wave-length  of 
the  absorbed  light  diminishes.  Since,  however,  the  total  absorption 
coefficient  increases  considerably  with  diminishing  wave-length,  it 
follows  that  the  chemical  absorption  coeflicient  ft  must  also  increase 
with  diminishing  wave-length  within  the  range  of  rays  investigated. 

It  is  pointed  out  that  the  observed  small  photochemical  yield  does  not 
really  measure  the  amount  of  chemical  work  performed  by  the 
absorbed  rays,  for  the  primary  photochemical  change,  NH3  =  N-h3H, 
is  followed  by  the  strongly  exothermic  reaction,  2N-f6H  =  N2-f-3H2. 
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The  secondary  reaction  is  quite  independent  of  the  light  action,  but 
its  occurrence  obviously  results  in  a  diminution  of  the  measured 
photochemical  yield.  H.  M.  D. 

Measurements  of  Photochemical  Action  in  Ultra-violet 
Light  by  means  of  Sensitive  Films.  Carl  Schall  {Zeitsch.  wiss. 
Photochem.,  1911,  10,  89—116.  Compare  Abstr.,  1908,  ii,  139  ;  1909, 
ii,  359  J  1910,  ii,  249). — The  nature  of  the  photochemical  change 
which  gives  rise  to  the  coloration  of  papers  impregnated  with  solutions 
of  diamines  under  the  influence  of  ultra-violet  light  is  discussed. 
Measurements  have  been  made  which  show  that  the  colour  change  of 
/i-phenylenediamine  nitrate  and  of  tetrabromoethane,  when  subjected 
for  a  given  period  to  the  action  of  ultra-violet  rays,  is  proportional  to 
the  light  intensity.  A  spectroscopic  comparison  of  the  active  rays  in 
the  use  of  these  and  other  photo-sensitive  substances  has  also  been 
carried  out.  H.  M.  D. 

Photolysis  of  Alcohols,  Acid  Anhydrides,  Ethers,  and 
Esters  by  Ultra-violet  Light.  Daniel  Berthelot  and  Henry 
Gaudechon  {Compt.  rend.,  1911,  153,  383 — 386.  Compare  Abstr., 
1910,  ii,  814;  this  vol.,  ii,  86). — A  continuation  of  the  previous 
communication,  giving  the  relative  volumes  of  the  gaseous  products 
from  a  number  of  substances,  principally  esters,  exposed  to  light  from 
a  quartz-mercury  lamp.  The  gases  from  alcohol  contain  70%  of 
hydrogen  by  volume  ;  acetaldehyde  was  detected  amongst  the  products, 
and  formaldehyde  recognised  in  methyl  alcohol  exposed  to  the  light. 
Ether  g\\&^  145  volumes  of  carbon  monoxide  and  85 "5  volumes  of  a 
mixture  of  hydrogen,  methane,  and  ethane,  the  latter  predominating. 
A  cetic  anhydi  ide  gives  the  same  gases  and  also  carbon  dioxide.  Carbon 
monoxide  is  the  chief  product  from  aliphatic  esters.  Benzyl  formate 
gives  carbon  monoxide  and  dioxide,  but  ethyl  benzoate  and  salicylate 
remain  unaltered  after  eight  hours'  exposure  under  diminished 
pressure.  W.  0.  W. 

Oxidising  Action  of  Dilute  Nitric  Acid  in  Sunlight.  Alfred 
Benrath  {J.  pr.  Ghent.,  1911,  [ii],84,  324—328). — Solutions  of  acetic, 
aminoacetic,  propionic,  butyric,  ?sobutyric,  malonic,  succinic,  and 
pyrotartaric  acids  in  2^-nitric  acid,  containing  ferric  nitrate,  acquire 
a  cherry-red  colour  on  exposure  to  light  and  continuously  evolve  a  gas, 
consisting  mainly  of  nitrous  oxide  together  with  some  carbon  dioxide. 
All  the  acids  yield  formaldehyde,  which  is  accompanied,  in  the  case  of 
propionic  acid  and  probably  also  succinic  acid,  by  acetaldehyde,  the 
latter  being  produced  by  the  loss  of  carbon  dioxide  from  the  inter- 
mediately formed  pyruvic  acid.  i«oButyric  acid  yields  acetone,  which 
is  furthur  oxidised  to  formaldehyde  and  acetic  acid.  With  butyric 
and  pyrotartaric  acids,  the  formaldehyde  is  accompanied  by  other 
aldehydes,  which,  however,  could  not  be  isolated.  All  the  acids 
investigated,  with  the  exception  of  acetic  acid,  yield  hydrogen  cyanide 
in  large  quantities. 

According  to  Hantzsch,  the  formation  of  hydrogen  cyanide  by  the 
action  of  nitric  acid  on  organic  substances  is  due  to  the  intermediate 
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formation  and  decomposition  of  formaldoxime,  according  to  the  following 
scheme : 

R-COMe  +  HNOa  — >  R-COgH  +  GHglN-OH  ->  HgO  +  HCN. 
But  since  the  oxime  may  also  undergo  decomposition  by  hydrolysis 
into  hydroxylamine  and  formaldehyde,  the  latter  substance  may  be 
expected  as  a  product  of  all  photochemical  oxidations,  resulting  in 
the  formation  of  hydrogen  cyanide.  This  view  is  supported,  not  only 
by  the  experiments  described  above,  but  also  by  the  simultaneous 
formation  of  hydrogen  cyanide  and  formaldehyde  by  the  action  of 
nitric  acid  on  ketones  and  ketonic  acids  containing  the  group 
E.'COMe.  Acetone,  methyl  alkyl  ketones,  Isevulic  and  pyruvic  acids, 
together  with  all  substances  (such  as  tsopropyl  alcohol,  citric  acid,  and 
lactic  acid)  which  may  be  oxidised  to  acetone,  Isevulic  acid,  or  pyruvic 
acid,  yield  both  hydrogen  cyanide  and  formaldehyde  when  oxidised  by 
nitric  acid. 

The  red  colour  observed  during  oxidations  in  the  presence  of  ferric 
nitrate  is  considered  by  the  author  to  be  due  to  the  formation  of 
hydroxamic  acids  (compare  Baudisch,  this  vol.,  ii,  523). 

These  results  confirm  the  conclusion  of  Baudisch  that  the  assimila- 
tion of  nitrogen  in  plants  is  a  photochemical  process.  P.  B. 

Bflfect  of  Light  on  Insulation  by  Sulphur.  F.  W.  Bates  {Le 
Radium,  1911,  8,  312 — 313). — The  mean  leak  of  a  leaf  insulated  by 
sulphur  was  found  to  be  greater  during  the  day  than  during  the 
night.  Strong  sunlight  much  increased  the  leak,  and  this  increase 
was  reduced  by  interposing  blue  or  red  glass  screens.  In  total  dark- 
ness the  leak  during  the  day  was  reduced  to  practically  the  same  value 
as  at  night.  The  increase  is  not  due  to  increased  ionisation  of  the  air, 
nor  to  a  photo-electric  effect  on  the  sulphur  similar  to  that  of  ultra- 
violet light  on  zinc.  The  leak  is  the  same  whether  the  charge  is 
positive  or  negative.  By  surrounding  the  sulphur,  exposed  to  light, 
with  a  guard-ring,  the  leaf  when  charged  oppositely  to  the  guard-ring 
lost  its  charge  and  took  an  opposite  charge.  When  the  charges  were 
similar  in  sign,  they  tended  to  become  the  same  in  magnitude  in  the 
light.  In  the  dark  the  leaf  lost  its  charge  by  ionisation  of  the  air 
only,  independently  of  the  sign  and  amount  of  the  charge  on  the 
guard-ring.  The  conductivity  of  the  sulphur  is  thus  increased  by 
light.  Ebonite  shows  a  slight  effect  of  the  same  kind,  but  amber  is 
not  influenced  by  light.  F.  S. 

The  Number  of  Electrons  Concerned  in  Metallic  Con- 
duction. J.  W.  Nicholson  {Fhil.  Mag.,  1911,  [vi],  21,  245—266).-— 
The  view  that  the  velocities  of  the  effective  electrons  are  distributed 
in  accordance  with  Maxwell's  law  is  shown  to  be  in  satisfactory  agree- 
ment with  Drude's  experimental  determinations  of  the  optical 
constants  of  the  metals.  This  assumption  leads  to  values  for  the 
number  of  effective  electrons  in  the  atom,  which  are  all  very  close  to 
integers  or  half-integers,  except  in  the  case  of  cadmium.  For  nickel, 
cobalt,  silver,  copper,  gold,  magnesium,  platinum,  lead,  tin,  zinc,  and 
aluminium  the  differences  are  all  within  the  experimental  limit  of 
accuracy.     The  integers  vary  from  two  (nickel)  to  six  (aluminium). 

H.  M.  D. 
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Ionic  Mobility  in  Gases.  II.  Max  Reinganum  {Physikal. 
Zeitsch.,  1911,  12,  666—671.  Compare  this  vol.,  ii,  788).— Further 
arguments  are  advanced  in  support  of  the  author's  view  that  the 
observed  high  velocity,  with  which  heavy  ions  move  through  gases  of 
low  density  under  the  influence  of  an  electric  field,  is  in  accordance 
with  the  requirements  of  theory.  The  calculated  velocities  of  heavy 
ions  are  approximately  equal  to  the  velocity  of  the  ions  of  the 
surrounding  gas.  H.  M.  D. 

Certain  lonisation  Effects  Observed  in  Gases  in  Presence  of 
Non -radioactive  Substances.  Activity  and  Luminescence  of 
Quinine  Sulphate.  Maurice  de  Broglie  and  L.  Brizard  {Le 
Radium,  1911,  8,  273 — 279.  Compare  this  vol.,  ii,  174). — Experi- 
ments have  been  made  to  determine  whether  the  scintillation 
exhibited  by  quinine  and  cinchonine  sulphates  when  exposed  to  the  air 
after  being  heated  at  120°  is  connected  with  the  ionisation  of  the 
surrounding  gas. 

It  is  found  that  those  factors  which  increase  the  intensity  or 
prolong  the  period  of  luminescence  have  a  similar  influence  on  the 
ionisation  of  the  surrounding  gas.  The  suggestion  is  made  that  both 
phenomena  are  connected  with  the  triboluminescence  of  the  crystals, 
and  experiments  are  described  in  support  of  this  view.  In  particular, 
the  triboluminescent  effect  which  is  observed  when  crystals  of  either 
salt  are  rapidly  cooled  in  liquid  air  is  found  to  be  accompanied  by 
ionisation. 

From  observations  of  the  action  of  luminescent  quinine  sulphate  on 
photographic  plates  under  different  conditions,  the  authors  draw  the 
conclusion  that  the  ionisation  cannot  be  due  to  the  emission  of  ultra- 
violet rays  of  the  type  which  have  been  shown  to  have  ionising 
properties.  The  photographic  effects  appear  to  be  produced  equally 
well  through  thin  plates  of  glass  and  fluorite  as  through  a  thin  layer 
of  air.  On  the /other  hand,  fluorite  appears  to  prevent  the  ionisation 
of  air  on  the  further  side  of  the  plate.  In  explanation  of  the  various 
facts,  it  is  suggested  that  the  conductivity  of  the  gaseous  medium  in 
the  vicinity  of  the  luminescent  crystals  is  due  to  minute  electrical 
discharges  which  accompany  the  rupture  of  the  crystals  during  the 
process  of  hydration  (or  dehydration).  Those  factors  which  would  be 
expected  to  favour  this  discharge  phenomenon  are  found  by  experiment 
to  result  in  increased  luminescence  and  increased  ionisation. 

H.  M.  D. 

The  lonisation  of  .  Liquid  Hydrocarbons.  Tcheslas 
BiALOBjESKi  {Le  Radium,  1911,  8,  293—299.  Compare  Jaffe,  Abstr., 
1909,  ii,  208  ;  1910,  ii,  481). — The  conducting  properties  of  various 
fractions  of  American  petroleum,  when  subjected  to  the  influence  of 
the  /3-  and  y-rays  of  radium,  have  been  investigated.  The  boiling 
points  of  the  separate  fractions,  which  were  subjected  to  careful 
purification,  were  47—52°,  52—58°,  58—70°,  75—82°,  82—90°, 
90—105°,  150—200°,  and  200—250°.  The  apparatus  employed 
consisted  of  a  condenser,  the  distance  between  the  plates  of  which 
could   be  varied   and   accurately  adjusted.      Penetrating   rays   from 
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a  radium  preparation  entered  the  liquid  in  which  the  plates  were 
immersed  through  the  upper  plate,  which  was  in  connexion  with  a 
Moulin  electrometer,  whilst  the  lower  plate  was  connected  with  a 
battery,  the  potential  of  which  could  be  varied  from  4  to  864  volts. 

Data  are  recorded  which  show  the  variation  of  the  current  with 
the  applied  potential  difference  for  each  hydrocarbon  fraction  with 
the  condenser  plates  at  a  distance  of  2  and  8  mm.  For  three 
fractions,  experiments  of  the  same  kind  were  also  made  with  a  less 
active  radium  preparation.  In  a  third  series  of  measurements  the 
three  fractions  52—58°,  82—90°,  and  200—250°,  as  well  as  vaselin, 
were  investigated  with  the  condenser  plates  at  a  distance  of  0  5, 
1,  2,  and  4  mm. 

From  these  data  it  appears  that  for  small  potential  differences,  the 
current  diminishes  rapidly  as  the  boiling  point  of  the  hydrocarbon 
fraction  rises,  but  that  the  current  differences  are  relatively  very 
much  smaller  when  a  strong  electrical  field  is  applied.  At  the 
highest  potential  differences  the  current  approximates  to  a  condition 
of  saturation  when  the  plates  are  close  together,  whereas  at  lower 
potentials  the  observed  currents  are  not  very  different  from  those 
required  by  Ohm's  law.  With  a  less  active  radium  preparation, 
evidence  of  saturation  is  obtained  at  smaller  potential  differences. 

From  the  data  of  the  last-mentioned  series  the  author  calculates 
the  sum  of  the  mobilities  of  the  ions  in  cms.  per  second  for  a  potential 
difference  of  one  volt  per  cm. ;  these  are  respectively  :  fraction  52 — 58°, 
11-7x10-'^;  82—90°,  3-7x10-*;  200—250°,  1-5x10-4;  vaselin, 
0-94  X  10"'^.  From  these  numbers  it  is  evident  that  the  mobility 
decreases  very  quickly  as  the  boiling  point  rises,  the  decrease  being 
more  rapid  than  the  increase  in  the  viscosity. 

As  observed  by  Jaffe  in  the  case  of  hexane,  the  current  through 
the  various  hydrocarbon  fractions  exhibits  a  certain  amount  of 
unipolarity,  and  this  is  attributed  to  the  presence  of  a  certain 
proportion  of  ions  of  much  smaller  mobility  than  those  which  are 
mainly  responsible  for  the  conduction  of  the  current.  H.  M.  D. 

A  New  Radiant  Emission  from  the  Spark.  Walter  Steubinq 
{Physikal.  Zeitsch.,  1911,  12,  626— 630).— The  rays  emitted  by  a 
condenser  spark  passing  between  aluminium  electrode?,  which  have 
been  been  described  by  Wood  (Abstr.,  1910,  ii,  915)  as  a  new  form  of 
radiant  emission,  have  been  examined  by  the  author,  whose  apparatus 
was  closely  similar  to  that  employed  by  Wood.  The  experiments 
described  indicate  that  the  so-called  new  emission  consists  of  rays 
from  the  spark  discharge  which  have  been  scattered  by  the  particles 
of  metal  in  the  vapour  given  off  from  the  electrodes.  These  rays  are 
independent  of  the  nature  of  the  gas  in  which  the  spark  discharge 
takes  place,  and  the  emission  is  no  longer  observed  if  the  spreading 
of  the  metal  vapour  is  prevented  by  a  rapid  current  of  gas.  If  under 
these  conditions  a  hermetically-sealed  tube  containing  vapour  of  the 
metal  is  brought  into  the  neighbourhood  of  the  discharge,  the 
emission  effect  is  again  observed.  Resolution  of  the  emission  shows 
the  absence  of  any  bands,  and  the  spectrum  appears  to  be  the  same 
as  that  obtained  directly  from  the  spark  discharge.  H.  M,  D. 
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Transformation  of  the  Energy  of  Homogeneous  Rontgen 
Radiation  into  Energy  of  Corpuscular  Radiation.  Charles  A. 
Sadler  {Phil.  Mag.,  1911,  [vi],  21,  447— 458).— The  results  obtained 
in  a  previous  investigation  (Abstr.,  1910,  ii,  251)  have  been  further 
analysed.  The  author  now  arrives  at  the  conclusion,  that  not  only  is 
there  a  very  close  connexion  between  the  emission  of  corpuscular 
radiation  and  the  production  of  homogeneous  Rontgen  radiation,  but 
that  there  is  strong  evidence  that,  whenever  the  characteristic 
secondary  radiation  is  excited,  there  is  always  produced  a  strictly 
proportional  amount  of  corpuscular  radiation.  H.  M.  D. 

The  Spectra  of  the  Fluorescent  Rontgen  Radiations. 
Charles  G.  Barkla  {Phil.  Mag.,  1911,  [vi],  21,  396 — 412.  Compare 
Abstr.,  1909,  ii,  457  ;  1910,  ii,  8). — A  summary  is  given  of  the 
results  which  have  been  obtained  in  previous  papers  relative  to  the 
properties  of  the  characteristic  secondary  or  fluorescent  rays  which  are 
emitted  by  metals  under  the  influence  of  a  primary  X-ray  beam. 
The  fluorescent  radiations  which  have  been  examined  up  to  now  fall 
into  two  distinct  series,  and  it  is  probable  that  these  include  all 
fluorescent  radiations  which  are  actually  emitted.  Each  element  has 
its  own  characteristic  fluorescent  ray  spectrum,  which  may  be 
conveniently  represented  like  an  ordinary  light  spectrum,  except  that 
it  is  necessary  to  define  the  radiations  by  their  absorption  in  some 
standard  substance.  The  lines  corresponding  with  the  two  series  of 
rays  move  towards  the  penetrating  end  of  the  spectrum  as  the  atomic 
weight  of  the  emitting  element  increases.  H.  M.  D. 

Dissymmetry  of  Positive  and  Negative  Ions  Relatively  to 
the  Condensation  of  Water  Vapour.  E.  Besson  {Compt.  rend., 
1911,  153,  250— 253).— Langevin's  modification  of  C.  T.  R.  Wilson's 
cloud  chamber  has  been  adapted  to  enable  instantaneous  micro- 
photographs  of  the  clouds  produced  to  be  obtained.  An  image  of  the 
positive  crater  of  a  powerful  arc  is  formed  in  the  chamber,  and  the 
cloud  is  viewed  with  a  low-power  microscope,  the  axis  of  which  makes 
an  angle  of  40°  with  the  pencil  of  illumination.  Exposures  of 
0-02  second  are  employed,  which  are  not  sufficiently  short  to  depict 
the  droplets  quite  motionless. 

The  formation  of  the  cloud  has  been  observed  in  all  its  details. 
Alternate  photographs,  using  X-ray  ionisation,  with  the  positive  and 
negative  ions  respectively  predominating,  showed  always  a  much 
larger  cloud  when  the  negative  ions  were  in  excess.  F.  S. 

The  Mass  of  Gaseous  Ions.  William  Duane  {Compt.  rend., 
1911,  153,  336— 339).— To  obtain  evidence  on  the  question  of  the 
existence  of  positive  electrons,  the  ratios  of  the  mass  m  to  the  charge 
«  of  the  ions  formed  in  air  by  the  a-rays  of  radium  have  been  deter- 
mined. The  emanation  from  0-3  gram  of  radium  chloride  was 
enclosed  in  a  glass  bulb  of  volume  less  than  0-5  mm.^,  with  walls  thin 
enough  to  allow  the  a-rays  to  escape.  This  was  placed  outside  the 
mica  window  of  an  apparatus,  which  could  be  exhausted  to  a  very  low 
vacuum,  containing  two  metallic  plates  2  cm.  apart,  one  connected  to 
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the  electroscope  and  the  other  to  the  battery.  This  was  placed  in  a 
magnetic  field,  so  that  ions  formed  between  the  plates,  under  the 
combined  action  of  the  electric  and  magnetic  fields,  would  pursue 
cycloidal  paths,  and  not  reach  the  plates  when  these  paths  were 
sufficiently  restricted.  From  the  values  of  the  electric  and  magnetic 
fields  necessary  to  prevent  the  ions  reaching  the  plates,  the  value  of 
e/m  could  be  calculated.  The  results  were  in  accordance  with  tlie 
view  that  at  low  pressures  the  negative  ions  are  entirely  composed  of 
electrons,  and  the  positive  ions  of  atoms  or  molecules  of  the  gas. 

No  negative  ions  of  molecular  magnitude  exist  at  low  pressure, 
hence  none  are  formed  by  loss  of  a  positive  electron  from  the  molecule. 
The  positive  ions  in  air  are  all  much  larger  than  those  in  hydrogen, 
indicating  that  in  air  no  positive  ions  of  the  order  of  magnitude  of 
the  hydrogen  positive  ion  or  less  are  formed.  The  conclusions  are 
opposed  to  the  hypothesis  of  the  existence  of  positive  electrons. 

F.  S. 

The  /8-Rays  of  the  Radium  Family.  J.  Danysz  (Compt.  rend., 
1911,  153,  339 — 341). — The  emanation,  from  0*12  gram  of  radium 
chloride  condensed  in  thin-walled  Thuringian  glass  tubes,  5  mm.  long, 
0*3  mm.  diameter,  and  0*04  mm.  thickness  of  wall,  was  used  as  the 
source.  Becquerel's  disposition  was  employed,  whereby  the  trajectories 
of  the  several  bundles  of  rays,  coiled  into  circles  by  a  magnetic  field, 
were  registered  on  a  photographic  plate.  The  results  are  ascribed  to 
the  small  amount  of  matter  in  the  neighbourhood  of  the  source,  and 
to  the  suppression  of  secondary  rays  which  fog  the  plate  uniformly. 
A  magnetic  spectrum  of  seven  separate  beams  of  rays,  sharply 
separated  from  one  another,  was  obtained.  The  approximate  values 
of  the  velocities  in  terms  of  that  of  light,  deduced  by  the  Lorentz 
equation  from  the  radii  of  curvature,  are  as  follows : 


Beam  

...       I. 

II. 

III. 

IV. 

V. 

VI. 

VII. 

Velocity 

...     0-98 

0-95 

0-86 

0-81 

0-75 

0-69 

0-63 

Exact  determinations,  and  experiments  to  determine  how  the  beams 
are  distributed  among  the  various  members  of  the  family  are  in 
progress.  F.  S. 

Secondary  /8-Rays.  W.  A.  Schaposchnikoff  {J.  Russ.  Phys. 
Chem.  aS'oc,  1911,  ^3,  Phys.  Part,  187—195.  Compare  McClelland, 
Abstr.,  1908,  ii,  650;  Bragg  and  Madsen,  ihid.,  921  ;  Allen,  Phys. 
Rev.,  1909,  29,  177;  1910,  30,  276).— The  author's  experiments  show 
that,  under  the  conditions  employed,  the  penetrating  power  of  the 
secondary  rays  does  not  depend  on  the  magnitude  of  the  angle  of 
incidence,  provided  that  the  sum  of  the  angles  of  incidence  (a)  and  \ 
reflexion  (fi)  remains  constant. 

The  mean  values  of  the  ratio  J'jJ  for  different  angles  of  incidence, 
and  under  the  condition  a  +  fi  =  constant,  are  approximately  equal  to 
that  corresponding  with  equality  of  a  and^  ft,  that  is,  with  the 
condition  of  maximal  secondary  radiation. 

With  increase  of  the  angle  of  incidence,  a  +  (3  remaining  constant, 
the  penetrating  power  of  the  secondary  rays  increases,  that  is,  they 
become  harder. 
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The  composition  of  the  secondary  radiation,  while  the  sum  of  a  and 
fi  is  constant,  does  not  change  appreciably  with  change  in  the  angle 
of  incidence,  and  for  the  condition  of  maximum  radiation,  a  =  /3,  it  is 
the  same  as  for  non-equality  of  these  two  angles.  T.  H.  P. 

Some  Chemical  Bfltects  of  the  Rays  of  Radium.  S.  C. 
LiND  (Le  Radium,  1911,  8,  289— 292).— The  action  of  the  rays  of  the 
emanation  of  radium  and  of  the  (3-  and  y-rays  of  radium  on  mixtures 
of  hydrogen  and  bromine,  and  on  hydrogen  bromide  gas,  is  too  slow 
to  be  studied  quantitatively.  No  measurable  decomposition  was 
observed  in  a  tube  filled  to  two-thirds  of  an  atmosphere  with  hydrogen 
bromide  after  thirty-seven  days'  exposure  to  the  penetrating  rays  of 
0"2  gram  of  radium  chloride.  Neither  is  any  combination  of  hydrogen 
and  bromine  detectable  under  the  same  conditions.  The  emanation  of 
radium  in  equilibrium  with  1  mg.  of  radium  produced  slight  combina- 
tion of  the  mixture  (2-6%  after  fourteen  days),  but  no  decomposition 
of  the  compound.  The  rate  of  combination  of  the  mixture  in  the 
dark  at  303°  was  not  appreciably  increased  by  the  presence  of  radium 
emanation.  Anhydrous  liquid  hydrogen  bromide  is  decomposed  to  a 
slight  extent  in  the  dark  in  presence  of  the  emanation,  about  3  "5%  of 
the  energy  of  radiation  being  utilised  in  the  decomposition  in  one 
experiment.  Aqueous  solutions  of  hydrogen  bromide  and  potassium 
iodide  are  decomposed  by  the  emanation  in  absence  of  light  and  of 
oxygen.  F.  S. 

The  Influence  of  Acids  and  Salts  on  the  Amount  of 
Radium  Emanation  Liberated  from  a  Solution  of  Radium. 
A.  S.  Eve  and  Douglas  McIntosh  (Trans.  Roy.  Soc.  Canada,  1910, 
[iiil,  4,  III,  67 — 68). — Various  barium  salts  were  found  to  contain 
from  2*84  to  0"11  (x  lO^^^j  gram  of  radium  per  gram,  which  must 
be  taken  account  of  in  the  measurement  of  minute  amounts  of  radium. 
Sulphuric  acid,  barium  chloride  and  sulphuric  acid,  and  barium 
sulphate,  respectively  added  to  a  standard  solution  of  radium,  reduced 
the  emanation  liberated  on  boiling  5,  87  and  73%.  The  amount  of 
radium  used  was  7"8  x  lO-^^  gram.  F.  S. 

8-Rays.  Norman  Campbell  {Phil.  Mag.,  1911,  [vi],  22,  276—302). 
— The  velocity  of  the  S-rays  produced  in  plates  and  films  of  metals  by 
the  impact  of  a-rays  from  polonium  has  been  deduced  from  their 
behaviour  in  an  electric  field.  The  apparatus  consisted  of  a  metal 
plate  connected  with  the  electrometer  placed  opposite  a  slightly  smaller 
hole  in  a  metal  box,  the  hole  being  covered  with  a  thin  metal  foil 
capable  of  allowing  a-rays  to  pass  through.  Behind  the  foil  inside  the 
box  was  a  plate  coated  with  polonium.  The  value  of  the  ionisation 
current  was  measured  when  the  box  was  charged  to  different 
potentials,  the  plate  connected  to  the  electrometer  being  maintained  at 
earth  potential  by  a  compensating  current,  by  means  of  a  potentio- 
meter and  high  resistance.  Certain  negative  conclusions  have  been 
drawn.  There  appears  to  be  no  difference  between  the  speeds  of  the 
incident  and  emergent  8-radiations,  The  speed  of  the  8-rays  appears 
to   be  independent   of   the   speed    of   the   a-rays  exciting  them,  and 
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probably  of  the  material  from  which  they  are  emitted,  although  the 
possibility  of  reflexion  makes  the  interpretation  of  the  results 
difficult.  This,  if  correct,  is  of  the  utmost  importance  for  the  theory 
of  ionisation,  for  the  act  of  ionisation  in  gas  is  presumably  similar  to 
the  expulsion  of  S-rays  by  solids.  There  is  no  evidence  that  the 
number  of  8-rays  depends  on  the  nature  of  the  materia],  about  ten 
being  emitted  for  each  a-particle  in  the  cases  of  the  metals,  copper, 
silver,  gold,  and  aluminium,  which  were  employed.  Other  conclusions 
are  withdrawn  in  a  subsequently-added  note.  In  an  appendix 
particulars  are  given  of  the  high  resistances  employed.  These  are 
constructed  of  thermometer  tube  13  cm.  long,  held  in  an  earthed 
metal  clamp,  the  electrodes  being  sealed  into  bulbs  at  the  end,  and  are 
tilled  with  a  mixture  of  1  part  of  alcohol  to  from  3  to  8  parts  of 
xylene,  dried  by  lime.  They  ranged  from  4  x  lO^^  to  7x10^  ohms, 
and  did  not  show  any  undesirable  polarisation  effects.  F.  S. 

Concentration  of  the  Radioactive  Emanation  of  the 
Gases  of  Boracic  Sufl3.oni  by  means  of  Carbon  at  a  Lo-w 
Temperature.  0.  Porlezza  and  G.  Norzi  [Atti  R.  Accad.  Lined, 
1911,  [v],  20,  i,  932— 934).— The  authors  find  that  the  radioactive 
emanation  in  the  gas  from  the  suffioni  of  Larderello  can  be  con- 
centrated by  passing  the  gas  over  charcoal  cooled  to  —  77°  with  solid 
carbon  dioxide  and  ether.  Under  these  conditions,  all  the  emanation 
is  absorbed,  but  only  a  portion  of  the  other  gases  present,  so  that 
on  heating  the  charcoal  the  gas '  evolved  is  thirty-four  times  more 
radioactive  than  was  the  gas  treated.  The  gas  employed  for  this 
concentration  was  previously  freed  from  the  carbon  dioxide  and 
hydrogen  sulphide  which  it  contains  in  large  amount  (94%). 

R.  Y.  S. 

The  Solubility  of  the  Emanation  of  Radium  in  Organic 
Liquids.  Eva  Ramstedt  {Le  Radium,  1911,  8,  253— 256).— The 
apparatus  used  consisted  of  a  closed  tube  divided  into  two  equal  parts 
by  a  wide  tap.  One  part  was  filled  with  the  liquid  under  examination, 
and  the  other  part  with  the  emanation,  usually  two  days'  accumulation 
of    O'Ol    gram    of    radium    chloride.     Equilibrium    was    established 


Liquids. 

Glycerol 

Water , 

Aniline    , 

Alcohol  (abs. )    

Acetone  

Ethyl  acetate 

Paraffin  oil 

Benzene , 

Xylene 

Toluene  

Chloroform 

Ether  

Hexane  (66—70°) . 
cyctoHexane  (80°)  . 
Carbon  disulphide 


^ 

18°. 

0^ 

-18°. 

daja.dt. 

0-21 

— 

— 



0-285 

0-52 

[0-39  at  9°] 

0-031 

3-80 

4-43 

— 

0-0130 

617 

8-28 

11-4 

0-0163 

6-30 

7-99 

10-8 

0-0153 

7-35 

9-41 

13  6 

0-0174 

9-2 

12-6 





12-82 

[16-34  at  3°J 

— 

— 

12-75 

— 

— 

. — 

13-24 

18-4 

27-0 

0-0193 

15-08 

20-5 

28-5 

0-0182 

15-08 

20-9 

29-1 

00184 

16-56 

23-4 

35-2 

0-0203 

]8-04 

— 

— 

— 

2314 

33-4 

50-3 

0-0210 

GENERAL   AND   PHYSICAL   CHEMISTRY.  ii.    843 

by  allowing  the  liquid  to  flow  from  one  part  of  the  tube  to 
the  other  several  times.  The  tap  was  closed  and  the  tube  left 
five  hours,  and  the  y-radiation  of  the  two  parts  successively  measured 
in  a  suitable  condenser.  The  table  on  p.  842  gives  the  result, 
a  denotes  the  coeflficient  of  solubility  at  the  temperatures  given,  and 
da/a.dt  the  proportionate  increase  of  the  coefficient  by  1°  lowering  of 
temperature  from  zero.  The  results  fully  bear  out  those  of  other 
investigators,  all  organic  liquids  examined,  except  glycerol,  absorbing 
more  than  water,  carbon  disulphide  absorbing  six  times  more  than 
aniline  and  eighty  times  more  than  water.  The  volatile  and  very 
mobile  liquids  appear  to  absorb  more  than  the  non-volatile  and 
viscous,  but  there  are  exceptions.  F.  S. 

Action  of  the  Radium  Emanation  on  Thorium  Salts. 
Heinkich  Herschfinkel  {Compt.  rend.,  1911,  153,  255 — 257). — The 
experiments  of  Ramsay  and  Usher  (Trans.,  19u9,  624;  Abstr.,  1909, 
ii,  850)  have  been  repeated  to  see  if  the  formation  of  carbon  dioxide 
from  thorium  salts  under  the  action  of  radium  emanation  was  not  due 
to  organic  impurities  in  the  salt.  The  thorium  nitrate  employed  was 
specially  purified  by  Merck  to  avoid  as  far  as  possible  these  impurities. 
The  emanation  in  equilibrium^ with  0*1  gram  of  radium  acting  on 
125  grams  of  the  thorium  nitrate  for  twelve  days  produced  1  c.c. 
of  carbon  dioxide.  The  solution  left  without  emanation  for  the  same 
time,  or  the  emanation  acting  on  distilled  water,  gave  only  traces 
ot  carbon  dioxide.  Small  quantities  of  potassium  permanganate  gave 
more  carbon  dioxide  than  the  emanation.  The  impurity  present 
is  probably  a  trace  of  oxalic  acid.  The  formation  of  carbon  dioxide  by 
the  action  of  the  emanation  does  not  prove  the  transformation  of  the 
thorium  atom  into  carbon.  F.  S. 

Action  of  Niton  (Radium  Emanation)  on  Thorium  Salts. 
Sir  William  Ramsay  {Compt.  rend.,  1911,  153,  373 — 374). — Her- 
schtinkel's  experiment  (preceding  abstract)  only  proves  that  his 
specimen  of  thorium  contains  compounds  capable  of  yielding  carbon 
dioxide  by  the  action  of  permanganate.  In  the  author's  first  experi- 
ments the  thorium  nitrate  was  not  exposed  to  radium  emanation,  but 
yielded  quantities  of  carbon  dioxide  proportional  to  the  time  of 
accumulation.  To  settle  the  question  whether  the  carbon  was  derived 
from  the  transformation  of  the  thorium,  a  specimen  of  thorium  nitrate 
was  prepared  by  heating  to  redness,  and  solution  of  the  product 
in  nitric  acid.  The  solution  was  crystallised  many  times  with  pre- 
cautions to  exclude  dust,  and  some  c.c.  of  solution  from  well  formed 
crystals  of  the  salt  were  exposed  to  the  radium  emanation  from 
0*6  gram  of  radium  bromide,  purified  by  long  contact  with  moist 
potassium  hydroxide,  which  had  not  come  into  contact  with  grease  or 
rubber.  Carbon  dioxide  was  always  found  in  the  gas.  Nitrates  of 
bismuth,  mercury,  and  silver  gave  no  trace  of  carbon  dioxide. 

F.  S. 

Molecular  Weight  of  the  Thorium  Emanation.  May  Sybil 
Leslie    {Compt.    rend.,    1911,  153,    328— 330).— Using    Debierne's 
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apparatus  (Abstr.,  1910,  ii,  675)  with  some  modifications,  the  molecular 
weight  of  the  thorium  emanation  has  been  determined  by  the  method  of 
effusion  through  a  small  hole  in  a  plate.  A  preparation  of  radio- 
thorium  is  the  source  of  emanation  which  diffuses  into  a  vessel 
containing  a  cylinder,  the  activity  imparted  to  which  furnishes  a 
measure  of  the  emanation  present.  The  activity  is  measured  with  the 
vessel  closed  and  open  through  fine  holes  in  a  platinum  plate  to  a 
large,  exhausted  receptacle,  the  time  of  exposure  varying  from  one  to 
four  days.  The  experiments  are  done  at  a  pressure  of  a  few  hundredths 
of  a  millimetre  of  mercury.  If  q  and  q'  are  the  activities  with  the 
vessel  open  and  closed,  /x  and  X  the  coefficients  respectively  of  effusion 
and  decay  of  the  emanation,  qjq  =  X  +  /a/A,.  The  coefficient  of  effusion 
of  oxygen  is  determined  in  the  same  apparatus,  and  the  molecular  weight 
of  the  emanation  obtained  from  the  inverse  ratio  of  the  squares  of  the 
coefficients  of  effusion.  According  as  54  and  53"3  seconds  are  accepted 
for  the  half-period  of  the  thorium  emanation,  the  molecular  weight  in  the 
one  day's  experiments  is  210  or  203,  and  in  the  two  days'  experiments 
either  201  or  194.  An  error  of  1%  in  the  activity  measurements 
makes  a  5%  error  in  the  calculated  molecular  weight,  but  the  experi- 
ments show  clearly  that  the  molecular  weight  is  in  the  neighbourhood 
of  200.  F.  S. 

The  Disintegration  Products  of  Uranium.  George  N.  Antonoff 
{Phil.  Mag.,  1911,  [vi],  22,  419 — 432). — Uranium  nitrate,  specially 
purified  from  other  radio-elements  by  adding  lanthanum  or  thorium 
and  precipitating  these  with  oxalic  acid,  and  in  other  ways,  was 
employed.  The  uranium-X  was  separated  in  two  ways,  the  first  by 
precipitating  barium  sulphate  in  the  solution,  and  the  second  by  adding 
an  iron  salt  and  precipitating  it  by  boiling.  The  first  product  showed 
a  normal  decay  curve,  both  when  measured  bare  and  when  covered 
with  sufficient  aluminium  foil  to  absorb  the  soft  y8-rays.  The  second 
product  showed  a  normal  decay  curve  under  the  latter  conditions,  but 
a  larger  proportion  of  soft  ^-rays  were  initially  present  which 
decayed  with  a  half-period  of  1-5  days.  This  is  attributed  to  a 
new  product,  termed  uranium- F,  which  could  only  be  separated  in 
very  small  amount  from  the  uranium,  and  which  gave  a  very  feeble 
a-radiation  as  well  as  the  soft  yS-radiation.  The  latter  has  a  coefficient 
of  absorption,  /i,(cm.)~^,  about  300,  and  causes  about  25%  of  the  total 
ionisation.  The  latter  was  only  about  l/60,000th  of  that  given  by 
the  uranium  from  which  it  was  separated.  It  cannot  be  the  second 
a-ray  product  of  uranium  on  account  of  the  large  proportion  of 
^-radiation.  Thin  layers  of  uranium  oxide  do  not  shown  any  ;8-radia- 
tion  other  than  that  of  uranium-X.  The  ^-ray  recovery  curve  of 
uranium  shows  no  evidence  of  the  regeneration  of  uranium-Z.  In 
absence  of  any  definite  evidence  as  to  the  connexion  of  uranium-I^ 
with  uranium,  it  is  suggested  that  it  may  be  a  branch  product  of 
uranium.  In  chemical  nature  the  product  resembles  urauium-X,  and 
has  not  been  separated  from  it.  F.  S. 

Attempts  to  Prepare  Metallic  Radium.     Heinrich  Hebsch- 
FiNKEL  {Le  Radium,  1911,  8,  299 — 301). — The   attempt   to  prepare 
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metallic  radium  by  decomposing  the  azoimide  by  heating  in  a  vacuum 
(Ebler,  Abstr.,  1910,  ii,  1024)  is  not  in  agreement  with  the  facts  found 
by  Mme.  Curie  and  Debierne  that  radium  is  not  volatile  at  100°  in 
a  vacuum,  and  very  readily  forms  nitride  in  presence  of  nitrogen. 
Repetitions  of  the  experiment  gave  no  metallic  sublimate,  but  a  dark 
product  and  nitrogen.  The  product  probably  contains  a  very  little 
alkaline-earth  metal,  very  impure,  and  contains  nitride.  Pure  barium 
azoimide,  on  rapid  heating  to  explosion  in  a  vacuum,  gives  only  86% 
of  its  nitrogen  as  gas.  On  rapid  heating  to  600°  in  a  vacuum,  it  melts 
and  gives  yellow  drops,  which  have  an  odour  of  acetylene,  and  become 
white  in  the  air.  Curtius's  method  of  preparing  the  alkaline-earth 
metals  thus  gives  very  impure  products.  F.  S. 

The  Properties  of  Technically  Prepared  Mesothorium  and 
its  Evaluation.  Otto  Hahn  {Chem.  Zeit.,  1911,  35,  845—846). — 
An  account  is  given  of  the  well-known  chemical  and  radio-active  pro- 
perties of  mesothorium  (compare  this  vol.,  ii,  8;  Trans.,  1911,  99,  72). 
The  monazite  sand  from  which  mesothorium  is  technically  prepared 
contains  0'3%  U  and  4 — 5%  ThOg,  and  the  activity  is  due,  75%  to 
mesothorium  and  25%  to  radium.  In  this  mesothorium  the 
maximum  activity  is  reached  in  3"2  years,  whilst  after  ten  years  the 
activity  is  still  somewhat  greater  than  when  prepared,  and  after 
twenty  years  is  about  half  as  great.  When  purified  from  inactive 
material  the  activity  is  four  times  greater  than  that  of  pure  radium 
compounds,  the  weight  of  mesothorium  present  being  estimated  at  1%, 
the  remainder  being  radium.  The  strength  of  the  activity  is  com- 
pared with  that  of  pure  radium  compounds  by  means  of  an  air-tight 
electroscope  of  brass,  of  wall  thickness  1 — 2  mm.,  lead  plates  being 
interposed  if  necessary,  of  thickness  not  greater  than  0*5  cm.  Under 
these  conditions  the  y-rays  are  compared,  the  somewhat  greater 
absorbability  of  the  y-rays  of  mesothorium  not  affecting  the  measure- 
ments more  than  a  few  per  cent.  F.  S. 

The  Ratio  between  U/anium  and  Radium  in  the  Active 
Minerals.  Mile.  Ellen  Gleditsch  {Le  Radium,  1911,  8,  256 — 273. 
Compare  Abstr.,  1909,  ii,  533,  714). — A  full  description  is  given 
of  the  methods  employed  iu  determining  radium  and  uranium,  and  the 
subject  is  discussed  from  the  point  of  view  of  all  the  publications 
made  since  the  first  results  of  the  author  were  published.  Results  are 
given  for  twenty-one  specimens  of  minerals,  including  chalcolite, 
carnotite,  gummite,  autunite,-  pitchblende,  samarskite,  broeggerite, 
uranothorite,  fergusonite,  and  thorianite.  The  proportion  of  radium 
to  uranium  varies  from  1*82  to  3*74  xlO"''^.  The  minerals  with 
highest  ratio  come  from  Cornwall  (one  chalcolite  and  one  pitchblende), 
next  comes  a  Ceylon  thorianite  (the  only  one  included),  next  six 
minerals  from  Norway.  The  variations  in  the  ratio  are  considered  to 
be  established,  and  are  ascribed  possibly  to  the  existence  of  inter- 
mediate substances  between  uranium  and  radium  with  period  comparable 
with  that  of  uranium  itself,  or  to  the  influence  of  the  external  con- 
ditions or  of  the  presence  of  other  active  elements  on  the  rate  of 
transformation.  F.  S. 

VOL.  c.  ii.  57 
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The  Radioactive  Tufa  of  Piuggi.  Occluded  Gases 
Content  of  Radium  and  Uranium.  C.  Porlezza  and  G.  Norzi 
(Atti  R.  Accad.  Lincei,  1911,  [v],  20,  i,  935 — 939.  Compare  Nasini 
and  Levi,  Abstr.,  1908,  ii,  401). —  Ihe  tufa  of  Fiuggi  contains  occluded 
helium  only  in  very  small  quantities.  The  quantity  of  radium  present 
in  a  gram  of  the  rock  is  high,  amounting  to  5  x  10"^^  gram.  The 
quantity  of  uranium  is  0'76  x  10~°  gram  per  gram  of  rock. 

R.  V.  S. 

Radioactivity  of  the  Gas  Obtained  from  the  Thermal 
Springs  of  S.  Saturnine  (Benetutti-Sardegna).  Arciero 
Bernini  {Nuovo  Cim.,  1911,  [vi],  1,  i,  455 — 461). — The  conductivity  of 
the  gaseous  mixture  increased  for  about  three  hours,  attaining  a 
maximum  value  nearly  twice  the  initial  activity.  The  same 
phenomenon  has  previously  been  observed  by  Rutherford  and  Soddy 
for  radium  emanation.  The  rate  of  decay  of  the  induced  radioactivity 
and  other  data  prove  that  the  activity  of  the  mixture  in  this  case  is 
due  to  radium  emanation.  The  slight  radioactivity  of  the  water 
which  has  also  been  measured  is  due  to  the  presence  of  a  little  of  the 
radioactive  gas  in  solution.  G.  S. 

The  Amount  of  Radium  and  Radium  Emanation  Present 
in  the  Water  and  Gases  of  the  Caledonia  Springs,  near 
Ottawa.  A.  S.  Eve  (Trails.  Roy.  Soc.  Canada,  1910,  [iii],  4,  III,  53 — 
54).— The  amount  of  radium  in  the  spring  water  varies  from  10  to 
18  X  10~i2  gram  of  radium  per  litre,  whilst  the  amount  of  radium 
emanation  corresponds  with  between  620  and  210x10" ^^  gram  of 
radium  per  litre  of  gas,  which  is  from  4000  to  6000  times  the  amount 
present  in  the  atmosphere.  The  water  from  Quelle  am  Schweizergang, 
Joachimsthal,  the  most  radioactive  known,  is  about  7000  times  as 
active  as  that  of  the  Caledonia  Springs.  F.  S. 

The  Radium  Contents  of  Specimens  from  a  Deep  Boring  at 
Beachville,  Ontario,  A.  S.  Eve  and  Douglas  McIntosh  {Trans. 
Roy.  Soc.  Canada,  1910,  [iii],  4,  III,  69 — 70).— A  determination  of 
the  amount  of  radium  in  samples  varying  from  a  depth  of  30  feet  to 
2580  feet  showed  a  fairly  uniform  distribution  of  radium,  between  0*5 
and  1*42  x  10~^2  gram  of  radium  per  gram,  the  mean  being  102, 
which  is  in  agreement  with  the  values  found  for  other  materials  of  the 
earth's  crust.  The  solution  obtained  by  leaching  with  water  the 
material,  after  fusion  with  alkali  carbonate,  contained  on  the 
average  one-fourth  of  the  total  radium.  There  was  no  relation 
between  the  depth  and  the  amount  of  radium.  F.  S. 

The  Probable  Influence  of  the  Soil  on  Local  Atmospheric 
Radio-activity.  James  Cox  Sanderson  {Amer.  J.  Sci,,  1911,  [iv],  32, 
169 — 184). — A  current  of  air  from  a  tube  buried  about  120  cm. 
beneath  the  floor  of  the  Physical  Laboratory,  New  Haven,  U.S.A., 
was  drawn  through  the  ionisation  chamber  of  an  electroscope.  The 
natural  leak  of  the  instrument  immediately  increased  eighteen  times, 
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and  continued  to  increase  at  first  rapidly,  then  more  slowly  for  three 
hours,  and  then  very  gradually  for  three  days,  when  it  attained  a 
maximum.  This  is  what  is  to  be  expected  if  both  radium  and 
thorium  emanations  are  present  in  underground  air.  By  variations 
of  the  experiment  the  proportion  of  the  effect  due  to  the  thorium  and 
radium  emanations  separately  was  found.  The  effect  due  to  the 
thorium  was  standardised  in  terms  of  a  known  weight  of  thorium  by 
passing  air  into  the  electroscope  through  sand  to  which  a  known 
quantity  of  thorite  in  solution  had  been  added.  The  amounts  of 
thorium  in  various  soils  and  other  materials  were  estimated  by  com- 
parison with  the  standard.  Since  the  emanating  power  of  the  standard 
is  probably  a  maximum  and  greater  than  that  of  the  materials  tested, 
the  quantities  of  thorium  so  found  are  necessarily  a  minimum  ;  thus 
solid  monazite  and  thorianite  crystals  possessed  respectively  420 
and  6100  times  less  emanating  power  per  unit  of  thorium  than  the 
standard.  The  results  were  that  1  c.c.  of  underground  air  contained 
radium  emanation  in  equilibrium  with  2*4  x  10~"  gram  of  radium, 
and  that  1  c.c.  of  the  earth  emits  thorium  emanation  equivalent  to 
that  produced  by  1*35  x  lO"*'  gram  of  thorium.  The  radium  value  is 
4000  times  that  found  by  Eve  for  the  atmosphere  at  Montreal,  and 
the  thorium  value  is  one-tenth  of  that  found  by  Joly  for  the  average 
of  many  common  rocks.  F.  S. 

^P  Electrical  Conductivity  of  Salts  and  Mixtures  of  Salts. 
Alfred  Beneath  and  J.  Wainoff  {Zeitsch.  physikal.  Ghem.,  1911,  77, 
257 — 268). — The  measurements  were  carried  out  as  described  in  a 
previous  paper  (compare  Abstr.,  1909,  ii,  12).  The  electrical  con- 
ductivities of  the  binary  systems  AgCl-KCl,  KCl-NaCl,  and 
KCl-KgCrO^,  and  of  the  components  were  determined  at  a  series 
of  temperatures  up  to  the  melting  points  of  the  individual  salts. 

The  conductivities  of  the  single  salts  are  represented  fairly  satis- 
factorily by  the  formula  \ogK=a  +  ht,  where  K  is  the  specific  con- 
ductivity at  the  temperature  t,  and  a  and  h  are  constants.  As  regards 
the  binary  systems,  silver  and  potassium  chlorides  are  not  miscible  in 
the  solid  state,  and  the  conductivity  of  the  system  is  the  sum  of  the 
conductivities  of  the  components.  The  chlorides  of  potassium  and 
sodium  are  miscible  in  the  solid  state  in  all  proportions,  and  the  con- 
ductivity of  the  mixtures  is  greater  than  that  of  the  components,  tlie 
isothermals  rising  fairly  rapidly  from  the  points  representing  the 
conductivities  of  the  salts.  Potassium  chloride  and  potassium  chromate 
are  not  miscible  in  the  solid  state,  except  for  mixtures  contain- 
ing 0 — 4%  of  the  former  salt.  The  curve  obtained  by  plotting  the 
conductivities  as  ordinates  against  the  composition  of  the  mixture 
as  abscissae  shows  a  distinct  maximum  with  no  definite  breaks.  The 
form  of  conductivity  curve  to  be  anticipated  for  such  systems  is 
discussed. 

At  the  melting  points  and  other  transition  points  there  are  sudden, 
and  sometimes  very  great,  alterations  in  the  resistance.  At  the  transi- 
tion point  the  conductivity  of  the  red  modification  of  potassium 
chromate  is  six  times  that  of  the  yellow  form.  G.  S. 
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Mercurous  Sulphate  as  Depolariser  in  Normal  Elements. 
George  A.  Hulett  {Zeitsch.  physikal  Chem.,  1911,  77,  411 — 419. 
Compare  Abstr.,  1904,  ii,  695  ;  Phys.  Rev.,  30,  648  ;  van  Ginneken, 
this  vol.,  ii,  179). — A  theoretical  paper  in  which  van  Ginneken's 
views  on  this  subject  are  adversely  criticised.  The  assumption  that 
the  mercury  ion  concentration  diminishes  steadily  with  the  progress  of 
hydrolysis  appears  to  be  opposed  to  the  experimental  data.  The 
author  upholds  his  earlier  views  on  the  subject.  G.  S. 

Rapid  Formation  of  Lead  Accumulators  with  Solutions  of 
Sulphuric  Acid  and  Chlorate  or  Perchlorate.  G.  Schleicher 
(Zeitsch.  Elektrochem.,  1911,  17,  554 — 569). — The  rapid  production  of 
lead  plates  carrying  an  adherent  coating  of  lead  peroxide  suitable 
for  use  in  an  accumulator  by  alternate  electrolytic  oxidation  and 
reduction  of  the  lead  in  solutions  of  sulphuric  acid  contaiiiiug  varying 
quantities  of  a  chlorate  or  perchlorate  is  studied.  The  results  are 
almost  identical  with  those  obtained  by  J  ust,  Askenasy,  and  Mitrofanofi 
(Abstr.,  1910,  ii,  96),  using  an  addition  of  nitric  acid  in  place  of  the 
chlorate  or  perchlorate.  The  perchlorate  is  preferable  to  the  other 
substances,  because  it  is  not  reduced  at  the  cathode.  T.  E. 

The  Electromotive  Behaviour  of  Ternary  Alloys.  The 
Ternary  System  Zinc-Silver-Lead.  Egbert  Kremann  and  F. 
HoFMEiER  [Monatsh.,  1911,  32,  597 — 608). — Measurements  of  the 
E.M.F.  of  the  cell  Zn  ]  N/l-Zn^O^  \  Ag-Zn  alloy  give  results 
in  good  agreement  with  those  of  Herschkowitsch  (Abstr.,  1898, 
ii,  583).  Similar  measurements  with  ternary  alloys  of  zinc, 
lead,  and  silver  show  that  when  the  ratio  Ag  :  Zn  is  from  0  :  100 
to  30 :  70,  the  potential  is  entirely  unaffected  by  the  presence  of 
lead.  The  alloy  in  which  the  ratio  is  30  :  70  has  the  same  potential 
as  lead,  and  alloys  richer  in  silver  generally  give  the  potential  of  lead, 
except  in  accidental  cases,  when  the  particles  of  lead  do  not  come  into 
contact  with  the  solution.  The  potential  when  obtained  is  that  of  the 
corresponding  silver-zinc  alloy.  The  results  show  that  lead  does  not 
form  solid  solutions  with  zinc  and  silver.  C.  H.  D. 

Equilibria  and  Potentials  at  Membranes  in  the  Presence  of 
Non-dialysing  Electrolytes.  Frederick  G.  Donnan  (Zeitsch 
Elektrochem.,  1911,  17,  572—581). — Two  solutions,  1  and  2,  separated 
by  a  membrane  are  considered.  Solution  1  contains  a  salt,  NaE, 
the  anion  of  which  cannot  pass  through  the  membrane  ;  solution  2 
contains  a  salt,  for  example,  sodium  chloride,  both  the  anion  and 
cation  of  which  can  pass  through  it.  When  equilibrium  is  reached 
the  cations  and  anions  will  be  divided  between  the  two  solutions  in 
huch  a  way  that  the  reversible,  isothermal  transference  of  one  mol. 
of  Na"  and  one  mol.  of  CI'  from  one  solution  to  the  other  can  be  effected 
without  expenditure  of  work.  From  this  it  follows  that  [Na*]2[Cl']2  = 
[Na*]j^*[Cr]j,  where  the  bracketed  symbols  represent  equilibrium  concen- 
trations. Assuming  complete  dissociation  of  both  electrolytes  and  equal 
volumes  of  the  two  solutions,  it  follows  that  x  —  c.f'Kc-^  +  ^c^),  where  Cj 
and  Co  are  the  initial  concentrations  of  NaR  and  NaCl  in  solutions  1 
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and  2  respectively,  and  x  is  the  diminution  of  concentration  of  the 
sodium  chloride  by  diffusion  from  2  to  1.  From  this  it  is  easily 
seen  that  the  presence  of  the  salt  NaE,  in  sufficient  relative  concentra- 
tion on  one  side  of  the  diaphragm  has  the  effect  of  making  the 
diaphragm  almost  impermeable  for  sodium  chloride  in  the  direction 
2  to  1,  whilst  it  remains  freely  permeable  in  the  reverse  direction. 

The  case  of  two  electrolytes  with  no  common  ion  (NaR  and  KCJ,  for 
example)  is  then  treated  in  exactly  the  same  way.  Calling  x  the 
diminution  of  concentration  of  the  K'  ions,  and  y  that  of  the  CI'  ions 
in  solution  2,  £C  =  (cj  + 02)02/(01  +  202)  and  y  =  c^^/ (0-^  +  202).  The  effect 
of  a  relatively  large  concentration  of  the  salt  NaR  is  that  the  greater 
part  of  the  potassium  ions  in  solution  2  diffuses  through  the  membrane 
into  solution  1,  whilst  the  chlorine  ions  remain  behind  in  solution  2. 

When  a  solution  of  non-dialysing  electrolyte  NaR  is  separated  by 
the  diaphragm  from  pure  water  or  a  very  dilute  solution  of  an  alkali, 
it  is  shown  that  sodium  ions  will  pass  from  1  to  2,  which  is  only 
possible  if  they  are  accompanied  by  an  equal  number  of  hydroxyl  ions 
formed  by  dissociation  of  the  water.  The  solution  remaining  in  1 
is  therefore  acid  and  the  salt  NaR  partly  decomposed,  If  the  acid 
HR  is  weak,  this  membrane  hydrolysis  may  become  very  large. 

Owing  to  the  differences  in  the  concentrations  of  the  ions  in  the 
two  solutions  separated  by  the  membrane,  there  is  a  difference  of 
electrical  potential  between  them.  By  means  of  a  reversible,  iso- 
thermal cycle  of  operations,  it  is  shown  that  the  difference  of  potential 
TTi  -  TTg  =  RTjF.logX,  where  \  =  [Na']2/[Na']i  =  [Cr]i/[C1']2  = 
[0H'],/[0H']2._ 

The  many  important  applications  which  the  theory  may  have  in 
physiology  are  pointed  out.  T.  E. 

Electrolysis  of  Solutions  of  Salts  of  Fatty  Acids  in  the 
Corresponding  Anhydrous  Acids.  Karl  Hopfgartnek  {Monatsh, 
1911,  32,  523 — 561). — The  electrolytic  decomposition  of  alkali  acetate 
dissolved  in  glacial  acetic  acid,  of  alkali  propionate  in  anhydrous 
propionic  acid,  and  of  sodium  formate  in  formic  acid  has  been  investi- 
gated, and  the  influence  established  of  concentration,  temperature,  and 
current  density  on  the  gases  liberated.  •* 

Qualitatively  the  products  of  electrolysis  in  the  anhydrous  acid 
solutions  are  the  same  as  those  given  by  acidified  aqueous  solutions 
of  the  same  salts,  but  quantitatively  the  proportions  are  very  different. 
An  exception  is  afforded  by  the  formation  of  carbon  monoxide  from 
formate,  and  possibly  of  butylene  from  propionate. 

The  effect  of  an  increase  of  temperature,  of  concentration,  or  of 
current  intensity  is  also  in  the  same  sense  as  in  aqueous  solutions, 
but  quantitatively  it  is  much  less  in  the  case  of  the  anhydrous  acid 
solutions. 

Accordingly  in  both  cases  the  main  reactions  must  be  the  same, 
and  any  formulation  of  the  changes  which  take  place  must  exclude  all 
reactions  in  which  water  plays  a  part.  E.  F.  A. 

Formation  of  Hydrogen  Cyanide  in  the  Electric  High 
Tension  Arc.  A.  V.  Lipinski  {Zeitsch.  Elehtrochem.,  1911,  17, 
761 — 764). — Mixtures  of  methane,  nitrogen,  and  hydrogen,  the  composi- 
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tion  of  which  varies  between  the  limits  CH^  8%,  Ng  75%,  Hg  16%,  and 
CH^  34%,  Ng  53%,  Hg  12%  are  used.  An  alternating  current  arc 
at  2000  volts  and  0*05  to  0*12  ampere  is  passed  through  3*8  litres  of 
the  mixture  for  one  to  three  hours  between  platinum  terminals.  The 
hydrogen  cyanide  formed  is  then  estimated.  Carbon  is  deposited  from 
mixtures  containing  more  than  20%  of  methane.  With  this  mixture 
the  whole  of  the  methane  can  be  converted  into  hydrogen  cyanide 
(compare  this  vol.,  ii,  790).  T.  E. 

Use  of  the  Magnetic  Field  in  Determining  Constitu- 
tion. X.  Paul  Pascal  {Bidl.  Soc.  chim.,  1911,  [iv],  9,  809—812. 
Compare  this  vol.,  ii,  464). — Although  the  rules  already  enumerated 
in  previous  papers  of  this  series  for  the  calculation  of  molecular 
magnetic  susceptibilities  give  results  in  close  agreement  with  those 
determined  experimentally,  there  are  a  certain  number  of  apparent 
exceptions  in  the  case  of  tautomeric  compounds,  some  of  which  have 
been  dealt  with  already  (Abstr.,  1909,  ii,  859).  c?/cZoHexanone  has  a 
mol.  susceptibility  -661  x  lO"*";  the  keto-iorxn  should  have  the  value 
—  631  X  10~^,  and  the  ewoMorm  the  value  -  669  x  10"'^,  whence  it 
appears  that  the  equilibrium  mixture  at  atmospheric  temperature 
contains  78%  of  the  latter  form  (compare  Harding,  Haworth,  and 
Perkin,  Trans.,  1908^93,  1943).  In  the  methylcyc^ohexanones  the 
equilibrium  moves  towards  the  keto-iorxa.  as  the  methyl  group 
approaches  the  carbonyl  group  ;  thus  the  meta-isomeride  contains  52% 
enol  form,  and  the  ortho-isomeride  only  35%. 

Resorcinol  and  phloroglucinol,  examined  in  a  solid  state,  behave  as 
pure  phenols  in  the  magnetic  field,  and  quinone  as  a  diketone,  whilst 
nitrosophenol  and  dinitrosoresorcinol  behave  as  quinoneoximes. 
The  molecular  susceptibilities  of  a  number  of  compounds  of  these 
types  are  given,  with  the  percentages  of  enol-form  in  the  equili- 
brium mixture  at  the  ordinary  temperature.  T.  A.  H. 

Solutions  of  Salts  Heterogeneously  Magnetic  in  a  Hetero- 
geneous Magnetic  Field.  C.  Statescu  {Compt.  rend.,  1911,  153, 
547 — 549). — A  solution  of  a  paramagnetic  substance  in  a  glass  cell 
was  rendered  heterogeneous  by  adding  water,  so  that  the  solution  and 
water  were  separated  by  a  zone  of  varying  concentration.  The  cell 
being  illuminated  and  placed  between  the  poles  of  an  electromagnet, 
was  viewed  through  a  slit  placed  at  the  focus  of  a  double  convex  lens. 
On  establishing  the  magnetic  field,  layers  of  different  concentrations 
were  seen  to  arrange  themselves  in  a  series  of  concentric  equipotential 
surfaces,  the  most  concentrated  round  the  poles.  The  phenomenon  is 
shown  very  indistinctly  by  diamagnetic  salts,  owing  to  the  small 
magnetic  permeability  of  these  substances.  W.  O.  W. 

The  Conception  of  the  Pressure  of  Expansion.  L.  Gat 
{Compt.  rend.,  1911,  153,  262—264.  Compare  Abstr.,  1910,  ii, 
935,  1043). — A  mathematical  paper  relating  to  the  pressure  exerted 
by  one  constituent  of  a  binary  mixture  if  it  remained  in  the  ideal 
state  of  a  perfect  gas  and  in  equilibrium  with  the  fluid  solvent. 
Dolezalek's  results  (Abstr.,  1910,  ii,  184)  for  solutions  of  carbon 
dioxide  are  explained.  W,  O.  W. 
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Relationships  bet-ween  Atomic  Heat,  CoeflQcient  of  Expan- 
sion, and  Compressibility  of  Solid  Elements.  Eduabd  Gruneisen 
(Ber.  deut.  phys^kal.  Ges.,  1911,  13,  491—503.  Compare  Abstr.,  1910, 
ii,  824). — In  counexion  with  the  theory  of  solid  monatomic  elements, 
it  is  shown  that  the  thermal  expaosion  and  the  change  of  compressi- 
bility with  temperature  at  low  temperatures  can  be  expressed  in  terms 
of  the  characteristic  atomic  frequency  and  its  variation  with  volume  or 
pressure.  Data  for  copper,  platinum,  and  iron  are  utilised  iu  showing 
the  relationships  which  are  involved.  H.  M.  D. 

Modulus  of  Elasticity  and  Thermal  Expansion  of  Metals. 
H.  SiEGLERscHMiDT  {Ann.  Physik,  1911,  [iv],  35,  775 — 782). — It  is 
shown  that  the  relationship  between  the  elastic  and  thermal  properties 
of  a  large  number  of  metals  can  be  expressed  by  means  of  the 
equation  ii7*  =  ^(lM/^)">  ^^  which  E  is  the  elastic  modulus,  s  the 
density,  A  the  atomic  weight,  ^  the  coefficient  of  thermal  expansion, 
and  C  and  n  are  constants.  H.  M.  D. 

Thermo-calorimetric  Measurements,  R.  Mellecceur  {Ann. 
Chim.  Phys.,  1911,  [viii],  23,  556 — 566). — A  form  of  calorimeter, 
indicated  by  Regnauk  (CoOT/j^.  rend.,  1870,  70,  664),  has  been  tried  in 
the  measurement  of  the  specific  heat  of  liquids.  The  liquid  is  con- 
tained in  a  cylindrical  reservoir,  .surrounded  by  an  annular  space 
containing  mercury,  which  serves  as  thermometric  substance.  This 
piece  of  apparatus  is  suspended  centrally  in  a  chamber  with  blackened 
walls,  the  chamber  being  immersed  in  a  bath  of  constant  temperature. 
The  temperatures  of  the  liquid  under  examination  and  of  the  outside 
bath  having  been  suitably  adjusted,  observations  of  the  rate  of  cooling 
of  the  liquid  are  taken. 

From  experiments  with  water,  benzene,  acetone,  acetic  acid,  and 
carbon  disulphide,  it  is  found  that  results  accurate  to  about  \%  can  be 
obtained  with  this  apparatus  when  certain  precautions  are  taken. 
Exhaustion  of  the  chamber  in  which  the  cooling  liquid  is  suspended 
makes  the  rate  of  cooling  too  small  for  the  purpose  of  ordinary 
laboratory  measurements.  H.  M.  D. 

Calculation  of  Specific  Heats  of  Simple  Solutions.  N.  P. 
Paschky  (/.  Russ.  Phys.  Chem.  Soc,  1911,  43,  Phys.  Part,  166—184). 
— The  author  first  discusses  the  various  formulae  which  have  been 
given  for  the  calculation  of  specific  heats  of  solutions,  and  then 
deduces  formulae  in  the  following  manner. 

If  8  and  s  represent  respectively  the  specific  heat  and  density  of 
a  solution  containing  X  grams  of  solvent  and  Y  grams  of  solute  per 
c.c,  and  $  and  6  are  the  specific  heats  of  the  solvent  and  solute 
respectively,  the  law  of  mixtures  would  give  ; 

^s  =  X^  +  Ye (1)'  . 

allowing  for  possible  variations  of  $  and  6  with  concentration,  this 
equation  takes  the  form  (2)  8«  =  Z($- A^)  +  Y(^  + Ag). 

A  necessary  condition  for  the  validity  of  this  expression  is 
X\  -  YA2  =  0  or  A1/A2  =  Y/ JT. 
In   order   to   allow  for  possible    divergence    from   this   normal   case, 
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the  ratio  Aj/Ag  may  be  equated  to  aY/bX  (3),  where  a  and  b  are 
constants  and  a  may  be  greater  than,  equal  to  [as  in  equation  (2)],  or 
less  than,  b.     Equation  (3)  may  be  satisfied  in  two  ways  : 

[A]  A^  =  aYAg  and  A2  =  bXA^, 
where  Aq  is  a  constant,  or 

[B]  Ai  =  aAo'/X  and  Ag  =  JAo'/Y. 

Of  these,  [B]  leads  to  no  new  expression,  but  application  of  [A] 
to  equation  (2)  gives  : 

S8  =  X^  +  Y6  +  {b-a)XYAQ (4), 

which  is  the  general  form  for  the  calculation  of  specific  heats  of 
solutions  of  non-electrolytes. 

Similarly,  for  electrolytes,  Ai/A2  =  aiY/6X,  where  i  =  [l +  {n-l)a], 
n  being  the  number  of  active  particles  which  can  be  formed  by  a  mole- 
cule of  the  electrolyte  and  a  the  degree  of  dissociation.  Substitution 
of   Aj  =-  aiYAo  ^^^  ^2  ~  ^-^^o  ^^  equation  (2)  gives  : 

hs  =  X^-^Y6-  a{n  -  l)avYYAo  +  (6  -  a)A'YAo, 
which   is  the  general  form  for  the  calculation  of  the  specific  heats 
of  electrolytic  and  all  other  simple  solutions.     For  solutions  of  normal 
electrolytes  alone,  this  expression  becomes  : 

8s  =  X$  +  Y^  -  a{n  -  1  )aXYAQ. 

Application  of  these  expressions  to  solutions  of  a  number  of  salts 
and  organic  compounds  indicates  their  validity.  In  general,  it  is  found 
that  the  specific  heat  of  a  substance  changes  when  it  is  dissolved. 

The  method  employed  for  the  experimental  determination  of  specific 
heats  of  solutions  is  described.  T.  H.  P. 

Latent  Heat  of  Fusion  and  Specific  Heat  of  Fatty  Acids. 
GusTAVE  Massol  and  A.  Faucon  (Oompt.  rend.,  1911,  153,  268 — 270. 
Compare  Abstr.,  1909,  ii,  791). — Formic  and  acetic  acids  have  given 
results  analogous  to  those  already  described  for  propionic  acid.  Laurie 
acid  was  found  to  have  a  latent  heat  of  fusion  46 '68  Cal.,  whilst  the 
latent  heat  of  solidification  was  37*42  Cal.  The  difference  was  greater 
for  slightly  impure  acids,  and  is  attributed  to  the  presence  of  two 
modifications,  a  crystalline  form  having  discontinuous  physical 
properties  at  the  melting  point,  and  an  amorphous  form  showing 
continuous  variation  in  properties  in  the  interval  between  complete 
solidification  and  liquefaction.  W.  O.  W. 

Comparison  of  Platinum  Thermometers  with  the  Nitrogen-, 
Hydrogen-,  and  Helium-Thermometer,  and  the  Determina- 
tion of  Certain  Fixed  Points  between  200°  and  450°.  Ludwig 
HoLBOKN  and  F.  Henning  (Ann.  Physik,  1911,  [iv],  35,  761 — 774). — 
From  a  comparison  of  the  records  of  platinum-resistance  thermometers 
with  those  of  various  gas  thermometers,  three  of  which  contained 
nitrogen,  hydrogen,  and  helium  respectively  in  bulbs  of  Jena 
glass  59"',  and  the  fourth,  nitrogen  in  a  quartz  bulb,  the  authors  find 
that  the  temperatures  recorded  by  the  resistance  thermometers 
between  200°  and  450°  are  probably  correct  within  0*1°  For  this 
interval,  Callendar's  formula  holds  quite  satisfactorily. 

In  connexion  with  this  thermometric  comparison,  the  following 
fixed  points  were  determined  :  freezing  points — tin,  23r83° ;  cadmium, 
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320-92°;  zinc,  419-40°;  boiling  points— naphthalene,  217-96°;  benzo- 
phenone,  305-89°;  sulphur,  444'51°.  The  boiling-point  values  in 
particular  are  in  good  agreement  with  those  recorded  by  Callendar 
and  Griffiths  and  by  Waidner  and  Burgess,  H,  M.  D, 

Experiments  with  Liquid  Helium-^.  A  Helium  Cryostat. 
H.  Kamerlingh  Onnes  {Proc.  K.  Akad.  Wetensch.  Amsterdam,  1911, 
14,  204—210.  Compare  this  vol.,  ii,  368,  487,  575,  687).— A 
modified  form  of  helium  cryostat  is  described,  in  which  the  cryostat 
chamber  is  separated  from  the  helium  liquefier  by  a  valve,  and  in 
which  the  liquid  helium  is  syphoned  over  from  the  liquefier  through 
a  well-cooled  syphon  tube.  H.  M.  T>. 

Thermoelectric  Method  of  Cryoscopy.  Henry  H.  Dixon 
(Proc.  Boy.  Duhl.  Soc.  1911,  13,  49— 62).— A  differential  method  of 
determining  small  differences  in  the  freezing  points  of  solutions  is 
described  in  detail.  Two  test-tubes,  one  containing  water,  the  other 
the  solution  the  freezing  point  of  which  is  to  be  determined,  are 
placed  side  by  side  in  a  larger  test-tube  acting  as  air  chamber ;  the 
large  tube  is  immersed  in  a  freezing  mixture.  As  thermoelement, 
copper-eureka  junctions  proved  suitable ;  they  were  connected  with  a 
galvanometer  in  the  usual  way,  as  few  contacts  as  possible  being 
used.  Corrections  were  applied  for  the  difference  between  the 
temperature  of  the  freezing  mixture  and  that  of  the  solution  at  its 
freezing  point.  The  chief  source  of  error  in  the  experiments  is  the 
occurrence  of  thQrmo-E.M.F.'s,  owing  to  differences  of  temperature  at 
the  metallic  junctions,  and  to  eliminate  these  as  far  as  possible  the 
galvanometer  had  to  be  placed  in  a  thermostat.  When  the  water  and 
the  solution  have  been  cooled  just  below  their  freezing  points, 
separation  of  ice  is  started  by  adding  a  minute  amount  of  ice,  and  the 
solutions  are  stirred  continuously  while  readings  are  being  taken. 

a  S. 

Cryoscopy  of  Certain  Mineral  Acids  and  Phenols.  Eugene 
CoRNKC  {Compt.  rend.,  1911,  153,  341—343.  Compare  Abstr.,  1909, 
ii,  972;  1910,  ii,  121). — The  author  continues  his  studies  of  the 
curves  representing  the  variations  of  the  lowering  of  freezing  point  of 
acids  undergoing  progressive  neutralisation  by  alkali  hydroxides. 

The  graphs  for  chloric  acid,  perchloric  acid,  and  phenol  correspond 
with  that  of  a  monobasic  acid.  That  of  iodic  acid  shows  a  minimum 
corresponding  with  the  normal  salt,  but  is  remarkably  rectilinear  up  to 
this  point,  giving  no  indication  of  the  existence  of  an  acid  having  the 
double  formula.  Selenious,  dithionic,  and  carbonic  acids  and  resorcinol 
behave  as  dibasic  acids  ;  pyrophosphoric  acid  as  tetrabasic.  This 
method  may  be  applied  to  acids  too  weak  to  influence  the  ordinary 
indicators,  but  not  to  such  feeble  acids  as  hydrogen  sulphide. 

Boric  acid  on  neutralisation  with  potassium  hydroxide  behaves 
as  if  some  molecules  of  the  acid  united  with  molecules  of  the  mono- 
potassium  salt,  forming  condensed  salts.  It  appears  to  be  monobasic, 
and  to  contain  only  one  boron  atom  in  the  molecule.  Arsenious  acid 
behaves  in  the  same  way. 
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A  new  type  of  curve  has  been  found  in  the  case  of  chromic 
acid  and  periodic  acid,  due  to  phenomena  other  than  those  of  simple 
neutralisation.  W.  0.  W. 

Solidification  Point  of  Some  Organic  Liquids.  Jean 
TiMMERMANS  {Bull.  Soc.  chim.  Belg.,  1911,  25,  300— 326).— In  the 
first  part  of  the  paper  the  author  discusses  the  various  kinds  of 
thermometers  for  use  in  low  temperature  work.  He  makes  use  of 
a  platinum  resistance  thermometer  for  standardising  his  thermometers 
filled  with  different  liquids  (compare  Abstr.,  1909,  ii,  121).  Toluene 
and  amylene  are  recommended  as  the  best  liquids  with  which  to 
fill  thermometers  for  such  work,  provided  that  they  are  not  subjected 
to  too  rapid  variations  in  temperature. 

In  the  second  part  of  the  paper  the  results  are  given,  to  0"1°  of  the 
determinations  of  the  solidification  points  of  some  sixty  pure  organic 
liquids.  From  his  results  with  ether  the  author  draws  the  conclusion 
that  solid  ether  is  dimorphous,  the  stable  form  solidifying  at  —  1162°, 
and  the  unstable  form  at  -  123'3°,  the.  latter  only  being  obtainable  by 
slow  cooling,  W.  G. 

Isotherms  of  Monatomic  Substances  and  of  their  Binary- 
Mixtures.  XI.  The  Critical  Temperature  of  Neon  and  the 
Melting  Point  of  Oxygen.  H.  Kamerlingh  Onnes  and  C.  A. 
Crommelin  {Proc.  K.  Akad.  Wetensch.  Amsterdam,  1911,  14,  163 — 165. 
Compare  this  vol.,  ii,  203,  467). — A  vacuum  jacketed  cryostat, 
containing  liquid  oxygen  and  surrounded  by  a  similar  larger  vacuum 
tube  containing  liquid  air,  was  connected  with  a  vacuum  pump  of 
large  capacity  and  the  pressure  on  the  oxygen  reduced.  At  a  pressure 
of  1  mm.,  solid  oxygen  began  to  separate  out,  and  the  freezing  point 
thus  obtained  was  -  218-4°.  This  differs  considerably  from  the  values 
given  by  Eankine  (  -  210-4°  and  -  212-0°).  and  by  Estreicher  (  -  227°). 

When  a  piezometer  tube  containing  neon  was  introduced  into  the 
liquid  oxygen  cryostat  at  —  218-4°,  the  raising  of  the  pressure  to  sixty 
atmospheres  did  not  produce  any  trace  of  liquid  neon.  This  indicates 
that  the  critical  temperature  of  neon  is  below  -  218°.         H.  M.  D. 

Densities  of  Co-existing  Phases  (Orthobaric  Densities)  and 
the  Diameter  for  Sulphur  Dioxide  in  the  Neighbourhood  of 
the  Critical  Point.  Ettore  Cardoso  (Compt.  rend,.,  1911,  153, 
257 — 259). — Determinations  of  the  rectilinear  diameter  were  made, 
using  Natterer  tubes  in  pairs.  The  influence  of  stirring  and  of 
temperature  was  studied,  and  the  results  will  be  published  later. 
When  the  liquid  phase  only  was  stirred,  the  diameter  was  found  to  be 
perfectly  rectilinear  to  within  4°  of  the  critical  point,  when  a  distinct 
inflexion  appeared.  Extrapolation  of  the  rectilinear  diameter  gave 
0-520  as  the  critical  density.  W.  O.  W. 

General  Relationship  between  Heat  of  Vaporisation,  Vapour 
Pressure,  and  Temperature.  Ivar  W.  Cederbkrg  [Zeitsch.  physihal. 
CAem.,  1911,77,  498 — 509). — By  combination  of  the  Clausius-Clapeyron 
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equation,  the  vapour  pressure   formula  of  van   der  Waals,   and   an 
equation  given  by  Nernst,  the  equation 

X  =  [Re,\og{7r,lp)  X  (1  -p/rr,)yMi0JT-  1), 
has  been  deduced,  where  A.  is  the  molecular  heat  of  vaporisa- 
tion, Oq  and  ttq  represent  the  absolute  temperature  and  pressure 
respectively,  and  the  other  symbols  have  the  usual  significations.  It 
is  shown  that  this  formula  is  applicable  in  the  neighbourhood  of  the 
ordinary  boiling  point,  and  the  molecular  heat  of  vaporisation  can  be 
obtained  more  accurately  by  it  than  by  any  other  formula  previously 
put  forward.  As  it  contains  no  constants  which  have  to  be  deter- 
mined empirically,  it  affords  full  information  as  to  the  deviations  from 
Trouton's  rule.  G.  S. 

Retrogressive  Melting-point  Lines.  II.  Andreas  Smits  {Proc. 
K.  Akad.  Wetensch.  Amsterdam,  1911,  14,  170 — 177.  Compare  Abstr., 
1909,  ii,  971). — Theoretical.  Reference  is  made  to  the  relationships 
exhibited  by  the  system  sodium  sulphate-water.  H.  M.  D. 

Retrogressive  Melting-point  Lines.  III.  Andreas  Smits  and 
J.  P.  Treub  {Proc.  K.  Akad,  Wetensch.  Amsterdam,  1911, 14,  189—192). 
— The  influence  of  pressure  on  the  form  of  the  melting-point  lines  is 
discussed  in  reference  to  the  experimental  data  for  the  binary  system 
ethyl  ether-anthraquinone.  H.  M.  D. 

Retrogressive  Vapour  Lines.  I.  Andreas  Smits  {Proc.  K.  Akad., 
Wetensch.  Amsterdam,  1911,  14,  177 — 182). — A  theoretical  paper  in 
which  the  equations  for  certain  equilibrium  curves  are  deduced,  and 
the  forms  of  the  curves  examined  in  detail.  H.  M.  D. 

Three  Forms  of  the  Equation  of  Condition  and  the  Internal 
Heat  of  Vaporisation.  Thorkell  Thoreelsson  {Physikal.  Zeitsch., 
1911,  12,  633— 637).— Three  modified  forms  of  the  van  der  Waals' 
equation  are  analysed  and  discussed  with  reference  to  the  calculation 
of  the  internal  heat  of  vaporisation  of  liquids  and  of  the  critical  data. 

H.  M.  D. 

Latent  Heat  of  Vaporisation  of  Liquids.  William  C,  McC. 
Lewis  (P^i^.  Mag.,  1911,  [vi],  21,  268— 276).— The  author  deduces  the 
relationship  Z  =  -  Ta/pfi,  in  which  L  is  the  latent  heat  of  vaporisation 
of  a  liquid  at  temperature  T,  p  its  density,  a  its  coeflicient  of  expansion 
with  temperature,  and  )8  its  compressibility  coeflicient  at  constant 
temperature.  For  normal  liquids,  the  latent  heat  values  obtained 
from  the  formula  are  in  approximate  agreement  with  the  observed 
values,  but  large  discrepancies  are  found  in  the  case  of  liquids  which 
are  presumably  associated.  H.  M.  D. 

Heats  of  Reaction  in  Non-aqueous  Solutions.  J.  Howard 
Mathews  (/.  Amer.  C/iem.  Soc,  1911,  33,  1291— 1309).— The  heat  of 
neutralisation  of  1  mol.  of  pyridine  by  1  mol.  of  acetic  acid  has  been 
measured  in  a  number  of  different  solvents  and  also  in  the  absence  of 
solvent,  the  method  of  measurement  being  that  employed  by  Richards 
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and  Burgess  (Abstr.,  1910,  ii,  391,  930)  and  Richards  and  Jesse 
(Abstr.,  1910,  ii,  269).  In  the  first  set  of  experiments  the  pyridine 
was  dissolved  in  the  solvent,  and  the  pure  acid  (not  in  solution)  was  run 
into  this  solution.  The  weight  of  the  solvent  was  kept  constant 
(  =  96-4  grams)  for  all  the  different  solvents.  The  observed  heat 
effects,  expressed  in  calories,  for  the  different  solvents  were  as  follows  : 
acetone,  2100"6  ;  water,  1758'0  ;  benzene,  21 68  3  ;  carbon  tetrachloride, 
2177*5;  nitrobenzene,  2305*4;  carbon  disulphide,  ii055"6  ;  ethyl 
acetate,  2263*6;  methyl  alcohol,  1155*4;  ethyl  alcohol,  1253*4; 
tsoamyl  alcohol,  1639*6  ;  when  no  solvent  was  used  the  heat  effect 
was  2286*1  cals.  Only  in  one  case,  namely,  nitrobenzene,  is  the  heat 
evolved  greater  than  when  no  solvent  is  present.  The  value  obtained 
with  water  as  solvent  is  considerably  less  than  the  values  for  the 
other  solvents,  excepting  the  alcohols,  which  are  not  comparable 
because  of  esterification.  In  the  case  of  solvents  such  as  carbon 
disulphide,  benzene,  etc.,  where  no  side  reactions  are  to  be  expected, 
the  values  obtained  are  more  nearly  of  the  same  order  as  that  obtained 
Avhen  no  solvent  is  used. 

In  the  second  series  of  experiments  both  the  acid  and  base  were 
dissolved  in  the  solvent  before  neutralisation  took  place,  the  con- 
centration of  both  the  acid  and  base  being  the  same,  namely,  1  mol.  in 
100  grams  of  solvent.  The  following  heat  effects,  in  calories,  were 
observed :  water,  2715*2  ;  acetone,  1794*8 ;  chloroform,  2.358*4  ; 
carbon  tetrachloride,  2210*4  ;  benzene,  2274*6  ;  ethyl  acetate,  2140*2. 
When  these  figures  are  corrected  for  the  heat  absorbed  or  evolved  in 
the  process  of  solution  of  the  pyridine  acetate  formed  in  the  reaction, 
they  become  786*8,  2125*6,  1152*5,  2317*2,  2481*7,  and  2376*4 
respectively. 

It  is  obvious  that  the  heat  liberated  varies  greatly  from  solvent  to 
solvent.  These  considerable  differences  cannot  be  explained  as  being 
due  to  any  electrolytic  dissociation  of  the  acetate,  neither  are  they  due 
to  differences  in  the  heats  of  solution  of  the  acetate  in  the  different 
solvents.  The  chemical  nature  of  the  solvents  does  not  seem  to  give 
any  clue  as  to  the  magnitude  of  the  heat  of  neutralisation,  or  of  the 
magnitude  or  sign  of  the  heat  of  solution  of  the  resulting  acetate. 

T.  S.  P. 

Chemical  Affinity.  V.  The  Formation  of  Potassium  Lead 
Sulphate.  J.  N.  Bronsted  (Zeiisch.  physihal.  Chem.,  1911,  77, 
315 — 330). — The  energy  relations  associated  with  the  formation  of  the 
double  salt  containing  lead  and  potassium  sulphates,  PbSO^jKgSO^, 
already  described  by  previous  observers  (compare  Barre,  Abstr.,  1909, 
ii,  733";  Fox,  Trans.,  1909,  95,  878)  have  been  measured.  At  0°,  the 
compound  is  in  equilibrium  with  a  0*0112  molar  solution,  at  22°  with 
a  0*0227  molar  solution  of  potassium  sulphate. 

The  affinity,  determined  by  measurements  of  E.M.F.  in  the  usual 
way,  amounts  to  4240  -  2*9  (<  -  22)  calories,  where  t  is  the  temperature, 
in  good  agreement  with  the  same  magnitude  calculated  from  the 
results  of  cryoscopic  measurements,  which  gave  the  value  4330  cals. 
at  0°.  From  these  results  the  heat  of  formation  of  the  compound, 
calculated  by  means  of  the  Helmholtz  formula,  amounts  to  5090  cals. 
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per  mol.,  whilst  direct  caiorimetric  determination  of  the  same 
magnitude  gave  the  value  5310  cals.  In  the  last  case,  the  heat  of 
formation  of  the  double  salt  from  solid  lead  sulphate  and  dissolved 
potassium  sulphate,  and  also  the  heat  of  precipitation  of  potassium 
sulphate,  were  measured  in  a  calorimeter  ;  the  difference  represents  the 
heat  of  formation  of  the  compound  from  the  solid  components. 

It  has  been  suggested  that  Thomson's  thermochemical  data  for 
compounds  of  lead  are  in  some  respects  inaccurate,  but  the  author 
contends  that  no  good  grounds  have  been  shown  for  this  assumption, 

G.  S. 


Heat  of  Combustion  of  Compounds  of  Physiological 
Importance.  Albert  G.  Emehy  and  Francis  G.  Benedict  (Armr.  J. 
Physiol.,  1911,  28,  301 — 307). — The  experiments  were  made  with  an 
idiabatic  calorimeter.  The  heat  of  combustion  was  determined  for 
dextrose,  Isevulose,  lactose,  maltose,  glycogen,  alanine,  allantoin, 
asparagine,  aspartic  acid,  creatine,  creatinine,  cystine,  glutamic  acid, 
glycine,  hippuric  acid,  tyrosine,  urea,  uric  acid,  acetone,  alcohol, 
/?-hydroxybutyric  acid,  lactic  acid,  glycerol,  palmitic,  stearic  and  oleic 
acids.  The  results  are  given  in  a  table.  Special  attention  is  called  to 
urinary  constituents,  in  determining  the  energy  value  of  pathological 
urine,  as  for  instance  in  diabetes,  where  it  is  now  shown  that  every 
gram  of  )8-hydroxy butyric  acid  excreted  means  a  loss  of  4693  calories. 

W.  D.  H. 


The  Weight  of  a  Palling  Drop  and  the  Laws  of  Tate. 
IX.  The  Drop  Weights  of  the  Associated  Liquids,  Water, 
Ethyl  Alcohol,  Methyl  Alcohol,  and  Acetic  Acid,  and  the 
Surface  Tensions  and  Capillary  Constants  calculated  from 
Them.  J.  Livingston  R.  Morgan  and  A.  McD.  McAfee  (/.  Ame)\ 
Ghem.  Soc,  1911,  33,  1275 — 1290). — From  measurements  of  the  drop 
weights  of  water,  ethyl  alcohol,  methyl  alcohol,  and  acetic  acid  at 
various  temperatures,  the  following  formulae  showing  the  relation 
between  the  surface  tension  (y)  in  dynes  per  cm.  and  the  temperature 
{t)  have  been  found  :  water,  y«  =  75-872  -  0-1547«  -  0-000222i2. 
Methyl  alcohol,  y<  =  23-740  -  0-0834«.  Ethyl  alcohol,  y^  =  23-295 - 
0-0795«.  Acetic  acid,  y^  =  28-749 -0-0933«.  Similar  equations  are 
also  given  for  the  capillary  constants. 

In  each  case  the  new  definition  of  normal  molecular  weight  as  a 
liquid  (this  vol.,  ii,  698,  699)  does  not  hold,  since  the  value  of 
tc{  =  critical  temperature)  calculated  from  the  normal  benzene  constant 
does  not  remain  constant,  but  increases  with  an  increase  in  the 
temperature  of  observation.  These  liquids  therefore,  according  to 
that  definition,  are  not  normal,  but  associated. 

Comparison  of  the  results  with  those  obtained  by  other  methods 
shows  that  for  finding  either  the  surface  tension  or  the  capillary 
constant  of  a  liquid,  the  drop  weight  method  is  more  consistent  than 
any  other,  leading  not  only  to  a  smaller  variable  error,  but  probably 
also  to  a  truer  absolute  value.  T.  S.  P. 
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Variation  with  Temperature  of  the  Viscosity  of  Gases  of 
the  Argon  Group.  Max  Reinganum  {Physikal.  Z$itsch.,  1911,  12, 
779 — 780). — The  relationship  between  Sutherland's  constants  which 
measure  the  attraction  between  the  molecules  and  the  absolute  critical 
temperatures  referred  to  by  Rankine  (Abstr.,  1910,  ii,  829)  has 
already  been  pointed  out  by  the  author  (Z>iss.,  Gottingen,  1899). 

H.  M.  D. 

Viscosity  of  Liquid-crystalline  Mixtures  of  ^-Azoxyanisole 
and  ;j-Azoxyphenetole.  Hans  Pick  {Zeitsch.  physikal.  Chem.,  1911, 
77,  577 — 586). — It  has  been  suggested  by  previous  observers  that  the 
hardness  or  elasticity  of  a  metal  (compare  Faust  and  Tammann, 
Abstr.,  1910,  ii,  1039)  is  comparable  with  the  viscosity  of  a  liquid.  In 
order  to  find  whether  mixtures  of  crystalline  liquids  behave  like  mixed 
crystals  of  solids,  the  author  has  measured  the  density  and  viscosity 
of  mixtures  of  ^-azoxyanisole  and  p-azoxyphenetole  at  136°,  and  finds 
that,  whereas  the  densities  follow  the  mixture  rule,  the  viscosity  of  the 
mixtures  is  smaller  than  that  calculated  according  to  the  mixture  rule, 
the  viscosity  curve  showing  a  minimum.  In  this  case  therefore  the 
expected  agreement  is  not  observed,  since  the  curve  obtained  by 
plotting  the  hardness  against  the  composition  of  a  binary  system 
where  the  components  form  mixed  crystals  usually  shows  a  maximum. 

G.  S. 

The  Viscosity  and  Fluidity  of  Emulsions,  Crystalline  Liquids, 
and  Colloidal  Solutions.  XI.  Eugene  C.  Bingham  and  George 
E.  White  {J.  Amer.  Chem.  Soc,  1911,  33,  1257— 1275).— From  the 
analogy  between  viscosity  and  fluidity,  and  electrical  resistance  and  con- 
ductivity respectively  (compare  Abstr,,  1906,  ii,  218),  the  authors 
deduce  that  when  liquids  ai-e  thoroughly  mixed,  their  fluidities  will  be 
additive ;  but  if  the  liquids  form  an  emulsion,  a  crystalline  liquid,  or  a 
colloidal  solution,  or  if  the  mixture  is  for  any  other  reason  incomplete, 
the  fluidity  of  the  mixture  will  be  less  than  would  be  the  case  in 
a  homogeneous  solution. 

The  above  conclusions  have  been  verified  experimentally  by  a  study  of 
the  viscosities  of  mixtures  of  phenol  and  water  at  various  tempera- 
tures, especially  at  those  in  the  neighbourhood  of  the  critical  solution 
temperature.  In  all  the  mixtures  the  fluidity  increases  with  the 
temperature  very  rapidly  in  the  neighbourhood  of  the  critical  solution 
temperature,  and  the  various  explanations  which  have  been  offered  to 
explain  this  are  fully  discussed.  T.  S.  P 

Adsorption  Experiments.  S.  J.  Levites  {Zeitsch.  Chem.  Ind. 
KoUoide,  1911,  9,  1 — 5). — The  adsorption  of  potassium  dichromate  and 
carbamide  by  bone  charcoal,  of  potassium  dichromate  and  potassium 
chromium  alum  by  hide  powder,  and  of  potassium  dichromate  by 
egg-albumin  has  been  investigated.  The  data  show  that  the  depend- 
ence of  the  adsorption  on  the  concentration  of  the  aqueous  solution  can 
be  satisfactorily  represented  by  the  exponential  equation  xjm  =  K.C^'''  if 
n  is  made  equal  to  2.  In  very  dilute  solutions,  however,  the  agree- 
ment between  the  observed  and  calculated  values  is  not  satisfactory. 
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The  data  obtained  for  the  adsorption  of  potassium  dichromate  and 
sodium  sulphate  by  gelatin  show  that  the  adsorbed  quantity  is  nearly 
proportional  to  the  concentration  of  the  aqueous  solution,  so  that 
in  these  cases  n=l. 

Tlie  reduction  of  potassium  dichromate  in  gelatin  under  the  influence 
of  light  has  also  been  examined,  and  numbers  are  recorded  which 
show  the  variation  of  the  extent  of  the  reduction  during  a  given  period 
of  illumination  with  the  concentration  of  the  adsorbed  salt, 

H.  M.  D. 

Determination  of  the  Surface  Tension  at  the  Contact  or 
TWo  Liquids.  (Mile.)  L.  van  der  Noot  (Bull.  Acad.  roy.  Belg., 
1911,  493 — 502). — The  method  described  in  a  previous  paper  (this 
vol.,  ii,  701)  has  been  applied  to  the  measurement  of  the  tension  at  the 
contact  surface  between  two  layers  of  liquid.  The  apparatus  employed 
consists  of  a  series  of  U -tubes  with  limbs  of  unequal  diameter ;  the 
lower  portion  of  the  tube  is  occupied  by  the  heavier  liquid,  and 
communication  between  the  two  portions  of  the  lighter  liquid  in  the 
two  limbs  is  established  by  means  of  a  small  syphon  tube.  The 
differences  in  level  of  the  contact  surfaces  in  the  two  limbs  are 
measured,  and  are  then  reduced  to  absolute  values  by  a  method 
of  approximation  which  is  described.  From  these  values  and  the 
known  diameters  of  the  tubes,  the  capillary  constant  (a^)  for  the  liquid- 
liquid  contact  surface  can  be  calculated.  The  following  values  were 
obtained  :  water-benzene,  0*389 ;  water-ethyl  ether,  0*0840 ;  water- 
carbon  disulphide,  0*287  ;  water-nitrobenzene,  0*220.  In  every  case 
the  pairs  of  liquids  were  mutually  saturated  before  being  brought  into 
contact.  From  the  capillary  constants  and  the  densities  of  the  liquid 
layers,  the  liquid-liquid  surface  tension  values  are  calculated  to  be  : 
water-benzene,  21*0;  water-ethyl  ether,  10*0;  water-carbon  disulphide, 
38*4;   water-nitrobenzene,  23*0  H.  M.  D. 

The  Vapour  Pressure  of  Hydrates,  Determined  from  their 
Equilibria  -with  Aqueous  Alcohol.  Harry  W.  Foote  and  Samuel 
R.  SCHOLES  {J.  Amer.  Chem.  Soc,  1911,  33,  1309— 1326).— Several 
grams  of  the  finely  powdered  salt  were  weighed  in  to  a  small  bottle 
with  a  ground-glass  stopper.  Alcohol  was  then  added  from  a 
calibrated  pipette,  the  stopper  tightly  inserted,  and  the  bottle  shaken 
in  a  thermostat  at  25°  for  at  least  two  days.  "When  equilibrium  had 
been  attained,  the  compositions  of  the  liquid  and  solid  phases  were 
determined.  Only  those  salts  were  chosen  which  were  practically 
insoluble  in  alcohol. 

To  find  the  pressure  of  aqueous  vapour  in  equilibrium  with  a  given 
dilution  of  alcohol  (the  liquid  phase  as  above  determined)  the  relative 
proportion  of  alcohol  and  water  molecules  in  the  vapour  was 
determined  by  combustion.  The  vapours  from  the  alcohol  at  25°  were 
carried  into  a  combustion  furnace  by  means  of  a  stream  of  pure,  dry 
air,  and  the  products  of  combustion  collected  and  weighed.  Having 
thus  determined  the  composition  of  the  vapour,  its  average  molecular 
weight  could  be  calculated  and  then  used  in  finding  the  total  pressure 
From  the  total  pressure  of  the  mixture,  using  as  a  factor  the  mole- 
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cular   %   of  water   in   its  vapour,    the   partial   pressure   of    aqueous 
vapour  for  the  mixture  could  be  calculated. 

The  following  vapour  pressures,  in  mm.  of  mercury,  for  various 
systems  at  25°  were  obtained  :  CuS04,3 — SHgO,  7'0  ; 

CuSO^,!— 3H2O,  4-7; 
OuSO4,0— IH2O,  0-8;  NagSO^.O— IOH2O,  18-2;  K^COg.O— l-SH^O 
M  ;  CaO,0— IH2O,  08;  ZaS0„6— THgO,  13-6;  ZnSO^.l— 6H,0, 128 
ZnSO^.O— IH2O,  1-0;  MgSO^.e— 7H2O,  11-5;  MgS04,5— 6H2O,  98 
MgS04,4— 5H2O,  8-8  ;  MgSO^,!— 4H2O,  4-9;  MgSO4,0— IH^O,  TO 
BaCl2,l— 2H20,48;  BaClg.O— IH2O,  2'5  ;  Na2HP04,7— I2H2O,  18  0 
Na2HP04,2— 7H2O,  12-4;  NaaHPO^.O— 2H2O,  8-9. 

The  above  results  are  discussed  in  connexion  with  the  choice  of  salts 
as  drying  agents  for  organic  liquids.  T.  S.  P. 

Formation  of  Solid  Metallic  Solutions  by  Diffusion  in  the 
Solid  State.  Giuseppe  Bruni  and  D.  Meneghini  (Atti  E.  Accad.  Lincei, 
1911,  [v],  20,  i,  927—931.  Compare  this  vol.,  ii,  703).— When  a 
wire  consisting  of  a  gold  core  on  which  a  layer  of  copper  has  been 
electrolytically  deposited  is  heated  at  800°  a  solid  solution  of  the  two 
metals  is  completely  formed  after  about  one  hundred  hours.  The 
alloy  produced  contained  52*5%  of  gold.  Gold  and  silver  similarly 
treated  behave  in  the  same  way,  the  temperature  employed  being 
900°  and  the  resulting  alloy  containing  62*8%  of  silver.  The  extent 
of  the  surface  of  contact  of  the  two  metals  influences  the  velocity 
of  diffusion  very  greatly.  A  wire  was  prepared  which  consisted  of 
sixty  thin  layers  alternately  of  copper  and  nickel,  and  it  was  found 
that  complete  solution  had  occurred  after  two  hours  at  1000°.  In  this 
case  the  change  could  be  detected,  not  only  electrically,  but  also 
by  means  of  the  microscope.  R.  V.  S. 

Diflfusion  Phenomena  in  [Solutions]  of  Electrolytes.  B.  Lino 
Vanzetti  {Zeitsch.  Ghem.  Ind.  Kolloide,  1911,9,  54 — 58). — Experi- 
ments are  described  in  which  simple  diffusion  leads  to  the  partial 
separation  of  the  acid  and  basic  constituents  of  salts.  Fresh  distilled 
water,  to  which  neutral  litmus  or  phenolphthalein  (faintly  reddened) 
is  added  in  small  quantity,  is  placed  in  a  vertical  tube  (15 — 40  cm. 
long),  and  a  concentrated  solution  of  some  salt  is  then  carefully  intro- 
duced through  a  capillary  tube,  reaching  to  the  bottom  of  the  diffusion 
tube.  After  some  time  the  colour  changes  which  are  observed  indicate 
the  separation  of  acid  and  base  by  diffusion.  Positive  results  were 
obtained  with  ferric  chloride,  copper  sulphate  silver  sulphate, 
potassium  chloride,  sodium  chloride,  ammonium  chloride,  aluminium 
sulphate,  and  zinc  chloride.  In  each  case  the  changes  observed  are 
described  in  detail.  Although  the  presence  of  an  indicator  seems 
to  modify  the  results  which  are  obtained  in  certain  cases,  blank 
experiments  without  indicator  show  that  this  influence  is  of  secondary 
importance.  H.  M.  D. 

Preponderating  Role  of  Two  Electrostatic  Factors  in  the 
Osmosis  of  Solutions  of  Electrolytes.  Normal  Osmotic  Move- 
ments.   Pierre  GiRARD  {Gompt.  rend.,  1911, 153,401 — 404). — Certain 
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abnormal  results  in  biological  experiments  on  osmosis  are  explained  by 
supposing  that  the  direction  of  osmosis  depends,  not  on  relative  osmotic 
pressures,  but  almost  exclusively  on  two  electrostatic  factors,  the  sign  of 
the  walls  of  the  capillaries  composing  the  septum  and  the  orientation  of 
the  active  field  by  which  is  understood  the  sum  of  the  difference  in 
potential  of  the  liquid  couple,  and  that  corresponding  with  the 
polarisation  of  the  septum  (Abstr.,  1908,  ii,  456).  Loeb's  experi- 
ments on  the  change  in  volume  of  the  muscles  of  frogs  when  immersed 
in  salt  solutions  are  explicable  on  this  theory.  Similar  anomalies 
have  been  realised  in  vitro.  Two  isotonic  solutions,  one  containing 
an  electrolyte,  separated  by  a  membrane,  remained  in  equilibrium 
until  the  difference  in  potential  was  established,  when  osmosis  occurred 
in  a  direction  depending  on  the  sign  of  the  charge  on  the  septum,  and 
the  orientation  of  the  field  ;  when  these  were  reversed  osmosis  proceeded 
in  the  opposite  direction.  W.  O.  W. 

Proof  of  the  Applicability  of  Boyle's  and  Gay-Luasac's 
Laws  to  Emulsions.  B.  Ilyin  (/.  Buss.  Fhys.  Chem.  Soc,  1911,  43, 
Fhys.  Part,  134: — 142). — The  author  has  applied  the  theoretical 
considerations  and  experimental  methods  of  von  Smoluchowski  (Ann. 
Physik,  1908,  [iv],  25,  205)  and  Svedberg  (Abstr.,  1910,  ii,  773) 
to  the  examination  of  emulsions  of  gamboge  in  water  of  definite 
concentrations. 

The  results  show  that,  within  the  limits  of  experimental  error, 
variations  of  concentration  in  emulsions  follow  the  theoretical  laws, 
and  that,  for  the  concentrations  employed,  the  ratio  )8//3q  (compare 
Svedberg,  loc.  cit.)  approximates  to  unity,  or,  in  other  words,  the 
motion  of  any  one  particle  is  independent  of  the  motions  of  the 
remaining  particles.  T.  H.  P. 

Certain  Objections  Recently  Raised  by  A.  Colson  Against 
the  Ionic  Theory.  Georges  Urbain(5m/^.  Soc.  chim.,  1911,  [iv],  9, 
753^ — 758). — The  author  criticises  the  objections  to  the  ionic  theory 
which  have  been  made  from  time  to  time  by  Colson  on  the  basis  of 
the  properties  of  solutions  of  the  green  chromium  sulphates  (compare 
Abstr.,  1908,  ii,  45).  H.  M.  D. 

Properties  of  Salt  Solutions  in  Relation  to  the  Ionic  Theory. 
II.  Electrical  Transference  Numbers.  Arthur  A.  Noyes  and 
K.  G.  Falk(/.  Amer.  Chem.  aS'oc,  1911,  33,  1436—1460.  Compare 
Abstr.,  1910,  ii,  929).— In  the  theoretical  part  of  this  paper,  the  theory 
of  transference  numbers  is  fully  discussed,  taking  into  account  the 
solvation  of  the  solute  and  transport  of  the  solvent  from  one  electrode 
to  the  other  (compare  Lewis,  Abstr.,  1910,  ii,  683).  A  review  is  then 
given  of  previous  investigations  on  transference  numbers,  and  the 
results  of  these  investigations  are  collated.  The  transference  numbers 
obtained  by  three  different  methods,  namely,  the  gravimetric,  moving- 
boundary,  and  conductivity  methods,  are  then  carefully  compared. 
At  18°  the  values  obtained  by  the  first  two  methods  are  concordant 
within  about  1%  for  hydrochloric,  nitric  and  sulphuric  acids,  potassium 
chloride  and  sulphate,  and  ammonium  chloride,  but  for  other  substances 

VOL.  C.  ii.  58 


ii.  862  ABStRA.cts  of  cHEmIcal  papers. 

the  gravimetric  method  gives  much  higher  values  (2"5 — 3%)  than  the 
moving-boundary  method.  The  conductivity  method  also  gives  values 
higher  by  1 — 3%  than  those  of  the  moving-boundary  method  for  uni- 
univalent  salts.  The  authors  are  of  the  opinion  that  the  moving- 
boundary  method  requires  further  investigation  before  trust  can  be 
placed  in  the  values  obtained  by  it. 

In  the  case  of  almost  all  uni-univalent  substances  the  values 
obtained  by  the  conductivity  method  at  zero  concentration  agree 
within  about  1%  with  those  obtained  by  the  gravimetric  method  at 
0"005  to  0'02-^.  The  agreement  between  these  two  methods  falls 
outside  the  experimental  error  in  the"  case  of  uni-bivalent  salts. 

In  the  last  section  of  the  paper  the  change  of  the  transference 
number  with  the  concentration  and  temperature  is  discussed.  With 
respect  to  the  latter  factor,  the  general  statement  may  be  made  that 
the  transference  number  invariably  decreases  with  rising  temperature 
if  it  is  larger  than  500xl0~^,  and  inci'eases  if  smaller  than  this 
quantity.  T.  S.  P. 


The  Laws  of  "Concentrated"  Solutions.  II.  The  Estima- 
tion of  the  Degree  of  lonisation  of  Electrolytes  in  Moderately 
Concentrated  Solutions.  Edward  W.  Washburn  {J.  Amer.  Chem. 
Soc,  1911,  33,  1461—1478.  Compare  Abstr.,  1910,  ii,  1044).— It 
is  pointed  out  that  in  calculating  the  degree  of  ionisation  of  an 
electrolyte  by  the  conductivity  method,  the  neglect  of  the  viscosity 
effect  may  produce  errors  as  high  as  7  and  8%,  even  at  such  low  con- 
centrations as  0"liV^,  and  for  such  simple  electrolytes  as  uni-univalent 
salts. 

From  a  consideration  of  the  experiments  of  Johnston  (Abstr.,  1909, 
ii,  854)  and  Green  (Trans.,  1908,  93,  2049),  the  author  proposes  the 
relation  A.  =  kf'^  as  a  basis  for  applying  the  viscosity  correction  in 
calculating  the  degree  of  ionisation  of  univalent  saltSj  up  to  a  con- 
centration of  one  equivalent  per  litre,  at  least.  A  is  the  equivalent 
conductivity  of  an  ion,/ is  the  fluidity  of  the  t-olution,  m  is  a  constant 
not  far  from  unity  and  dependent  chiefly  on  the  nature  of  the  ion,  and 
A;  is  a  constant.  This  relation  gives  very  good  results  when  applied  to 
Green's  figures,  m  being  given  the  value  0*94. 

From  the  above  relation  it  may  be  deduced  that  the  degree  of 
ionisation  is  given  by  the  expression  y  =  A/A()(7^/j7q)'"',  and  examples 
are  given  illustrating  the  results  obtained  Avith  this  equation,  and 
methods  for  determining  the  fluidity  exponent  m  are  discussed. 

The  relation  A  —  kf^  leads  to  the  following  expression  for  the 
true  transference  number,  ri^,  of  an  ion  A  in  any  solution  : 

viq^  is  the  transference  number  at  infinite  dilution  in  pure  water, 
(v/vo)  ^^®  relative  viscosity  of  the  solution,  and  m^  and  m  are  the 
fluidity  exponents  for  the  ion  and  for  the  salt  respectively.  Values 
calculated  from  this  equation  are  compared  with  those  determined 
experimentally  in  the  case  of  potassium,  sodium,  and  lithium  chlorides. 
There  is  very  good  agreement  in  the  case  of  potassium  chloride;  in  the 
case  of  the  other  two  salts  the  Chans'©  of  the  transference  number 
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with  the  change  in  viscosity  is  in  the  right  direction,  but  is  not  large 
enough. 

The  above  relations  do  not  hold  in  the  case  of  acids  and  alkalis, 
and  the  equation  y^A/Ag'  is  suggested  for  the  degree  of  ionisation 
(y),  A  being  the  equivalent  conductivity  of  the  solution,  above 
which  the  vapour  pressure  of  the  water  is  p,  whilst  Ag'  is  the 
equivalent  conductivity  of  the  electrolyte  at  infinite  dilution  to 
which  a  suitable  non-electrolyte  has  been  added,  so  as  to  give  it 
the  same  viscosity  and  the  same  vapour  pressure,  p,  as  the  first 
solutiou.  T.  S.  P. 

Influence  of  Pressure  and  Temperature  on  the  Electrolytic 
Conductivity  of  Solutions.  Friedrich  Kokbeu  {Zeitsch.  physikal. 
Ghein.,  1911,  77,  420 — 422). — The  claim  for  priority  made  by  Lussana 
(this  vol.,  ii,  462)  is  not  valid.  G.  S. 

Conductivity  and  Viscosity  in  Mixed  Solvents  Containing 
Glycerol.  J.  Sam  Guy  and  Harry  C.  Jones  (Amer.  Chem.  J.,  1911, 
46,  131—197.  Compare  Jones  and  Schmidt,  Abstr.,  1909,  ii,  717).— 
The  molecular  conductivities  in  glycerol  solution  of  the  following  salts 
have  been  measured  at  dilutions  varying  from  10  to  1600  litres,  and 
at  temperatures  of  25°,  35°,  and  45°  :  potassium  nitrate,  chloride  and 
bromide,  sodium  chloride,  bromide,  iodide  and  nitrate,  ammonium 
chloride,  bromide  and  nitrate,  barium  chloride,  bromide  and  nitrate, 
calcium  bromide,  strontium  bromide  and  nitrate,  and  cobalt  chloride 
and  bromide.  At  55°,  65°,  and  75°,  the  molecular  conductivities  in 
glycerol  solution  of  the  following  salts  were  determined  :  potassium 
chloride  and  bromide,  sodium  bromide  and  iodide,  ammonium  nitrate, 
strontium  chloride,  barium  nitrate,  and  cobalt  chloride  and  bromide. 
The  molecular  conductivities  at  25°,  35°,  and  45°  of  potassium 
chloride,  sodium  nitrate,  and  ammonium  bromide  in  aqueous  ethyl- 
alcoholic  and  methyl-alcoholic  solutions  containing  respectively  25, 
50,  and  75%  of  glycerol  were  also  measured,  of  strontium  chloride 
in  aqueous  solutions  containing  25,  50,  and  75%  of  glycerol,  and  of 
ammonium  bromide  in  methyl-  and  ethyl-alcoholic  solution.  In  addi- 
tion to  the  above,  the  viscosities  and  fluidities  of  the  above  solutions 
were  determined  at  the  respective  temperatures. 

Tlie  conclusions  drawn  from  the  results  obtained  are  as  follows  : 
Glycerol  forms  mixtures  with  water,  methyl  alcohol,  and  ethyl  alcohol, 
the  properties  of  which  are  not  additive.  The  curves  representing 
fluidity  and  conductivity  are  very  similar  to  one  another  over  the  range 
of  temperature  from  25°  to  75°.  Salts  which  have  the  highest  power  of 
solvation  show  the  greatest  temperature-coefficients  of  conductivity, 
and  these  are  greater  in  the  more  dilute  solutions.  In  mixed  solvents 
containing  glycerol,  with  water,  ethyl  and  methyl  alcohols,  the  curves 
representing  conductivity  and  fluidity  are  strikingly  analogous.  The 
molecular  conductivities  of  ternary  electrolytes  in  glycerol  at  low 
dilutions  are  usually  smaller  than  those  of  binary  electrolytes  under 
the  same  conditions,  while  at  high  dilutions  the  reverse  is  generally 
true.  While  the  majority  of  the  salts  studied  increase  the  viscosity 
of  glycerol,  certain  salts  of  rubidium  and  ammonium  lower  its  viscosity, 
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a  phenomenon  which  is  most  readily  explained  by  the  hypothesis  of 
Jones  and  Veazey  (Abstr.,  1908,  ii,  259,  260).  It  is  probable  that 
glycerolates  exist  in  the  various  solutions.  T.  S.  P. 

The  Conductivity  and  lonisation  of  a  Penta-  and  a  Hexa- 
ionic  Salt.  Arthur  A.  No  yes  and  PtOBERT  H.  Lombard  {J.  Amer. 
Ghem.  Soc,  1911,  33,  U23— 1436.  Compare  Abstr.,  1909,  ii,  854).— 
The  authors  give  the  results  of  measurements  at  0°,  25°,  and  50°  of 
the  molecular  conductivity  {fx),  viscosity  (77),  and  density  of  dilute  solu- 
tions of  the  tetrasodium  and  pentasodium  salts  of  benzenepenta- 
carboxylic  acid  ;  also  values  of  their  molecular  conductivity  (|U.q)  at 
zero  concentration  obtained  by  graphical  extrapolation,  and  values 
(calculated  from  these  data)  of  the  ratio  firj/fjiQriQ,  which  expresses  the 
ionisation  (y)  of  the  salts,  if  it  be  assumed  that  intermediate  ions  are 
not  present. 

The  following  principles,  derived  from  the  study  of  salts  of  smaller 
valence-products,  are  shown  to  be  applicable  to  these  two  salts. 
(1)  The  exponent  n  in  the  function  C{l  —  y)  =  K(Cy)^,  which  expresses 
the  change  of  ionisation  with  the  concentration,  has  approximately  the 
same  value  (1*50±0'05  at  concentrations  below  0'02A^)  whatever  be 
the  number  of  ions  into  which  the  salt  dissociates,  instead  of  a  value 
equal  to  this  number  of  ions,  as  would  be  required  by  the  law  of  mass 
action.  As  with  salts  of  smaller  valence  products,  the  value  which 
has  to  be  given  to  71  is  smaller  at  higher  concentrations,  it  being  1-20 
for  the  concentration  interval  0*01  to  O'lA^.  (2)  The  ionisation  of 
the  tetrasodium  salt  is  substantially  identical  with  that  of  potassium 
ferrocyanide,  a  salt  of  the  same  valence  type.  (3)  The  non-ionised 
fraction  at  a  given  molecular  concentration  is  roughly  proportional  to 
the  product  of  the  valencies  of  their  ions  ;  thus  in  a  0*05  molecular 
solution  the  non-ionised  fraction  is  4  x  13  =  52%  for  the  tetrasodium 
salt,  and  5x12  =  60%  for  the  pentasodium  salt,  whilst  the  average 
values  previously  obtained  are  13 -5  for  uni-univalent,  2x14  for  uni- 
oivalent,  and  3x13  for  uni-tervaleat  salts.  (4)  Increase  in  tempera- 
ture causes  only  a  slight  decrease  in  ionisation  of  these  salts.  Thus 
the  change  between  0°  and  25°  is  scarcely  appreciable,  and  that 
between  25°  and  50°  amounts  to  1'5 — 2%  of  the  ionisation  value 
in  0*05  molecular  solution.  At  25°  and  50°,  the  molecular  conductivity 
of  the  quinquevalent  ion  (Cj^HOio)^  is  1*5  times  that  of  the  quadri- 
valent ion  (C^jHgOjo)^^,  whilst  if  these  ions  met  with  the  same  fric- 
tional  resistance  the  larger  charge  on  the  former  ion  would  cause 
its  molecular  conductivity  to  be  574''^=1'56  times  that  of  the 
latter  ion. 

The  cooductivity  of  benzenepentacarboxylic  acid  itself  was  measured 
at  25°  between  the  concentrations  0*0006  to  0'02  molecular,  and  it  is 
shown  to  be  a  moderately  strong  acid  with  respect  to  both  its  first  and 
second  hydrogens.  T.  S.  P. 

The  Hydrolysis  of  Iodine  and  of  Bromine.  A  Correction. 
AViLLiAM  C  Bray  and  E.  L.  Connolly  (/.  Amer.  Chem.  Soc,  1911, 
33,  1485— 1487).— In  the  previous  paper  (Abstr.,  1910,  ii,  819)  the 
authors   have   omitted  to  allow  for   the    presence    of   tri-iodide  and 
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tri-bromide  when  calculating  the  concentrations  of  the  iodide  and 
bromide  ions.  After  making  the  necessary  corrections,  the  values  of 
the  const^nts  are  found  to  be  (H  + )([-)( H[0)/(lo)  =  0-3  x  IQ-^- and 
(H+)(Bf-)(HBtO)/{Br2)  =  5-2  x  IQ-".  "  T.  S.  P. 


m 


Citrophosphate  Solutions.  I.  Homogeneous  Equilibrium 
n  Aqueous  Solution  Studied  by  the  Cryoscopic  Method. 
Pkatolongo  {Atti  E.  Acoad.  Lincei,  1911,  [v],  20,  i,  812—818). — 
The  author  has  carried  out  a  series  of  cryoscopic  determinations  with 
solutions  of  citric  acid,  of  diammonium  citrate,  and  of  mixtures  of 
these  substances  with  mono-,  di-,  and  tri-calcium  phosphates.  Although 
no  general  conclusions  are  drawn  from  the  results  hitherto  obtained, 
yet  they  do  not  yield  any  indication  of  the  formation  of  complex  ions 
from  the  citric  and  phosphoric  acids,  which  has  been  supposed  to  take 
place  by  some  authors  (compare  Barille,  Abstr.,  1908,  ii,  496  ; 
Quartaroli,  this  vol.,  i,  176).  The  indications  are  more  in  accord  with 
the  occurrence  of  double  decomposition  (compare  Grupo  and  Tolleiis, 
Abstr.,  1880,  825  ;  Zulkowski  and  Cedivoda,  Abstr.,  1903,  ii,  451). 

R.  V.  S. 


The  Mechanical  Stimulus  to  Crystallisation.  II.  S,  W.  Young 
and  K.  J.  Cross  (J.  Amer.  Chem.  Soc,  1911,  33,  1375—1388.  Compare 
this  vol.,  ii,  261). — Observations  have  been  made  of  the  freezing  point 
of  water  containing  quartz  particles  of  different  sizes  in  suspension 
and  stirred  by  the  passage  of  hydrogen  at  a  uniform  rate.  Assuming 
that  the  effect  of  foreign  particles  on  the  freezing  point  is  entirely  a 
kinetic  one,  and  that  the  stimulus  they  offer  to  crystallisation  is  of 
an  entirely  mechanical  character,  certain  conclusions  were  drawn  and 
tested  by  experiment. 

(1)  The  Effect  of  the  Mass  of  the  Particle. — A  liquid  charged  with 
particles  of  large  mass  should  permit  of  less  supercooling  than  the 
same  liquid  charged  with  particles  of  small  mass,  since  the  disturbance 
produced  by  impact  of  two  particles  would  be  proportional  to  their 
masses.  The  experiments  confirmed  this,  the  masses  of  the  particles 
varying  from  0  000007  mg.  to  0-002  mg. 

(2)  The  Effect  of  the  Number  of  Particles. — At  low  concentrations 
the  results  should  be  erratic  and  the  amount  of  supercooling  large, 
since  the  chances  of  impact  between  any  two  particles  occurring  within 
a  given  interval  of  time  will  be  relatively  small.  As  the  concentrations 
of  the  particles  increase,  the  average  supercooling  should  become  less, 
and  the  results  more  uniform.  When  a  certain  concentration  is  reached, 
further  increase  over  a  considerable  range  should  not  affect  the  result. 
The  experiments  confirmed  the  above  conclusions. 

(3)  The  Effect  of  Variations  in  the  Viscosity  of  the  Liquid. — Increase 
in  viscosity  of  the  liquid  will  affect  the  smaller  particles  more  than 
the  larger  ones,  so  that  to  reach  the  constant  maximum  effect,  there 
will  be  required  a  considerably  greater  number  of  small  particles  than 
of  large  ones.  Also,  increase  in  viscosity  of  the  water  should  protect 
it  against  the  crystallisation  stimulus  of  foreign  particles,  and  this 
effect  should  be  greater  for  small  particles  than  large  ones. 
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Experiments  in  which  gelatin  was  added  to  the  water  weie  in 
agreement  with  the  above  conclusions. 

The  above  principles  are  used  to  explain  the  conduct  of  supercooled 
liquids  at  rest  with  respect  to  their  spontaneous  crystallisation,  special 
reference  being  made  to  the  work  of  Jaffe  (Abstr.,  1903,  ii,  469)  and 
Tammann  (Abstr.,  1898,  ii,  330).  T.  S.  P. 

Ultra-microscopic  Observations.  Carl  Thomae  (Zeitsch.  Chem. 
Ind.  KoUoide,  il9ll,  9,  19 — 20). — The  ultra- microscopic  appearance  of 
suspensions  of  finely-divided  coloured  substances  in  water  is  described, 
and  the  whitish  appearance  presented  by  particles  of  gold,  platinum, 
Prussian-blue,  and  other  substances  under  certain  conditions  is 
attributed  to  the  particular  size  of  the  particles.  This  particular  size 
of  particle  which  can  thus  be  identified  in  a  simple  optical  manner  is 
regarded  as  a  transition  stage  between  the  colloidal  and  suspensoidal 
conditions.  H.  M.  D. 

The  Structure  of  Ultra-microscopic  Particles.  The  Svedberg 
and  Katsuji  Inouye  {Zeitsch.  CJiem.  Ind.  Kolloide,  1911,  9,  49 — 53)  — 
Measurements  have  been  made  of  the  velocity  of  the  Brownian 
motion  of  gold  particles  of  different  sizes.  The  colloidal  solutions  of 
gold  were  obtained  in  three  different  ways  :  (1)  by  the  direct  reducing 
action  of  hydrogen  peroxide  or  hydrazine  ;  (2)  by  Zsigmondy's  germina- 
tion method,  or  (3)  by  the  aggregation  method,  according  to  which 
acid  was  added  to  the  gold  hydrosol  obtained  by  the  reducing  action  of 
phosphorus. 

In  the  case  of  the  small-sized  particles  of  gold  obtained  by  the  first 
method,  the  Brownian  motion  is  in  good  agreement  with  that  calculated 
from  Einstein's  formula.  For  the  same  sized  particles  obtained  by 
either  of  the  other  methods,  the  agreement  is  not  satisfactory.  In  the 
case  of  larger  particles,  still  greater  deviations  are  found,  the  extent 
of  the  deviation  being  approximately  the  same  whatever  the  method 
employed  in  the  preparation  of  the  hydrosol. 

The  observed  deviations  from  the  above  kinetic  equation  lead  to 
the  conclusion  that  the  larger  particles  deviate  considerably  from  the 
spherical  form.  This  deviation  may  be  connected  with  the  aggregation 
of  a  number  of  smaller  units  to  form  the  larger  sized  particles. 

H.  M.  D. 

Gelatinisation-  and  Hydration-Capacity.  P.  P.  von  Weimarn 
[Zeitsch.  Chem.  Ind.  Kolloide^  1911,  9,  25 — 28). — The  behaviour  of 
various  aqueous  salt  solutions  when  rapidly  cooled  to  low  tempera- 
tures is  described  and  contrasted  with  the  solubility  of  the  salts  and 
their  tendency  to  form  crystalline  hydrates.  The  conditions  favour- 
able to  gelatinisation  of  such  solutions  are  re-stated.  H.  M.  D. 

Properties  of  Colloidal  Systems.  II.  Adsorption  as 
Preliminary  to  Chemical  Reaction.  William  M.  Bayliss  {Proc. 
Boy.  Soc,  1911,  84,  B,  81—98.  Compare  Abstr.,  1909,  ii,  27) —If 
a  dialysed  deep  blue  colloidal  solution  of  the  acid  of  Congo-red  is 
added  to  freshly-precipitated   and   well-washed   aluminium   hydroxide 
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suspended  in  water,  a  dark  blue  precipitate  is  obtained,  which  can  be 
washed  by  decantation  and  again  suspended  in  water.  This  colloidal 
dark  blue  substance  contains  aluminium  hydroxide,  for  on  warming  it 
is  converted  into  the  red  aluminium  salt.  The  same  change  occuvs 
very  slowly  at  room  temperature.  It  is  supposed  that  the  dark  blue 
colloid  represents  an  absorption  compound  containing  acid  and  base 
which  are  chemically  uncombined.  The  change  in  colour  from  blue 
to  red  is  indicative  of  combination  between  the  two  constituents. 
Similar  adsorption  compounds  are  formed  when  the  aluminium 
hydroxide  is  replaced  by  zirconium,  thorium,  or  ferric  hydroxide. 

Observations  made  with  enzymes  seem  to  show  that  a  similar 
adsorption  compound  is  formed  between  an  enzyme  and  its  substrate 
as  a  preliminary  to  the  particular  chemical  change  brought  about  by 
the  enzyme  in  question.  In  particular,  it  is  found  that  the  influence 
of  neutral  salts  on  the  enzyme  adsorption  is  quite  similar  to  that 
observed  in  cases  of  ordinary  "  electrical "  adsorption. 

ExpeiMments  with  trypsin  and  invertase  are  also  described,  in 
which  an  attempt  was  made  to  determine  the  relationship  between 
the  concentration  of  the  enzyme  and  its  activity.  Although  the 
connexion  between  these  can  be  expressed  by  an  exponential 
formula,  it  appears  that  the  value  of  the  exponent  varies  considerably 
according  to  circumstances.  H.  M.  D. 

Properties  of  Colloidal  Systems.  III.  Osmotic  Pressure 
of  Electrolytically-dissociated  Colloids.  William  M.  Bayliss 
{Proc.  Roy.  Soc,  1911,  £,  84,  229—254.  Compare  Abstr.,  1909, 
ii,  648). — No  hydrolytic  dissociation  is  to  be  detected  in  solutions 
of  Congo-red,  but  electrolytic  dissociation  occurs  to  a  large  degree, 
the  dye  being  80-%  ionised  in  a  concentration  of  500  litres.  This 
value,  although  large,  is  less  than  that  of  sodium  salts  of  other 
organic  acids  of  small  molecular  weight,  probably  owing  to  colloidal 
aggregation  of  the  solutions  of  the  dye- salt. 

The  osmotic  pressure  determined  experimentally  both  by  direct 
measurement  and  by  vapour  pressure  is  almost  exactly  what  it  would 
be  if  no  dissociation  existed.  It  should  be,  however,  from  one  and 
a-half  to  three  times  this  value,  according  to  the  concentration,  an 
indication  of  abnormal  conditions.  The  sodium  ion  is  not  inactive  in 
the  production  of  osmotic  pressure,  as  shown  by  the  agreement  of 
vapour  pressure  with  direct  determinations  of  the  osmotic  pressure. 
Moreover,  Chicago-blue,  which  consists  of  a  single,  large  n  on -diffusible 
anion,  like  Congo-red,  but  with  four  Na  ions  instead  of  two,  gives 
double  the  osmotic  pressure  of  the  latter  at  the  same  concentration. 

The  curve  expressing  the  ratio  of  the  conductivity  of  Congo-red 
solutions  to  their  osmotic  pressure  is  convex  to  the  axis  expressing 
the  conductivity  values.  The  relationship  of  Osmotic  pressure  and 
molar  concentration  is  expressed  by  a  straight  line.  The  value  of 
the  osmotic  pressure  per  unit  increase  of  conductivity  rises  with 
concentration,  forming  an  S-shaped  curve. 

The  possibility  of  aggregated  simple  ions  carrying  the  sum  of  the 
charges  of  their  components  is  suggested  to  explain  the  experimental 
if^sults. 
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The  distribution  of  a  salt,  such  as  sodium  chloride,  between  the  dye 
solution  and  water  on  opposite  sides  of  the  membrane  is  always  such 
that  its  concentration  is  greater  in  the  water.  This  peculiarity  of 
distribution  explains  the  effect  of  sodium  chloride  on  the  osmotic 
pressure. 

If  carbon  dioxide  has  access  to  the  outer  water  of  the  osmometer, 
an  even  approximately  constant  osmotic  pressure  cannot  be  obtained 
in  the  case  of  colloidal  salts  with  a  diffusible  cation.  This  is  due 
to  an  interchange  of  hydrogen  and  sodium  ions,  and  hence  the  escape 
of  the  greater  part  of  the  sodium  from  the  interior  and  precipitation 
of  the  acid  salt. 

Congo-red  obeys  the  gas  law  so  far  as  the  effect  of  temperature 
on  the  osmotic  pressure  of  its  solutions  is  concerned.  E.  F.  A. 

The  Colour  and  Degree  of  Dispersity  of  Colloidal  Solutions. 
Wolfgang  Ostwald  {Koll.  Chem.  Beihefte,  1911,  2,  409—485).— 
Available  data  showing  the  relationship  between  the  colour  of 
colloidal  solutions  and  the  size  of  the  colloidal  particles  have  been 
subjected  to  a  detailed  examination.  The  colloidal  substances  involved 
are  gold,  silver,  platinum,  and  other  metals  of  the  platinum  series, 
mercury,  copper,  selenium,  tellurium,  the  alkali  metals,  sulphur, 
iodine,  metallic  sulphides  and  oxides,  and  organic  compounds. 

From  this  comparison  it  appears  that,  in  general,  the  absorption 
maximum  is  displaced  in  the  direction  of  smaller  wave-lengths  as  the 
degree  of  dispersity  of  the  colloid  increases.  An  apparent  exception 
is  found  in  the  case  of  solutions  of  iodine  in  different  organic  solvents, 
but  this  is  attributed  to  chemical  changes  in  the  nature  of  the  disperse 
phase  resulting  from  the  combination  of  the  iodine  with  the  solvent  to 
form  disperse  aggregates,  the  nature  of  which  is  dependent  upon  the 
nature  of  the  solvent,  the  concentration,  and  the  temperature.  Tiue 
colloidal  solutions  of  iodine  can  only  be  obtained  in  presence  of  a 
protective  colloid  like  starch,  and  in  these  circumstances  it 
appears  that  the  behaviour  of  iodine  is  in  accordance  with  the  above 
generalisation. 

Various  matters  which  have  some  bearing  on  the  subject  of  the 
paper  are  discussed  incidentally,  such  as  the  colour  changes  involved 
in  the  transition  from  the  highly  disperse  colloidal  condition  to  that 
represented  by  molecular  disperse  systems,  and  the  colour  changes 
exhibited  by  rock-salt  when  its  temperature  is  raised.  Experimental 
observations  relating  to  the  preparation  of  violet-blue,  blue,  green, 
yellowish-brown,  and  reddish-brown  colloidal  solutions  of  sulphur  in 
glycerol  are  also  described,  and  the  view  is  put  forward  that  ultra- 
marin  represents  a  solid  solution  of  colloidal  sulphur.  It  is  also  noted 
that  the  behaviour  of  sulphur  is  more  complex  than  that  of  most 
of  the  other  substances  examined,  in  that  it  appears  to  give  rise  to 
two  series  of  coloured  colloidal  solutions.  In  both  these  series, 
however,  the  variation  of  colour  with  the  degree  of  dispersity  of  the 
sulphur  is  in  accordance  with  the  above  general  rule.  H.  M.  D. 

The  System  Gum  Arabic-Gelatin.  F.  W.  Tiebackx  (Zeitsch. 
Chem.  Ind.  Rolloide,  1911,  9,  61 — 65.  Compare  this  vol.,  ii,  378, 
591). — Further  experiments  have  been  made  on  the  coagulation  of 


GENERAL   AND   PHYSICAL   CHEMISTRY. 


11. 


8G9 


solutions  containing  gelatin  and  gum  arabic,  and  on  the  peptisation 
of  the  coagulated  products.  Data  are  given  which  show  the  influence 
of  various  acids  and  salts  at  different  concentrations,  of  the  relative 
proportions  of  the  gelatin  and  gum  arabic,  and  of  the  temperature.  It 
is  pointed  out  that  the  investigation  of  a  complex  colloidal  system  of 
this  character  is  of  particular  interest  in  connexion  with  the  explana- 
tion of  the  various  factors  which  have  an  influence  on  enzyme  action, 
for  it  is  possible  that  many  enzymes  may  be  regarded  as  complex 
aggregates  comparable  with  that  investigated  by  the  author. 

H.  M.  D. 

Indifferent  Points.  Jouguet  {Gompt.  rend.,  1911,  163,  346 — 349. 
Compare  Saurel,  Abstr.,  1903,  ii,  15). — A  theoretical  discussion. 
Given  the  pressure,  temperature,  and  concentration  of  a  component 
in  one  phase  only,  these  are  sufficient  to  define,  not  a  single  system, 
but  a  class  of  systems.  The  indifferent  points  for  such  a  class  are 
shown  to  form  a  continuum  dependent  on  a  single  variable. 

W.  0.  W. 


Polarimetric  Determination  of  Avidity  of  Weak  Bases  in 
Non-aqueous  Solutions.  Eberhard  Rimbach  and  H.  Yolk 
[Zeitsch.  physikal.  Chem.,  1911,  77,  385 — 410.  Compare  Skraup, 
Abstr,,  1895,  ii,  259). — The  activity  of  ammonia  and  a  number  of 
optically  inactive  fatty  and  aromatic  amines  has  been  determined  in 
solution  in  methyl  and  ethyl  alcohols  by  finding  the  extent  to  which 
they  displaced  cinchonidine  from  combination  as  the  nitrate.  The 
position  of  equilibrium  was  determined  by  polarimetric  measurements. 
Corrections  were  applied  for  the  influence  of  the  free  inactive  base 
and  of  the  nitrate  of  the  inactive  base  on  the  rotation  of  the  cinchoni- 
dine and  cinchonidine  nitrate  respectively.  In  most  of  the  experi- 
ments the  ethyl  alcohol  used  as  solvent  contained  97*5  vol.  % 
of  alcohol;  the  methyl  alcohol  contained  995%  by  weight  of  pure 
alcohol. 

From  the  results  the  dissociation  constants  of  the  bases  are  calculated, 
and  are  represented  in  tabular  form  ;  the  relative  activities  are  also 
referred  to  ammonia  as  unit.  On  the  whole  the  relationships  between 
the  strength  of  the  bases  and  their  constitution  are  similar  to  those 
observed  in  aqueous  solution.  The  activity  increases  on  substituting 
alkyl  groups  for  hydrogen  in  ammonia.  The  strength  of  the  bases 
increases  from  methylamine  to  ethylamine,  falls  to  butylamine, 
and  then  increases  with  increasing  complexity  of  the 
group.  In  contrast  to  piperidine,  formylpiperidine  is  : 
base,  as  in  aqueous  solution. 

The  most  marked  difference  between  the  results  in 
alcoholic  solution  is  that  the  activity  diminishes  regularly  when  the 
remaining  hydrogen  atoms  in  a  primary  amine  are  successively 
displaced  by  alkyl  groups,  whereas  in  aqueous  solution  dimethyl- 
amiue  is  a  stronger  base  than  ethylamine  or  triethylamine.  This 
result  appears  to  support  the  suggestion  of  Walker  (compare  Abstr., 
1906,  ii,  735)  that  the  abnormal  behaviour  of  the  alkylamines  in 
aqueous  solution  is  due  to  differences  of  hydration.  G.  S. 


substituting 
I    very  weak 


aqueous 


and 


li.    870  ABSTRACTS    OF    CHEMICAL   PAPERS. 

The  System  Hydrogen  Sulphide-Water.  F.  E.  C.  Soheffer 
(Proc.  K.  Akad.  Wetensch.  Amsterdam,  1911,14,  195 — 201.  Compare 
this  vol.,  ii,  264). — The  equilibrium  relationships  of  the  system  hydrogen 
sulphide-water  have  been  further  investigated,  and  data  are  recorded 
showing  the  composition  of  the  two  liquid  phases,  which  are  in 
equilibrium  with  vapour  and  the  solid  compound,  at  different  tempera 
tures.  At  the  quadruple  point,  the  one  liquid  contains  about  \-'6 
mols.  %  of  water,  and  the  other  3-4  mols.  %  of  hydrogen  sulphide. 
From  these  values  it  is  evident  that  the  region  of  non-miscibility 
extends  almost  completely  over  the  width  of  the  concentration 
diagram. 

Analyses  of  the  solid  hydrate  have  been  made,  from  which  the  author 
draws  the  conclusion  that  its  composition  is  represented  by  HgSjSHgO. 
The  greater  proportion  of  water  indicated  by  the  analyses  of  previous 
workers  is  attributed  to  the  readiness  with  which  water  becomes 
enclosed  in  the  solid  hydrate.  H.  M.  D. 

The  System  Water-Phenol.  Andreas  Smits  and  J.  Maarse 
{Proc.  K.  Akad.  Wetensch.  Amsterdam,  1911,  14,  192— 195).— The 
behaviour  of  liquid  mixtures  of  water  and  phenol  when  cooled  has 
been  investigated,  and  a  freezing-point  diagram  constructed.  From 
this  it  appears  that  a  definite  compound,  2CeH^'OH,H20,  is  formed, 
which  melts  at  16°,  as  described  by  Calvert  {Zeitsch.  Chem.,  1865,  1, 
530).  The  inability  of  Patern6  and  Ampola  (Abstr.,  1897,  ii,  476)  to 
observe  the  formation  of  this  compound  is  probably  due  to  the 
readiness  with  which  metastable  conditions  make  their  appearance. 
The  following  significant  equilibrium  temperatures  were  determined  : 
solid  phenol  in  metastable  equilibrium  with  two  liquid  phases,  1*70°; 
ice,  solid  phenol,  and  liquid,  1-2°;  ice,  solid  hydrate,  and  liquid, 
-1*0°;  solid  hydrate,  solid  phenol,  and  liquid,  15-8°;  stable  equilibrium 
between  solid  phenol  and  two  liquid  phases,  12"2°  H.  M.  D. 

The  System  Acetaldehyde-Ethyl  Alcohol.  H.  L.  de  Lkruw 
{Zeitsch.  physikal.  Chem.,  1911,  77,  284 — 314). — The  densities,  boiling 
points,  heats  of  reaction,  viscosities,  refractivities,  and  melting  points 
of  mixtures  of  ethyl  alcohol  and  acetaldehyde  in  different  proportions 
have  been  measured.  The  results  show  that  under  certain  conditions 
two  compounds  exist  containing  1  mol.  of  aldehyde  to  1  and  2  mols. 
respectively  of  alcohol.  The  existence  of  the  first  compound  is  proved 
by  the  occurrence  of  distinct  maxima  in  the  curves  repre.senting  the 
variation  of  the  different  physical  properties  with  composition; 
the  existence  of  the  second  compound  is  shown  most  definitely  by  the 
freezing-point  curve. 

When  acetaldehyde  and  alcohol  are  mixed,  there  is  at  first  a  slight 
cooling  effect,  and  then  the  temperature  gradually  rises.  It  follows 
that  the  heat  of  mixing  is  negative,  whereas  the  heat  of  reaction 
is  positive.  The  latter  attains  its  maximum  value  when  the 
components  are  mixed  in  equivalent  proportions,  and  amounts  to  about 
1000  cal.  per  mol. 

The  boiling-point  curves  were  determined  at  pressures  of  9-7,  40, 
and  70  cms.     At  the   two  lower   pressures,  the  form   of   the   curvea 
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indicates  the  existence  of  a  highly  dissociated  compound,  but  at  the 
higher  pressure  the  curves  are  normal,  showing  that  at  the  correspond- 
ing temperature  the  compound  is  completely  dissociated. 

In  connexion  with  the  freezing-point  determinations,  a  very 
accurate  resistance  thermometer  is  described.  Acetaldehyde  melts  at 
-  123-3°,  ethyl  alcohol  at  -  114'9°. 

Ill  the  presence  of  anhydrous  copper  sulphate,  the  double  compound 
of  alcohol  and  aldehyde  slowly  loses  water,  acetal  being  formed. 

G.  S. 

The  Course  of  the  P.T.-Lines  for  Constant  Concentration 
in  the  System  Ether- Anthraquinone.  Andrkas  Smits  and  J.  P. 
Tkeub  {Proc.  K.  Akad.  Wetensch.'  Amsterdam,  1911,  14,  183 — 188. 
Compare  Abstr.,  1909,  ii,  987). — The  changes  which  occur  in  the 
form  of  the  pressure-temperature  curves  as  the  molar  proportion 
of  anthraquinone  is  gradually  increased  are  discussed  in  detail. 

H.  M.  D. 

Influence  of  Substitution  in  the  Components  on  the 
Equilibrium  of  Binary  Solutions.  V.  Pluorene  and  Poly- 
nitrobenzenes.  Robert  Kremann  [with  Dischendorfer,  Frankovic, 
Hauser,  Honel,  Schoulz,  and  Valenta]  {Monatsh.,  1911,  32, 
609—617.  Compare  Abstr.,  1906,  ii,  268;  1909,  ii,  28).— Freezing- 
point  curves  of  mixtures  of  fluorene  with  nitro-compounds  show 
that  fluorene  does  not  form  compounds  with  any  of  the  dinitroI)enzenes 
or  with  2  :  4-dinitrotoluene  or  2  :  4-dinitrophenol.  On  the  other  hand, 
trinitrobenzene,  trinitrotoluene,  and  picric  acid  yield  compounds  with 
fluorene,  giving  rise  to  maxima  on  the  freezing-point  curve.  Fluoiene 
resembles  benzene  and  phenanthrene  in  this  respect,  whilst  naphthalene 
can  also  combine  with  compounds  containing  two  nitro-groups  in  an 
ortho-position.  C.  H.  D. 

Homogeneous  Allotropy  in  a  Pseudoternary  System.  The 
Termolecular  Pseudoternary  System  Acetaldehyde-Paracet- 
aldehyde-Metacetaldehyde.  Andreas  Smits  and  H.  L.  de  Leeuw 
{Zeitsch.  physikal.  Chem.,  1911,  77,  269— 283).— The  equilibrium  in 
the  system  acetaldehyde-paracetaldehyde-metacetaldehyde  has  been 
determined.  It  is  shown  that  although  the  equilibria  in  the  homo- 
geneous pseudobinary  systems  acetaldehyde-metacetaldehyde  and 
paracetaldehyde-metacetaldehyde  must  be  in  the  region  where 
metacetaldehyde  is  present  in  the  supersaturated  state,  at  the 
equilibrium  point  in  the  pseudoternary  system  the  mixture  is  not 
supersaturated  with  regard  to  metacetaldehyde.  Further,  the 
pseudoternary  equilibrium  is  a  closed  one  ;  in  other  words,  the  three 
components  are  in  complete  equilibrium  with  each  other.  It  is  shown 
that  these  assumptions  account  for  all  the  observed  phenomena.  For 
example,  when  a  homogeneous  mixture  at  its  boiling  point,  41*6°,  is 
suddenly  cooled  to  18°,  a  little  metacetaldehyde  separates,  showing  that 
all  three  forms  were  present  at  the  higher  temperature.  From  the 
magnitude  of  the  heats  of  combustion,  the  conclusion  is  drawn  that  the 
dissociation  should  be  increased  by  raising  tlie  temperature,  and  this 
is  borne  out  by  the  experimental  results. 
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On  the  basis  of  these  and  other  observations,  the  equilibria  in 
the  system  are  represented  on  a  projected  space  diagram.  Metacet- 
aldehyde  melts  under  the  pressure  of  its  own  vapour  at  246*2°. 

G.  S. 

Speed  of  Propagation  of  Chemical  Reactions.  W,  Srebnitsky 
(/.  Ru8S.  Phys.  Chem.  Soc,  1911,  43,  Fhys.  Part,  148— 156).— The 
author  has  studied  the  rate  at  which  the  reaction 

5H2C2O4  +  2KMn04  +  3H2SO4  =  IOCO2  +  K2SO4  +  2MUSO4  +  8H2O 
is  propagated  throiigh  the  liquid  when  one  part  of  the  latter  is  brought 
into  contact  with  a  solution  in  which  the  reaction  has  already  taken 
place,  that  is,  one  represented  by  the  right-hand  side  of  the  equation, 
this  acting  as  a  catalyst.  The  catalytic  liquid  was  poured  carefully  on 
to  the  surface  of  the  other  solution  in  a  test-tube  immersed  in  a 
thermostat,  and  the  passage  of  the  reaction  down  the  tube  followed  by 
the  decolorisation  of  the  liquid. 

The  rate  of  propagation  is  accelerated  with  lapse  of  time ;  in 
one  experiment  the  vertical  distances  covered  by  the  reaction  in  equal 
successive  intervals  of  time  being,  0'5,  0*6,  0-75,  1*0,  1"5,  and 
2*5  mm. 

The  rate  of  propagation  of  the  reaction  diminishes  markedly  with 
increase  in  the  diameter  of  the  tube,  for  example,  from  45  mm.  per 
ten  minutes  in  a  3  mm.  tube  to  1*6  mm.  for  a  9'5  mm.  tube  and  to 
1*4  mm.  for  a  14"5  or  30  mm.  tube.  The  conclusion  is  drawn  that  the 
adsorption  of  the  walls  of  the  tubes  has  a  decided  influence  on  the 
propagation. 

Increasing  amounts  of  quinol  cause  an  increase  of  the  rate  of 
propagation,  represented  by  a  quadratic  parabola  with  the  axis  of 
velocity  of  propagation  as  its  axis.  The  rate  of  propagation  i^; 
proportional  to  the  concentration  of  the  reacting  solution,  and  is 
increasingly  accelerated  with  rise  of  temperature ;  for  example, 
0-3  mm.  at  16-4°,  0*4  at  17-8°,  07  at  20°,  1-2  at  22°,  and  1-9  at  25°. 

T.  H.  P. 

Theory  of  Platinum  Catalysis  with  Reference  to  the  Oxida 
tion  of  Hydrogen  by  Sulphuric  Acid.  Jaroslav  Milbauei? 
{Zeitsch.  physikal.  Chem.,  1911,77,  380— 384).— The  effect  of  platinum 
in  different  forms  on  the  rate  of  oxidation  of  hydrogen  by  sulphuric 
acid  at  174°  has  been  determined.  The  measurements  were  made 
by  the  method  already  described  (Abstr.,  1907,  ii,  252).  The  results 
show  that  the  maximum  catalytic  effect  is  obtained  when  the  sulphuric 
acid  is  saturated  (not  supersaturated)  with  a  soluble  platinum  salt, 
probably  platinum  sulphate.  The  saturation  occurs  most  readily 
when  the  platinum  is  used  in  the  form  of  platinum-black.  The 
reaction  is  retarded  to  some  extent  by  arsenious  oxide.  G.  S. 

Action  of  Acids  on  the  Catalytic  Oxidation  of  Phenols  by 
Ferric  Salts.  H.  Colin  and  A.  Sknechal  {Compt.  rend.,  1911,  153, 
282 — 283). — The  formation  of  complex  ferric  compounds  referred  to 
in  a  previous  communication  (this  vol.,  ii,  795)  cannot  be  the  only 
cause  of  the  retarding  action  exerted  by  organic  acids  on  artificial 
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|)(^'ioxydase  systems,  since  [addition  of  sugars,  glycerol,  or  acetyl- 
ai  cbone  has  little  effect  on  the  rate  of  oxidation  of  quinol  by  such 
systems.  W.  0.  W. 

Grading  of  the  Intensity  in  the  Properties  of  Chemical 
Compounds  and  Additive  Products.  Basil  B.  Kukiloff  {Chem. 
Zeit.,  1911, 35, 1005). — A  chemical  compound  is  characterised  by  a  large 
number  of  properties,  which,  however,  can  be  referred  to  comparatively 
few  types.  One  series  of  properties  is  necessitated  by  the  law  of 
constant  proportions,  another  by  the  valency  of  the  elements,  a  third 
by  the  law  of  mass  action  (for  example,  constant  dissociation  pressure, 
definite  solubility,  etc.),  and,  finally,  a  fourth  by  the  phase  rule.  A 
typical  chemical  compound  possesses  the  properties  of  all  the  above 
classes,  but  additive  products  do  not  necessarily  belong  to  all  four 
classes. 

In  the  light  of  the  above  principles,  the  author  shows  how  various 
compounds  and  additive  products  can  be  classified.  T.  S.  P. 

lonogenic  Atomic  Groups  and  Atoms.  Oscar  Hinsberg 
{J.  pr.  Chem.,  1911,  [ii],  84,  169 — 193). — This  paper  contains  an 
extension  of  the  views  of  Yorlander  (Abstr.,  1899,  i,  309,  312 ; 
ii,  250;  1901,  ii,  444;  1902,  ii,  250)  and  Henrich  (Abstr.,  1899, 
i,  469,  794;  1900,  i,  429)  on  the  nature  of  radicles.  In  developing 
liis  ideas,  the  author  was  guided  by  the  difference  in  the  activity  of 
the  extra-nuclear  hydrogen  atoms  of  benzaldehyde,  benzoic  acid,  and 
perbenzoic  acid.  Whilst  the  hydrogen  atom  in  benzaldehyde  is  very 
reactive  but  not  ionisable,  that  of  benzoic  acid,  although  very  readily 
ionised,  shows  little  chemical  activity.  In  the  case  of  perbenzoic  acid, 
the  hydrogen  atom  is  neither  reactive  nor  ionisable.  From  these 
considerations  the  conclusion  is  drawn  that  the  carbonyl  group  exerts 
a  two-fold  influence  on  hydrogen  atoms  in  the  molecule ;  firstly,  a 
"  reactivating  "  influence,  as  in  the  case  of  benzaldehyde,  and,  secondly, 
an  acidifying  action,  which  is  restricted  to  hydrogen  atoms  in  the 
^-position.     This   double   influence  is  not  confined   to  the  carbonyl 

group,  but  is  shared  by  all  unsaturated  groups,  for  example,  OISIO, 

OIP!0,  'CN,  'NO.  According  to  the  author,  the  reactivating  influence 
is  due  to  intramolecular  attractions  and  repulsions.  The  acidifying  or 
ionogenic  action,  on  the  other  hand,  is  a  special  characteristic  of 
unsaturated  groupings,  and  is  confined  in  all  cases  to  atoms  in  the 
^-position.  All  unsaturated  groups  and  atoms  causing  ionisation  of 
other  atoms  or  groups  in  the  )8-position  are  termed  ionogens  of  the 
second  order  ;  the  strongly  negative  elements,  such  as  the  halogens 
and  sulphur,  are  ionogens  of  the  first  order,  for  these  elements  bring 
about  the  ionisation  of  atoms  (hydrogen  or  metals)  only  when  in 
direct  combination  with  them. 

The  author  further  distinguishes  between  negative  and  positive 
ionogenic  radicles  and  atoms  ;  negative  ionogens  give  rise  to  acids, 
positive  ionogens  to  bases. 

Chlorine  is  an  ionogen  of  the  first  order,  and  therefore  should  have 
^0  effect  on  atoms  not  in  direct  combination  with  it.     A  comparison 
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of  the  acidic  properties  of  acetic  and  trichloroacetic  acid  shows, 
however,  that  the  chlorine  atom  exerts  a  strongly  negative  influence 
on  the  hydroxylic  hydrogen.  This  is  referred  to  the  hydrogen  atom 
being  under  the  simultaneous  ionogenic  influence  of  the  carbonyl 
group. 

Atoms  or  groups  of  this  kind  which  intensify  or  weaken  an 
ionogenic  valency  already  present  in  the  molecule  are  termed 
"comrautating "  atoms  or  groups.  The  commutating  effect  of  the 
sulphur  atom  affords  an  explanation  of  the  greater  reactivity  of  the 
methylene  hydrogen  atoms  in  ethyl  thioacetate,  S(CH2*C02Et)2,  as 
compared  with  the  methyl  hydrogen  atoms  of  ethyl  acetate. 

The  basic  properties  of  triphenylcarbinol,  distyryl  ketone,  and  of 
the  iodoso-  and  iodonium  compounds  are  referred  to  the  presence  of 
the  vinylene  group,  'CHICH*,  which  functions  as  a  positive  ionogeu 
of  the  second  order  when  attached  to  a  carbon  or  iodine  atom. 

a-Thiocinnamic  acid,  S(CHPh.'C*C02H)2,  prepared  by  condensing 
ethyl  thioacetate  with  benzaldehyde  by  means  of  methyl-alcoholic 
sodium  methoxide,  ci-ystallises  in  small,  colourless  needles,  m.  p. 
228—230°  (decomp.).  F.  B. 

Dr,  Johnstone  Stoney's  Logarithmic  Law  of  Atomic  Weights. 
Lord  Eayleigh  {Froc.  Roy.  Soc,  1911,  A,  85,  471—473). — Extracts 
are  given  from  a  paper  communicated  by  Dr.  Stoney  to  the  Royal 
Society  in  1888,  and  published  in  part  in  Proc.  Roy.  Soc,  1888, 44,  115. 

By  taking  a  series  of  spheres  the  volumes  of  which  are  proportional 
to  the  atomic  weights  of  the  elements,  and  using  the  radii  of  these 
spheres  as  radii  vectors  of  a  polar  diagram,  a  curve  is  obtained  which 
closely  resembles  the  positive  branch  of  the  logarithmic  spiral  of  the 
second  order  corresponding  with  the  equation  T  =  K\og{q6).  The 
author  claims  that  this  spiral  affords  the  same  information  as  a 
Mendeleeff's  table,  and,  in  addition,  furnishes  an  intelligible  representa- 
tion of  the  atomic  weights. 

The  absence  of  elements  on  a  particular  sesqui-radius  is  referred  to, 
and  the  vacant  places  pointed  out  are  now  occupied  by  the  since- 
discovered  inert  gases.  In  Lord  Rayleigh's  opinion,  this  anticipation 
goes  far  to  justify  the  high  claims  made  for  the  diagram  by  the  author. 

H.  M.  D. 

The  Significance  of  the  Periodic  Law.  Fernando  Sanford 
{J.  Amer.  Ghem.  Soc,  1911,  33,  1349 — 1353). — Since  the  disintegration 
products  of  uranium  seem  to  fall  into  their  proper  positions  in  the 
periodic  series,  it  would  seem  to  follow  that  the  other  elements  of 
these  groups  must  in  the  same  way  be  formed  by  adding  alpha  particles 
and  electrons  to  elements  of  lower  atomic  weight.  The  atomic  weights 
of  successive  elements  do  not,  however,  increase  by  four  or  multiples 
of  four,  but  this  difficulty  is  largely  overcome  for  a  considerable  part 
of  the  series,  by  assuming  two  parallel  lines  of  development,  one  line 
starting  from  helium  (Gl,  C,  and  0)  and  one  from  lithium  (B,  N,  and  F). 
These  two  series  have,  in  fact,  long  been  separated  on  the  basis  of  their 
chemical  valency,  the  elements  of  the  helium  series  having  zero  valency 
or  even  valencies,  whilst  the  elements  of  the  lithium  series  have  odd 
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Valencies.  They  have  likewise  been  separated  on  the  basis  of  their 
spectra,  the  elements  of  the  helium  series  having  their  spectral  series 
made  up  of  single  lines  or  groups  of  three,  whilst  the  elements  of  the 
lithium  series  have  their  spectral  lines  arranged  in  pairs. 

The  author  then  discusses  a  possible  cause  of  radioactivity,  and  the 
possibility  of  artificially  changing  one  element  into  another,  based  on 
the  idea  that  as  the  electropositive  charges  on  the  elements  iucrease, 
their  hold  upon  the  a-particles  must  decrease,  and  the  heavier  elements 
must  accordingly  become  more  and  more  unstable,  since  the  positive 
charges  carried  by  many  of  the  elements  are  proportional  to  the 
square  roots  of  their  atomic  weights  (Sanford,  Phys.  Review,  1911,32, 
512).  T.  S.  P. 

A  Handy  Burette  Holder.  Norman  Roberts  and  F.  Alex. 
McDermott  {J.  Amer.  Chem.  Soc,  1911,  33,  1402— 1404).— A  piece 
of  board  (50  x  8  x  2'2  cm.)  is  bored,  a  little  in  front  of  the  middle, 
with  a  row  of  holes  about  2 '5  cm.  in  diameter  and  5  cm.  between  the 
centres.  The  holes  are  then  connected  with  the  front  of  the  board  by 
slots  about  1*7  cm.  wide.  The  bored  holes  are  filed  out  so  as  to  be 
slightly  conical,  with  the  base  up.  Conical  corks  to  fit  the  holes  are 
then  bored  with  borers  slightly  smaller  than  the  burette  they  are  to 
carry,  and  split  longitudinally  into  two  equal  parts.  When  the  two 
halves  of  the  cork  are  placed  round  a  burette  and  then  wedged  in  one 
of  the  holes,  the  burette  will  be  held  firmly,  but  at  the  same  time  may 
be  easily  slid  up  and  down.  A  further  improvement  is  to  cut  a  shallow 
groove  round  the  upper  end  of  the  cork  and  place  in  it  two  or  three 
light  rubber  bands,  so  as  to  keep  the  two  parts  of  the  cork  in  position. 

The  perforated  board  is  supported  in  a  bracket,  and  then  forms  a 
convenient  holder  for  several  burettes.  It  may  also  be  used  as  a 
funnel  support.  T.  S.  P. 

An  Electrically-heated  Sealed  Tube  Furnace.  Raymond  C. 
Benner  {J.  Amer.  Chem.  Soc,  1911,  33,  1402).— The  tubes  of  an 
ordinary  bomb  furnace  are  covered  with  a  layer  of  thin  asbestos  paper 
and  then  wound,  each  with  55  feet  of  No.  22  B.S.  asbestos-covered 
nichrome  resistance  wire,  the  winding  being  rather  closer  at  each  end 
'  of  the  tube  than  in  the  centre.  The  space  within  the  box  and  around 
the  tubes  is  filled  with  asbestos  fibre  and  magnesium  oxide.  The 
tubes  are  then  connected  with  the  110  volt  circuit,  about  two  amperes 
flow  when  they  are  in  parallel,  and  one  ampere  when  in  seines,  the 
temperatures  attained  being  respectively  about  240°  and  440°.  When 
no  packing  is  put  in  the  box,  the  respective  temperatures  are  about 
150°  and  250°.  T.  S.  P. 

Apparatus  for  Maintaining  the  Level  of  a  Liquid.  Eugen 
NoGA  {Chevi.  Zsit.,  1911,  35,  997). — The  liquid  to  be  evaporated  is 
contained  in  a  largo  bottle  fitted  with  a  two-hole  bung,  through  the 
one  hole  of  which  passes  a  siphon  tube  leading  to  the  bottom  of  the 
bottle,  and  through  the  other  hole  passes  a  short  right-angled  tube. 
The  siphon  tube  is  connected,  by  means  of  rubber  tubing,  with  a  vertical 
tube  which  opens  on  to  the  evaporating  dish  (or  on  to  a  funnel  in  the 
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case  of  filtration),  and  which  is  sealed,  at  the  upper  end,  into  a  wider 
tube,  the  bottom  of  which  is  flush  with  the  narrow  tube.  Near  the 
seal,  the  wider  tube  contains  a  side-tube  which  is  connected  by  rubber 
tubing  with  the  right-angled  tube  in  the  bottle. 

By  means  of  this  arrangement,  the  level  of  the  liquid  in  the 
evaporating  dish  is  automatically  maintained  constant.         T.  S.  P. 

Automatic  Filtering  of  Solutions  by  Maintaining  a  Con- 
stant Level.  Fr.  C.  Bellaire-Woeschweiler  {Chem.  ZeiL, 
1911,35,880). — The  principle  of  the  apparatus  is  as  follows:  The 
liquid  to  be  filtered  is  contained  in  a  large  bottle  placed  on  a  shelf. 
A  siphon  tube  leads  from  the  bottle  and  opens  on  a  filter  funnel  placed 
in  the  neck  of  another  large  bottle.  A  stopcock  is  inserted  in  the 
siphon  tube,  and  is  so  regulated  that  the  rate  of  flow  of  the  liquid  on 
to  the  filter  funnel  equals  the  rate  of  filtration.  T.  S.  P. 

Improvements  in  Receivers  for  Vacuum  Distillations. 
E.  John  {Chem.  Zeit.,  1911,  35,  943). — To  an  upright  rod  inserted  in 
a  plate  base  are  soldered  six  pairs  of  thin  metal  strips  which  can  be 
used  to  hold  receivers  of  any  shape  and  size.  This  arrangement 
replaces  the  ordinary  one  in  the  well-known  Briihl's  receiver,  where 
all  the  vessels  are  of  the  same  size  and  shape.  T.  S.  P. 

Apparatus  for  Continuous  Fractional  Distillation,  M.  M. 
TicnwiNsKY  (/.  Russ.  Phys.  Chem.  Soc,  1911,43,  806— 808).— This 
apparatus  is  so  constructed  that  each  drop  of  liquid  is  virtually 
distilled  separately,  the  thermometer  standing  automatically  at  a 
definite  temperature  during  the  whole  of  the  distillation. 

The  liquid  is  placed  in  a  separating  funnel  which  stands  on  a  shelf  J 
and  is  connected  with  a  tube  passing  through  the  stopper  in  the  to{ 
of  the  fractionating  column.  The  latter  is  filled  with  metallic  beadsJ 
these  being  also  placed  in  the  side-tube  which  carries  the  thermometel 
nearly  up  to  the  bulb  of  the  latter.  The  column  is  fitted  to  a  short 
necked  round-bottomed  flask,  which  together  with  the  burner  and  the' 
lower  portion  of  the  column  is  protected  from  draughts  by  asbestos. 

When  a  little  of  the  liquid  is  boiled  in  the  flask,  distillation  soon 
sets  in,  and  the  thermometer  becomes  stationary.  Fresh  liquid  is 
then  introduced,  drop  by  drop,  into  the  top  of  the  column.  With  this 
procedure,  the  temperature  remains  surprisingly  constant,  and  there 
is  no  difiiculty  in  obtaining  a  fraction  for  every  two  degrees. 

Into  such  a  column,  made  of  Bohemian  glass,  it  is  safe  to  drop  cold 
liquid  if  the  temperature  is  not  above  130°.  For  higher  temperatures 
the  liquid  is  not  dropped,  but  is  passed  down  a  tube  open  at  the 
bottom  and  enclosed  in  a  wider  tube  sealed  at  the  bottom,  and  provided 
with  a  lateral  orifice  at  some  distance  from  the  bottom  ;  the  liquid 
thus  becomes  warmed  before  it  issues  through  the  orifice  into  the 
column. 

By  means  of  this  apparatus,  a  sample  of  Grosny  light  petroleum,! 
b.  p.  134 — 137°,  was  separated  into  the  following  fractions  :  (1)  110  c.c, 
b.  p.  129—130°,  D19  0-7631  ;  (2)  40  c.c,  b.  p.  129—130-5°  D^^  0-7634; 
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(3)  120  c.c,  b.  p.  132— 133°,Di9  0-7661  ;  (4)  173  c.c,  b.  p.  135—136°, 
1)19  0-7675.     Nononaphthene  has  b.  p.  135—136°  and  D20  07652. 

T.  H.  P. 
New  Water  Decomposition  Apparatus  with  a  Dividing 
Wall.  Karl  Woytacek  {Ghem.  Zeit.,  1911,  35,  943). — Instead  of  the 
two  separate  decomposition  tubes  of  an  ordinary  Hofmann  voltameter, 
one  tube  is  used  with  a  dividing  wall  down  the  centre.  At  the  top  of 
the  tube  each  compartment  is  provided  with  a  tap,  and  the  bottom  of 
the  tube  below  the  partition  connects  with  the  levelling  tube.  The 
electrodes  placed  in  each  compartment  just  above  the  bottom  of  the 
partition  are  thus  fairly  close  together,  and  the  electrical  resistance 
of  the  apparatus  is  small.  Being  very  compact  it  is  not  easily 
breakable.  T.  S.  P. 

An  Improved  Soxhlet  Condenser.  Oswald  Silberrad  {Ghem. 
yews,  1911,  104,  54). — In  order  to  do  away  with  the  cork  joint 
between  the  top  of  a  Soxhlet  extractor  and  the  lower  end  of  the 
reflux  condenser,  the  author  simply  inserts  a  bulbous  Walters 
condenser  into  the  open  end  of  the  Soxhlet  tube,  which  is  somewhat 
lengthened  for  the  purpose.  This,  at  the  same  time,  does  away  with 
the  necessity  of  clamps,  etc.,  for  supporting  the  condenser. 

T.  S.  P. 

A  New  Extraction  Apparatus.  G.  A.  Quincke  {Zeitsch.  Nahr. 
Genussm.,  1911,  22,  171 — 172). — The  apparatus  consists  of  a  glass 
cylinder,  at  the  bottom  of  which  is  placed  a  flask  containing  the 
solvent ;  the  substance  to  be  extracted  is  placed  in  a  syphon-vessel 
fitted  above  the  flask  and  held  in  position  by  means  of  springs  which 
press  against  the  sides  of  the  cylinder,  and  a  suitable  glass  condenser 
tits  into  the  top  of  the  cylinder.  The  latter  is  heated  by  means  of  a 
water-,  oil-,  or  sand-bath,  according  to  the  boiling  point  of  the  solvent 
employed.  The  apparatus  is  readily  taken  apart  for  cleaning,  and 
the  use  of  corks  or  rubber  stoppers  is  rendered  unnecessary. 

W.  P.  S. 

Two  New  Forms  of  Apparatus  for  Extraction  of  Liquids 
with  Organic  Solvents.  F.  C.  ten  Doornkaat  Koolman  {Biochem. 
Zeitsch.,  1911,  34,  481—484). — Both  forms  are  figured,  and  both  are 
constructed  on  the  principles  generally  adopted  for  apparatus  of  this 
class.  The  essential  modification  of  one  form  consists  in  the 
connexion  of  the  apparatus  with  an  air  blast,  so  that  the  liquid  is 
kept  in  constant  agitation  during  extraction.  In  the  other  form, 
the  liquid  to  be  extracted  is  kept  in  a  long  spiral  tube,  through 
which  the  bubbles  of  the  solvent  pass.  S.  B.  S. 
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Apparatus  for  the  Evolution  of  Large  Quantities  of 
Hydrogen  Sulphide  and  Partial  Recovery  of  the  Waste 
Gases  from  Precipitation  Reactions.  A.  Gwiggner  {Ghem.  Zeit., 
1911,  35,  891). — The  apparatus  is  similar  in  principle  to  that  described 
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by  the  author  for  the  evolution  of  hydrogen  chloride  (Ab.str.,  1901, 
ii,  93).  The  waste  gases  from  precipitation  reactions  are  led  up  a  tube 
filled  with  glass  beads  and  down  which  water  trickles,  and  thereby 
recovered  as  hydrogen  sulphide  water.  T.  S.  P. 

Action  of  Thionyl  Chloride  on  Metallic  Oxides.  Georges 
Darzens  and  Francois  Bourion  {Compt.  rend.,  1911,  153,  270 — 272. 
Compare  Abstr.,  1909,  ii,  229  j  Matignon,  Abstr.,  1905,  ii,  459).— 
When  passed  over  heated  metallic  oxides  below  400°,  the  vapour  of 
thionyl  chloride  behaves  like  the  mixture  of  chlorine  and  sulphur 
chloride  previously  used  as  a  chlorinating  agent  (Abstr.,  1907,  ii,  690), 
producing  either  the  anhydrous  chloride,  as  in  the  case  of  thorium 
oxide,  or  an  oxychloride,  as  in  the  case  of  tungstic  oxide.  Thionyl 
chloride  is  less  advantageous  in  practice  than  the  mixture  mentioned, 
owing  to  the  difficulty  in  obtaining  it  free  from  phosphorus  compounds. 

W.  O.  W. 

The  Reduction  of  Nit  rosy  Isulphuric  Acid  by  Mercury.  0. 
Wentzki  (Zeitsch.  angew.  Chem.,  1911,  24,  1468). — Polemical  against 
Divers  (this  vol.,  ii,  596).  T.  S.  P. 

Apparatus  for  the  Generation  of  Carbon  Dioxide.  C. 
PuRRMANN  and  p.  Yerbeek  {Chem.  Zeit.,  1911,  35,  927—928).— 
Hydrochloric  acid  contained  in  a  reservoir  of  special  construction  is 
allowed  to  run  into  a  bottle  filled  with  acid,  causing  the  same  to  enter 
a  bottle  filled  with  pieces  of  marble.  The  gas  evolved  first  passes 
through  an  empty  bottle,  where  it  deposits  any  foam ;  it  then  passes 
through  a  tall  wash-bottle  containing,  besides  water,  a  number  of 
pieces  of  marble  to  absorb  any  hydrochloric  acid  fumes.  For  full 
details,  the  illustration  in  the  original  article  should  be  consulted. 

L.  DE  K. 

Colloidal  Sulphur.  M.  Raffo  and  J.  Mancini  {Zeitsch.  Chem. 
Ind.  Kolloide,  1911,  9,  58—61.  Compare  Abstr.,  1908,  ii,  683).— The 
colloidal  sulphur  obtained  by  the  slow  addition  of  a  concentrated 
solution  of  sodium  thiosulphate  to  cooled  concentrated  sulphuric  acid 
has  been  subjected  to  dialysis  with  the  object  of  determiniDg  the 
dependence  of  the  stability  of  the  solution  on  the  presence  of  sulphuric 
acid  and  sodium  sulphate.  From  measurementsof  the  quantities  of  sulphur, 
acid,  and  sodium  sulphate  present  after  different  periods  of  dialysis, 
the  authors  draw  the  conclusion  that  the  presence  of  definite  amounts 
of  electrolyte  are  necessary  for  the  stability  of  a  colloidal  sulphur 
solution  of  given  concentration.  As  the  electrolytes  are  progressively 
removed  by  dialysis,  more  and  more  sulphur  separates  from  the 
solution  in  amorphous  form. 

The  coagulation  of  colloidal  sulphur  by  different  electrolytes  has 
also  been  examined.  It  is  found  that  potassium  salts  are  much  more 
active  than  the  corresponding  sodium  salts,  whilst  these  are  a  little 
less  effective  than  magnesium  and  zinc  salts.  H.  M.  D. 

Reversible  Light  Reaction  of  Sulphur.  Albert  Wigand 
{Zeitsch.  physikal.  Chem.,  1911,  77,  423—471.  Compare  Abstr.,  1908, 
ii,   676;  1909,   ii,   228).— When  soluble  sulphur  (Sa)  is  exposed   to 
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light,  it  changes  slowly  into  insoluble  sulphur.  It  is  now  shown  that 
the  reaction  in  question  is  reversible  in  light,  and  a  true  photo- 
chemical equilibrium  is  attained,  both  in  the  case  of  liquid  and  dissolved 
sulphur.  The  position  of  equilibrium  and  the  rate  of  change  depends 
on  a  number  of  factors,  such  as  the  temperature,  rate  of  stirring, 
nature  of  solvent,  extent  of  surface  exposed  to  light,  etc.,  and  the 
effect  of  each  of  these  factors  is  described  in  detail. 

In  most  of  the  experiments,  a  mercury-vapour  lamp  was  used  as  the 
source  of  illumination.  The  principal  solvents  were  carbon  tetra- 
chloride and  benzene.  The  relative  proportions  of  S^  and  S^^^  were 
determined  by  evaporating  off  the  solvent  in  a  vacuum,  and  extracting 
the  soluble  Sa.  from  the  residue ;  after  repeating  this  process  twice, 
the  clear  solution  was  evaporated  and  the  Sa  weighed.  In  the  case  of 
liquid  sulphur,  the  position  of  equilibrium  was  determined  from  the 
results  of  freezing-point  experiments.  When  liquid  or  dissolved 
sulphur  is  exposed  to  light,  the  S^u.  first  separates  in  the  colloidal  form, 
and  this  process  has  been  followed  (in  the  case  of  solutions)  by  means 
of  the  ultra-microscope. 

The  absorption  of  light  in  sulphur  solutions  and  in  liquid  sulphur 
was  measured  by  means  of  the  spectrophotometer. 

The  heat  of  solution  in  carbon  disulphide,  measured  with  the 
ice  calorimeter,  is  for  rhombic  sulphur,  — 12'3  cal.,  and  for  soluble 
amorphous  sulphur,  -  1  -0  cal.  per  gram.  When  1  gram  of  S^  is 
precipitated  from  a  carbon  disulphide  solution  under  the  influence  of 
light,  15 "8  cal.  are  absorbed;  when  carbon  tetrachloride  and  benzene  are 
used  as  solvents,  rather  less  energy  is  absorbed.  For  the  last  two 
solvents  it  was  found  that  the  energy  absorbed  in  the  same  interval  of 
time  is  equal  to  the  product  of  amount  of  S^  precipitated  and  the 
work  done  in  the  transition.  Of  the  energy  absorbed,  about  0*24%  is 
ised  up  in  bringing  about  the  transformation.  G.  S. 

Relation  between  the  Three  Triple  Points  of  Sulphur. 
Hugo  li.  Kruyt  {Ckem.  Weekblad,  1911,  8,  643— 648).— No  striking 
proof    has      been    put     forward    of     van't   Hoff's  expression  for  the 

relation    of    the    triple   points  of    sulphur  ^:i>  -  |r^ -i- 1^  =  0,    in 

J^  ~     ^       J-rh      -L  moil 

rhich  Qrh  is  the  heat  of  fusion  of  rhombic  sulphur,  Qmon  that  of  mono- 

blinic  sulphur,   Q — >-   the  transition    heat  of    the  conversion   of    the 

prhombic  into  the  monoclinic  form,  and  Trh,  Tmon,  a-nd  I' — >  the  corre- 

^sponding  equilibrium  temperatures.     The  author  points  out  that  the 

lost  recent  results  support  van't  Hoff's  views.  For  Q — >■  Bronsted 
(Abstr.,  1906,  ii,  339)  obtained  the  value  3  28;  for  Qrh  Lewis  and 
"Randall's  (this  vol.,  ii,  371)  value  recalculated  for  the  corresponding 

jmperature  was  15'4  ;  for  Q^mon  the  author  obtained  12*1  by  combining 

le  two  values,  and  for  T—>-  273-t-95-6  ;  for  Trh  Smith  and  Holmes 
(Abstr.,  1903,  ii,  284)  found  273 -f- 110-5;  and  Reicher's  {Diss. 
Amsttrdam,  1883)  old,  hitherto  unchecked,  value  for  2^mon  was 
273  4-114-5.  A.  J.  W. 

Some  Alloys  of  Metals  with  Silicon  and  the  Density  of 
Alloys.     K.   Frilley  {Eev.   de   Metallurgie,   1911,  8,  457— 559).— A 
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large  number  of  alloys  of  different  metals  with  silicon  have  been 
prepared,  and  their  densities  determined  by  means  of  a  specific  gravity 
bottle.  By  plotting  the  specific  volumes  against  the  percentage 
composition,  curves  are  obtained  showing  certain  discontinuities, 
which  are  rendered  more  obvious  by  plotting  the  molecular  volumes. 
The  filicides  assumed  from  these  results  to  exist  are  much  more 
numerous  than  those  indicated  by  thermal  methods.  The  method  is 
also  applied  to  alloys  of  copper  with  aluminium  and  with  tin,  and  to 
alloys  of  cadmium  with  mercury.  C.  H.  D, 

The  Structure  of  the  Gel  of  Silicic  Acid.  The  Theory  of 
Dehydration.  Richard  Zsigmondy  (Zeitsch.  anorg.  Chem.,  1911,  71, 
356 — 377). — The  moist  silicic  acid  gel  is  transparent,  as  in  the  dry, 
glassy  mass  obtained  on  dehydration,  but  during  the  evaporation  of 
the  water  an  intermediate  stage  is  passed  through,  in  which  the  mass 
is  white  and  opaque.  This  has  been  attributed  to  the  porosity  of  the 
gel,  and  the  diameter  of  the  pores  has  been  calculated  to  be  1 — 1*5/a. 
This  is  improbable  in  view  of  the  transparency  of  the  gel,  and  it 
is  now  shown  by  ultramicroscopical  investigation  of  a  dry 
silicic  acid  gel  saturated  with  benzene  that  the  true  size  of  the 
particles  is  very  small,  and  that  the  observed  coarse  structure  is  due 
to  the  accumulation  of  liquid  in  some  parts,  separated  by  air. 

The  peculiarities  of  the  curves  of  dehydration  obtained  by  van 
Bemmelen  (Abstr.,  1897,  ii,  137)  may  be  explained  by  assuming 
that  the  vapour  pressure  of  the  retained  water  is  diminished  by 
the  presence  of  fine  capillaries.  Assuming  the  capillary  formulae 
to  hold  for  such  small  dimensions,  the  diameter  of  the  pores  is 
calculated  to  be  5/x/u,  for  a  depression  of  vapour  pressure  of  6  mm. 
The  difference  between  the  curves  of  dehydration  and  subsequent 
re-hydration  may  be  explained  as  caused  by  the  liquid  failing  to  wet 
the  walls  completely  in  the  second  case,  owing  to  the  presence  of 
adsorbed  air.  The  irreversible  changes  are  due  to  the  union  of 
amicronic  particles  of  silica  to  form  larger  particles,  probably 
crystalline. 

When  silicic  acid  gel  is  immersed  in  a  hydrosol  of  silver,  ferric 
hydroxide,  benzopurpurine,  or  carmin,  it  acts  as  an  ultra-filter,  water 
penetrating  into  the  gel,  whilst  a  layer  of  colloid  is  formed  on  its 
surface.  C.  H,  D. 

Determination  of  the  Absolute  Value  of  the  Viscosity  of 
Molten  Silicates.  Cornelius  Doelter  and  H.  Sirk  {Monatsh., 
1911,  32,  643 — 653). — The  absolute  viscosity  of  molten  silicates  may 
be  measured  by  the  method  employed  by  Arndt  (Abstr.,  1907,  ii,  745) 
for  borates  and  phosphates.  A  platinum  sphere,  6  mm.  in  diameter, 
is  partly  balanced,  and  the  time  taken  by  it  to  fall  through  a  given 
distance  is  measured.  Synthetic  diopside,  melted  in  a  crucible  of 
Marquardt's  mass,  has  been  used  for  the  preliminary  experiments. 
The  specific  gravit}^  of  the  molten  mass,  which  must  be  known,  is 
determined  by  weighing  the  platinum  sphere  when  immersed,  and  also 
by  the  floating  method,  using  meionite,  quartz,  and  anorthite.  Diopside 
has  D1290  2-8. 

Castor   oil    is    used   as   a    standard    substance  for  calibrating  the 
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apparatus.  The  absolute  viscosity  of  diopside,  in  C.G.S.  units,  is 
found  to  be  106  at  1280°,  diminishing  rapidly  with  use  of  temperature, 
and  reaching  33  at  1300°.  C.  H.  D. 

The  Hydration  and  Hardening  of  Cement.  Paul  Rohland 
{Zeitsch.  Chem.  Ind.  Kolloide,  1911,  9,  21 — 22).^ — -Keisermann's  state- 
ment (compare  Abstr.,  1910,  ii,  848)  that  the  author  regards  the 
hardening  of  cement  as  due  to  the  combination  of  silicic  acid  with  free 
lime  is  refuted.  In  the  author's  opinion  the  hardening  consists  in 
the  formation  of  solid  solutions  or  adsorption  compounds.  A  micro- 
photograph  by  Ambronn,  showing  the  appearance  of  cement  during 
the  hardening  process,  is  given  as  evidence  in  support  of  the 
colloido-chemical  theory  of  the  process.  H.  M.  D. 

The  Melting  of  Carbon.  0.  P.  Watts  and  C.  E.  Meistdenhall 
[Ann.  Fhysik,  1911,  [iv],  35,  783— 789).~The  deformation  of  carbon 
rods  at  very  high  temperatures  has  been  examined  in  continuation  of 
experiments  of  La  Rosa  (Abstr.,  1909,  ii,  399,  and  Ann.  Physik,  1911, 
[iv],  34,  95).  Comparative  observations  with  samples  of  American 
and  German  carbon  rods  and  of  Acheson  graphite  showed  that  the 
lowest  temperatures  at  which  deformation  took  place  were  respectively 
1800°,  1900°,  and  2150°.  The  mechanical  properties  and  the  effect  of 
applied  stress  on  the  heated  rods  as  well  as  the  appearance  of  slowly 
and  rapidly  heated  rods  in  cross  section  after  cooling  are  described  in 
some  detail.  From  the  experiments,  the  authors  draw  the  conclusion 
that  the  observed  deformation  is  due  to  gradually  increasing  plasticity 
of  the  carbon,  and  not  to  the  commencement  of  melting.  Tne  changes 
in  the  structural  appearance  are  attributed  to  volatilisation  and 
subsequent  condensation,  H,  M,  D. 

Catalytic  Preparation  of  Ammonia  from  Compounds  Con- 
taining Nitrogen  and  Carbon.  F.  ScHREiBER  (C/tem.  Zeit.,  1911,  35, 
943). — When  carbon  or  carbohydrate  compounds  containing  nitrogen 
are  heated  at  350°  with  hydrated  iron  oxide,  the  nitrogen  is  trans- 
formed into  ammonia  and  carbon  dioxide  is  formed.  Experiments  in 
which  pyridinesulphonic  acid,  albumin,  potassium  ferrocyanide,  or 
Prussian-blue  were  heated  at  350°  with  excess  of  an  ore  containing 
32-95%  FegOg,  22  07%  FeO,  and  10-83%  HgO  showed  that  47—73-7% 
of  the  total  nitrogen  was  converted  into  ammonia.  When  gas  from 
coke  ovens  and  containing  40-4  grams  of  hydrogen  cyanide  per  100 
cubic  metres  was  led  over  the  iron  oxide  heated  at  350°,  32*7 — 47*6 
grams  of  ammonia  per  100  cubic  metres  were  obtained.  T.  S.  P. 

The  Ratio  of  the  Molecular  Weights  of  Potassium 
Chlorate  and  Potassium  Chloride.  Arthur  Stahler  and 
Friedrich  Meyer  (Zeitsch.  anorg.  Chem.,  1911,  71,  378 — 402). — 
[Potassium  chlorate  cannot  be  fused  or  dried  at  350°  without  slight 
decomposition.  The  salt  is  repeatedly  recrystallised,  dried  at  100°, 
and  weiglied.  It  is  then  fused  in  a  quartz  vessel,  and  the  water 
evolved  is  collected  and  weighed,  the  weight  of  the  dry  potassium 
chlorate  being  thus  calculated.  The  salt  is  then  covered  with  water, 
and  decomposed  by  means  of  purified  hydrogen  chloride  at  0°,  quartz 
FPSsels   being   used.     The    mixture   of   chlorine   and   chlorine  oxides 
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evolved  is  condensed  by  means  of  a  mixture  of  alcohol  and  liquid  air, 
a  further  vessel  being  cooled  directly  by  liquid  air.  The  water  is 
removed  from  the  decomposition  vessel  by  slow  evaporation  in  a 
current  of  dry  air,  and  the  residual  potassium  chloride  is  then  heated 
to  200 — 300°,  and  finally  fused  in  a  stationary  atmosphere  of  pure 
nitrogen  and  cooled  in  dry  air. 

The  contents  of  the  condensing  vessels  are  dissolved  in  water  and 
slowly  evaporated  in  a  quartz  basin.  A  minute  residue,  consisting 
chiefly  of  potassium  perchlorate,  is  obtained.  It  is  evaporated  with 
pure  perchloric  acid  and  weighed.  The  final  results  give,  as  a  mean 
of  five  determinations,  the  ratio  KCIO3  :  KCl  =  1  -643819.  For  0=16 
and  K:  01=1-102641,  this  gives  K  =  39-097  ±0-0004  and 

01  =  35-458  ±  0-0004.  0.  H.  D. 

Deformation  in  Mimetic  Crystals.  Paul  Fischer  {Jahrh. 
Min.,  1911,  Beil-Bd.,  32,  1 — 48). — Orystallographic  descriptions  are 
given  of  the  following  salts :  ammonium  sulphate,  potassium  sulphate, 
triammonium  hydrogen  sulphate  [(NH4)3H(S04)2],  tripotassium 
hydrogen  sulphate  [K3H(S04)2],  and  potassium  chlorate.  A  detailed 
study  was  made  of  the  twin  lamination  produced  by  pressure  or  by 
changes  of  temperature.  As  indicated  by  changes  in  the  optical 
properties  with  increasing  temperature,  the  last  three  salts  are 
dimorphous.  L.  J.  S. 

The  Liquidus  Surface  of  the  Ternary  System  Composed 
of  the  Nitrates  of  Potassium,  Sodium,  and  Calcium. 
Alan  C.  W.  Menzies  and  N.  N.  Dutt  {J.  Amer.  Ghem.  Soc,  1911, 
33,  1366 — 1375). — The  freezing  points  of  seventy -one  different  binary 
and  ternary  mixtures  of  the  nitrates  of  potassium,  sodium,  and 
calcium  have  been  determined,  and  from  the  results  the  isotherms 
representing  the  contour  lines  of  the  liquidus  surface  have  been 
plotted  for  each  10°  interval  to  300°,  and  for  each  50°  interval  above  that 
temperature. 

The  freezing  points  of  sodium  and  potassium  nitrates  were  found  to 
be  315-1°  and  346-3°  respectively.  The  freezing  point  of  the  mixture 
represented  by  ISlaNOg.KNO,  was  228-1°;  that  of  the  mixture 
NaN03,Ca(N03)2  was  261°  (by  interpolation),  whereas  Maumene 
(1883)  found  235°.  T.  S.  P. 

Lithium  Amalgams.  G.  J.  Schukoffsky  {Zeitsch.  anorg.  Chem., 
1911,  71,  403—418;  J.  Rnss.  Phys.  Ghem.  Soc,  1911,  43,  708—725). 
— In  the  preparation  of  lithium  amalgams,  the  dried  lithium  is 
rapidly  introduced  into  an  iron  vessel  containing  some  mercury.  The 
vessel  is  closed  and  heated  until  combination  has  taken  place,  and, 
after  cooling,  mercury  is  added  as  required.  For  the  thermal  analysi.«, 
a  protecting  layer  of  paraffin,  or  for  higher  temperatures  eutectic 
mixtures  of  potassium  and  lithium  chlorides,  m.  p.  352°,  or  of  lithium 
and  rubidium  chlorides?,  m.  p.  312°,  are  used. 

The  freezing-point  curve  indicates  the  existence  of  five  compound.>^, 
LigHg,  LiHg,  LiHgg,  and  L.iHgg,  the  formula  of  the  fifth  being 
uncertain ;   it  lies  between  LigHg  and  LiHg.     The  compound  LiHg 
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melts  at  600 '5°,  and  is  represented  by  a  conspicuous  maximum  on  the 
curve ;  the  other  compounds  are  only  indicated  V)y  breaks.  The 
compound  LiHg  crystallises  in  cubes,  the  remaining  compounds  in 
needles. 

The  heat  of  formation  of  the  amalgams  containing  from  50  to 
75  atomic  %  Hg  has  also  been  determined  by  comparing  the  heat  of 
solution  in  dilute  sulphuric  acid  with  that  of  lithium.  The  existence 
of  the  compounds  LiHgg  andLiHgg  is  thus  confirmed.  The  molecular 
heat  of  formation  of  LiHg  is  20'2  cal. 

The  behaviour  of  lithium  in  its  intermetallic  compounds  approaches 
that  of  magnesium  rather  than  of  the  other  alkali  metals. 

C.  H.  D. 

The  Action  of  Nitrogen  on  Lithium  Carbide.  Samuel  A .  Tucker 
and  Herbert  R.  Moody  {J.  Amer.  Chem.  Soc,  191 1,  33,  1478 — 1485).— 
The  preparation  of  lithium  carbide  in  the  electric  furnace  from  a  mix- 
ture of  lithium  carbonate  and  carbon  is  attended  with  difficulty,  owing 
probably  to  the  small  interval  of  temperature  between  its  formation 
and  decomposition.  The  best  results  were  obtained  with  a  mixture  of 
60  parts  of  lithium  carbonate  and  48  parts  of  carbon,  to  which  4%  of 
manganese  dioxide  had  been  added.  With  a  granular  carbon  furnace, 
210  amperes  at  18  volts,  gradually  increasing  to  700  amperes  at 
30  volts  after  sixteen  minutes,  were  used.  The  time  of  heating  never 
exceeded  seventeen  minutes,  otherwise  decomposition  of  the  carbide 
occurred.  The  product  obtained  was  for  the  most  part  black,  and  the 
best  results  gave  a  carbide  content  of  53%.  Moissan's  claim  (Abstr., 
1896,  ii,  419)  to  have  prepared  a  nearly  pure  carbide  in  the  electric 
furnace  could  not  be  confirmed. 

The  carbide  product  obtained  by  the  authors  gave  a  maximum 
absorption  of  nitrogen  at  about  925°,  this  maximum  absorption  being 
reached  in  about  one  hour;  longer  heating  decreases  the  absorption. 
The  most  efficient"  reaction  takes  place  with  nitrogen  at  a  pressure  of 
about  50  lbs.  to  the  square  inch. 

The  product  obtained  by  the  action  of  nitrogen  on  lithium  carbide 
differs  considerably  from  the  corresponding  calcium  product,  or 
"  nirroHme,"  nitrogen  being  present  as  cyanamide,  dicyanamide,  and 
cyanide.  The  proportion  of  nitrogen  fixed  does  not  differ  greatly 
from  that  fixed  by  calcium  carbide,  but  the  time  taken  to  fix  it 
is  much  less.  T.  S.  P. 

Constitution  of  the  Compound  of  Silver  Chloride  with 
Ammonia.  Jan  Straub  {Zeitsch.  physikal.  Chem.,  1911,77,  331—338). 
— Bodljinder  and  Fittig  (Abstr.,  1902,  ii,  248)  have  shown  that 
[solutions  of  silver  chloride  in  ammonia  contain  the  silver  almost 
exclusively  as  the  complex  Ag(NH3)2Cl,  although  the  solid  in  contact 
with  the  solution  has  the  formula  2AgCl,3NH3.  The  author  has 
repeated  these  measurements  in  order  to  find  whether  under  certain 
conditions  the  presence  of  other  complexes  in  solution  can  be  detected, 
but  the  results  merely  serve  to  confirm  those  of  Bodlander  and  Fittig. 
The  method  of  calculating  the  results  is  given  in  detail.  G.  S. 
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Method  for  Determining  the  Uniformity  or  the  Phase- 
Number  of  a  Substance.  Apphcation  to  Silver  Mercuric 
Iodide.  Henkik  Wegelius  (Zeitsch.  physikal.  C7iem.,  1911,  77, 
587 — 590). — Silver  mercuric  iodide,  AggHgl^,  alters  in  colour  from 
yellow  to  red  when  the  temperature  is  raised,  but  there  is  no  sharp 
transition  point,  and  there  is  a  diilerence  of  opinion  as  to  whether  the 
red  substance  represents  the  compound  itself  or  a  mixture  of  the 
components  (compare  Ostwald,  Lehrhuch  II,  2,  407).  The  author  has 
settled  this  point  by  shaking  the  solid  compound  and  mercuric  iodide 
with  potassium  iodide  solutions  of  varying  concentrations  until 
equilibrium  is  reached  at  a  temperature  above  the  transition  point, 
and  analysing  the  mixtures.  It  was  found  that  there  is  no  relation- 
ship between  the  mercuric  iodide  and  potassium  iodide  concentration, 
as  should  be  the  case  if  mercuric  iodide  is  present  in  the  solid  in 
equilibrium  with  the  solution ;  hence  the  red  substance  is  a  definite 
compound.  G.  S. 

Silver  Fluoride  and  Silver  Subfluoride.  Ludwig  Vanino  and 
Paula  Sachs  {Zeitsch.  anal.  Chem.,  1911,  50,  62.3 — 629). — Historical. 
The  authors  agree  with  Marignac  that  the  formula  of  hydrated  silver 
fluoride  is  AgFjHgO.  The  brownish  colour  of  some  specimens  is  not 
due  to  metallic  silver,  but  to  silver  oxide. 

The  substance  supposed  to  be  silver  subfluoride  is,  according  to 
the  authors,  not  a  true  compound,  but  a  mixture  of  silver  fluoride 
and  silver  (and  silver  oxide)  in  varying  proportions.  L.  de  K. 

The  Extraction  of  Silver  from  its  Ores  by  means  of 
Cyanides.  E.  Kijhn  {Metallurgie,  1911,  8,  399—404,  421—436, 
464 — 472,  481 — 492). — In  the  extraction  of  silver  sulphide  by  means 
of  potassium  cyanide,  the  reaction  Ag2S  + 6KCN'  =  2AgK2(CN)3  +  K2S 
occurs,  the  constants  for  which  have  been  determined  by  Lucas  (Abstr., 
1904,  ii,  715).  The  equilibrium  is  further  complicated  by  the 
hydrolysis  of  the  cyanide  and  the  sulphide.  Taking  this  into  account, 
formulae  are  arrived  at  from  which  a  three-dimensional  diagram  is 
constructed,  the  co-ordinates  of  which  are  the  concentrations  of 
KCN,  KSH,  and  Ag  respectively.  Silver  sulphide  is  only  dissolved 
within  a  region  forming  a  limited  part  of  the  equilibrium  surface.  It 
is  found,  however,  that  in  very  dilute  solutions  (below  0*05iV-KCN) 
the  reaction  is  not  in  accordance  with  Lucas's  equation. 

In  practice,  the  quantity  of  silver  dissolved  is  increased  by  removal 
of  the  alkali  sulphide  produced,  by  means  of  lime  in  presence  of  air, 
or  by  addition  of  lead  acetate,  or,  better,  of  lead  oxide.       C.  H.  D. 

The  Ternary  System  Silver-Zinc-Lead.  The  Theory  of  the 
Parkes  Process.  Robert  Kremann  andF.  Hofmeir  (Monatsh.,  1911, 
32,  563 — 595). — As  silver  and  zinc  form  four  well  defined  compounds 
(Petrenko,  Abstr.,  1906,  ii,  284),  whilst  lead  does  not  form  compounds 
with  either  silver  or  zinc,  the  ternary  system  may  be  broken  up 
into  five  ternary  systems,  Pb-Zn-AggZn^ ;  Pb-AggZn^-AggZng  ; 
Pb-AggZug-AgZn ;  Pb-AgZn-AggZug,  and  Pb-AggZug-Ag.  Un 
the  triangular  diagram  these  systems  occupy  five  triangles   having 
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a  common  apex.  The  primary  crystallisation  of  lead  is  restricted  to 
a  very  small  area,  and  the  ternary  eutectic  contains  about  97  5%  of 
lead,  and  melts  at  305°. 

In  the  technical  extraction  of  silver  from  lead  by  the  Parkes  process, 
the  quantity  of  zinc  added  is  so  small  that  the  region  of  two  im- 
miscible liquid  phases  is  not  usually  entered.  The  crystals  which 
separate  on  cooling  are  then  solid  solutions  of  zinc  and  the  compound 
AggZn^.  A  small  proportion  of  the  binary  eutectic,  of  which  the 
other  constituent  is  lead,  also  separates.  Repetition  of  the  process 
brings  the  system  nearer  to  the  line  Pb-Zn,  the  silver  passing  alinost 
exclusively  into  the  crystalline  phase.  C.  H,  D. 

Bolognian  Stones.  III.  Ludwig  Vanino  and  Emilie  Zumbusch 
(/.  pr.  Chem.,  1911,  [ii],  84,  305—317.  Compare  Abstr.,  1909,  ii, 
731  ;  1910,  ii,  847). — In  the  earlier  papers  it  was  pointed  out  that  in 
Bolognian  stones  exhibiting  a  marked  phosphorescence,  only  a  portion 
of  the  barium,  strontium,  or  calcium  exists  in  combination  in  the 
form  of  sulphides.  The  object  of  the  present  communication  is  to 
ascertain  more  exactly  the  relationship  existing  between  the  luminosity 
of  the  stones  and  their  sulphur  content. 

In  good  calcium  stones  the  total  amount  of  sulphur  may  vary  between 
12%  and  33%,  but  with  a  slightly  greater  sulphur  content  the 
luminosity  is  considerably  impaired.  Stones  in  which  polysulphides 
could  not  be  detected  were  always  found  to  be  feebly  luminous.  That 
this  lack  of  phosphorescence  is  really  due  to  a  deficiency  of  poly- 
sulphides is  proved  by  the  fact  that  stones,  prepared  by  igniting 
calcium  sulphate  with  carbon,  and  therefore  free  from  polysulphides, 
are  non-luminous.  Moreover,  whilst  the  addition  of  fusible  silts  and 
traces  of  metals  to  these  non-luminous  calcium  monosulphide  stones 
produces  only  a  very  feeble  phosphorescence,  the  addition  of  a  small 
quantity  of  sulphur  results  in  the  formation  of  more  strongly 
luminescent  stones.  The  presence  of  polysulphides  thus  appears  to  be 
essential  for  the  production  of  good  stones,  but  the  amount  of  sulphur 
in  the  form  of  polysulphides  is  always  comparatively  small,  varying 
from  \%  to  21%. 

The  phosphorescence  also  depends  on  the  texture  of  the  stones. 
Those  consisting  of  monosulphides  are  always  obtained  in  the  form 
of  hard,  stony,  non-luminous  or,  at  most,  very  feebly  luminous  masses. 
Addition  of  calcium  oxide  to  these  monosulphide  stones  produces  a 
less  compact  mass,  and  at  the  same  time  a  marked  increase  in  their 
luminosity.  The  quality  of  the  lime  used  in  the  preparation  of  the 
stones  is  also  of  importance,  but  no  essential  difference  could  be 
detected  in  the  composition  of  feebly  luminous  stones  prepared  from 
unsuitable  specimens  of  lime,  and  stones  sliowing  an  intense  lumin- 
escence. Partial  replacement  of  calcium  oxide  by  strontium  carbonate 
or  oxide  in  the  preparation  of  the  stones  exercises  no  influence  on  their 
sulphur  content,  although  the  mixed  stones  thus  obtained  are  charac- 
terised by  an  intense  phosphorescence. 

The  effect  of  reducing  agents  has  also  been  investigated ;  whilst  the 
addition  of  4%  of  starch  is  advantageous,  larger  quantities  completely 
destroy  the  phosphorescence  ;  good  results  are  also  obtained  with  cane 
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sugar,  but  not  with  lamp  black.  With  respect  to  the  influence  of 
pressure,  it  is  found  that  the  previously-observed  diminution  in  the 
intensity  of  the  luminescence  is  accompanied  by  a  change  in  the  colour 
of  the  stones.  When  ground  in  the  dark,  all  stones  lose  their  original 
colour  and  acquire  a  more  or  less  greyish  tint.  A  further  change  of 
colour  is  observed  on  exposure  to  light,  the  stones  in  this  case  acquiring 
a  reddish  or  even  a  reddish-brown  tint.  This  secondary  coloration 
depends  on  the  metallic  content  and  percentage  of  sulphur ;  increase 
of  the  latter  pi^oduces  a  marked  increase  in  the  intensity  of  the  colour. 
Stones  acquiring  a  strong  secondary  colour  sometimes  exhibit  very 
feeble  luminosity,  so  that  there  appears  to  be  no  connexion  between 
the  two  phenomena. 

Admixture  of  the  phosphorescent  masses  with  photo-sensitisers,  or 
exposure  to  chlorine,  ammonia,  hydrogen  sulphide,  and  other  gases 
has  no  effect  on  their  luminosity. 

Further  attention  has  also  been  directed  to  the  influence  of  metallic 
salts  on  the  phosphorescence.  Addition  of  silver,  gold,  or  platinum 
salts,  arsenic  sulphides,  or  of  coloured  substances,  such  as  ultramarine 
or  Thenard's  blue,  has  either  little  or  a  deleterious  effect  on  the 
luminosity.  Partial  replacement  of  calcium  oxide  by  calcium  tungstate 
in  a  mixed  strontium-calcium  stone  produces  a  magnificent  sea-green 
luminescence. 

With  stones  of  high  metallic  content  and  simple  composition,  the 
time  of  exposure  necessary  to  excite  the  maximum  luminescence  is 
shorter,  and  the  rate  of  decay  more  rapid,  than  in  the  case  of  stones 
of  a  low  metallic  content  and  complex  composition.  F.  B. 

Transformation  of  Aragonite  into  Calcite.  P.  N. 
Laschtschenko  {J.  Russ.  Phys.  Ghem.  Soc,  1911,  43,  793 — 803). — 
The  results  of  previous  investigators  have  shown  that  between  the 
ordinary  temperature  and  one  not  lower  than  corresponds  with  a  red 
heat,  calcite  is  undoubtedly  a  more  stable  form  of  calcium  carbonate 
than  aragonite.  But  discord  exists  in  regard  to  the  magnitude  of  the 
heat-change  accompanying  the  transformation  of  the  latter  into  the 
former  modification  ;  thus,  Favre  and  Silbermann,  whose  results  are 
stated  by  Abegg  (Handbuch  der  anorg.  Chem.,  1905,  II,  2,  155)  to  be 
clearly  erroneous  and  are  not  mentioned  by  Tammann  [Krystallisiren 
und  Schmelzen,  1903,  113),  found  the  heat  of  transformation  of 
aragonite  to  calcite  to  be  -f-  2"36  Cals.  per  gram-mol.,  whilst  Le  Chatelier 
(Abstr.,  1893,  ii,  259)  obtained  the  value  -  0-300  Cal.  per  gram-mol. 
Widely  different  temperatures  have  also  been  given  by  various  authors 
as  that  at  which  the  above  transformation  occurs. 

The  author  has  investigated  this  change  by  determining  calorimetric- 
ally  the  amounts  of  heat  given  out  on  cooling  by  aragonite  and  calcite 
(marble  and  Iceland  spar)  heated  to  various  temperatures. 

In  the  case  of  aragonite,  the  curve  expressing  the  relation  between 
the  amount  of  heat  evolved  and  the  temperature  is  composed  of  three 
portions.  In  the  first  (up  to  about  400°)  the  curve  cannot,  by  the 
method  used,  be  distinguished  from  that  for  calcite.  At  445°,  how- 
ever, a  distinct   separation  occurs,   the   heat  of  cooling   of  aragonite 
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increasing  rapidly  until  the  temperature  reaches  465 — 470°.  The 
third  portion  of  the  curve  again  coincides  with  that  for  calcite, 
although  above  600°  there  appears  to  be  some  divergence. 

A  sudden  change  also  takes  place  in  the  specific  gravity  of  aragonite 
at  about  465 — 470°,  the  values  of  Dicyo  found  by  the  author  being  as 
follows:  16-5°,  2-9219;  400°,  2-9278;  410°,  2-9209;  445°,  2-9217; 
450°,  2-9218 ;  460°,  2-9231 ;  465°,  2-9215  ;  475°,  2-7691  ;  525°  2-7711  ; 
650°,  2-7800. 

These  results  show  that  the  turbidity  and  brittleness  of  aragonite 
crystals  observed  by  Boeke  (Abstr.,  1906,  ii,  753)  to  appear  at  445° 
are  not  connected  with  the  transformation  into  calcite. 

Taking  the  temperature  of  the  transformation  as  465 — 470°  the 
difference  between  the  heats  of  cooling  of  calcite  and  aragonite  gives 
the  value  about  +2-72  Cals.  per  gram-mol.  for  the  heat-effect  of  the 
change  ;  this  number  is  in  fair  agreement  with  that  given  by  Favre 
and  Silbermann  {loc.  cit.).  T.  H.  P. 


Electrical  Conductivity  and  Hardness  of  Magnesium- 
Cadmium  Alloys.  G.  G.  Urazoff  (J.  Buss.  Phys.  Chun.  Soc,  1911, 
43,  752 — 771). — The  electrical  conductivity  and  hardness  of  alloys  of 
magnesium  and  cadmivim  confirm  Grube's  view  (Abstr.,  1906,  ii,  355) 
that,  at  the  ordinary  temperature,  these  alloys  contain  two  series  of 
solid  solutions  :  (1)  of  the  compound  ^-CdMg  and  (2)  of  a-MgOd,  in 
their  components.  With  the  compound  a-CdMg  correspond  a 
maximum  of  conductivity  and  a  minimum  of  hardness  (compare 
Schemtschuschny,  Abstr.,  1906,  ii,  539 ;  Kurnakoff  and  Schem- 
tschuschny,  Abstr.,  1908,  ii,  932  ;  Smirnoff  and  Kurnakoff,  Abstr., 
1909,  ii,  402).  The  following  temperature-coefficients  of  resistance 
have  been  determined:  Mg,  0-00438;  Cd,  0-00425,  and  a-CdMg, 
0-00586. 

On  addition  of  cadmium  to  magnesium,  the  specific  conductivity 
diminishes  rapidly  until  20  atom.  %  Cd  is  present;  this  part  of  the 
curve  corresponds  with  the  formation  of  solid  solutions  of  /8-CdMg 
with  magnesium.  At  the  20%  Cd  point,  the  conductivity  suddenly 
rises,  the  curve  subsequently  falling,  rising  to  a  maximum  for  the 
composition  corresponding  with  the  compound  CdMg,  then  falling 
again,  and  rising  until  the  atom.  %  of  cadmium  reaches  82*5  ;  this  part 
of  the  curve  corresponds  with  solid  solutions  of  a-MgCd  in  its 
components.  At  82-5%  Cd,  the  curve  exhibits  a  sudden  fall,  and  then 
rises  rapidly  to  the  pure  cadmium  point ;  this  branch  corresponds  with 
solid  solutions  of  j8-0dMg  with  cadmium. 

As  the  temperature  is  raised,  the  region  in  which  solid  solutions 
of  a-CdMg  exist  continually  decreases,  until  at  255°  it  vanishes 
altogether.  At  this  and  higher  temperatures,  an  uninterrupted  series 
of  solid  solutions  of  ^-CdMg  is  formed,  and  the  conductivity  curve 
consists  of  two  continuous  branches  meeting  in  a  maximum  at  the 
CdMy  point. 

The  micro-structures  of  alloys  of  various  compositions  confirm  these 
results.  T.  H.  P. 
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Definite  Compounds  with  Variable  Composition  of  the 
SoUd  Phase.  I.  Electrical  Conductivity  and  Hardness  of 
the  System  Magnesium-Silver.  Wladimir  I.  Smtrnoff  and 
NicoLAi  S.  KuRNAKOFF  (/.  Kuss.  Phys.  Chem.  Soc,  1911,  43, 
725—752;  Zeitsch.  anorg.  Chem.,  1911,  72,  31— 54).— In  the  first 
pait  of  this  paper  the  authors  discuss  the  forms  of  the  conductivity 
and  hardness  curves  of  compounds  with  varying  composition  of  the 
solid  phase  and  melting  (1)  without  and  (2)  with  decomposition. 

The  general  form  of  the  conductivity  curve  resembles  that  of  the 
freezing  point  curve  (compare  Schemtschuschny,  Abstr.,  1906,  ii,  539), 
the  maximum  corresponding  with  the  composition  MgAg  being  clearly 
marked.  The  results  show  that  all  the  substances  formed  in  the  system 
magnesium-silver  show  varying  composition  of  the  solid  phase.  The 
temperature-coefficients  of  the  conductivity  are  important  and 
characteristic  magnitudes,  and  for  the  compounds  MgAg  and  MggAg 
they  approximate  to  the  corresponding  values  for  the  component 
metals. 

The  third  part  of  the  paper,  dealing  with  the  hardness  of  these 
alloys,  has  been  already  published  (Abstr.,  1909,  ii,  402). 

T.  H.  P. 

Differences  of  Potential  between  Cadmium  and  Alcoholic 
Solutions  of  Some  of  its  Salts.  Frederick  H.  Getman  {Amer. 
Chem.  J.,  1911,  46,  117—130.  Compare  Jones,  Abstr.,  1894,  ii,  374; 
Kahlenberg,  Absti\,  1899,  ii,  624  ;  1901,  ii,  81,  and  Jones  and  Smith, 
Abstr.,  1900,  ii,  467). — The  author  has  measured  the  potential  at  20° 
of  the  cadmium  electrode  against  solutions  of  cadmium  iodide  and 
cadmium  chloride  in  methyl  alcohol,  ethyl  alcohol,  and  water  respect- 
ively, the  normal  calomel  electrode  being  used  as  the  standard.  In 
alcoholic  solution  the  potential  becomes  more  strongly  negative  (with 
reference  to  the  solution)  as  the  concentration  of  the  solution  increases, 
whereas  in  aqueous  solution  the  opposite  is  the  case.  When  cadmium 
is  immersed  in  solutions  of  cadmium  iodide  in  ethyl  alcohol  of  concen- 
trations less  than  0'06  molar,  there  is  a  reversal  of  the  polarity  of  the 
system,  and  the  current  flows  outside  of  the  cell  from  cadmium  to 
mercury  instead  of  from  mercury  to  cadmium,  as  in  methyl 
alcohol  and  aqueous  solutions.  The  behaviour  of  the  electrode  in 
alcoholic  solutions  is  contrary  to  what  one  would  expect  from  Nernst's 
theory  of  the  voltaic  cell,  unless  the  improbable  assumption  is  made 
that  the  degree  of  ionisation  increases  with  dilution  more  rapidly  than 
the  dilution  increases,  so  that  at  present  the  theory  cannot  be  extended 
to  non -aqueous  solutions. 

The  solution  pressure  of  cadmium  is  calculated  to  be  5'64  x  10^, 
1'68  X  10*^,  and  1-64  x  10*'  atmos.  respectively  from  measurements  on 
O'Ol,  0"05,  and  O'l  molar  aqueous  solutions  of  cadmium  iodide,  and 
3-45  X  10''  and  1"07  x  10'^'  atmos.  from  measurements  on  0"01  and  0-05 
molar  aqueous  solutions  of  cadmium  chloride.  There  are  no  data  on 
which  a  calculation  of  the  solution  pressure  of  cadmium  in  the  alcohols 
can  be  based. 

Boiling-point  measurements  showed  that  cadmium  iodide  is  partly 
polymerised  in  both  methyl-  and  ethyl-alcoholic  solution.      T.  S.  P. 
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Persulphates  of  Bivalent  Metals.  Guiseppe  A.  Barbieri  and 
F.  Calzolari  {Zeitsch.  anorg.  Chem.,  1911,  71,  347 — 355). — ^The  only 
persulphates  of  bivalent  metals  hitherto  prepared  are  those  of  barium 
and  lead  (Marshall,  Trans.,  1891,  59,  771).  These  salts  are  in  general 
very  unstable.  It  is  now  found  that  the  persulphates  form  crystal- 
line compounds  with  ammonia,  pyridine,  and  hexamethylenetetramine. 
The  last  of  these  compounds  furnishes  the  only  means  of  preparing 
manganous  and  cobaltous  persulphates  (compare  this  vol.,  i,  268). 
The  hexamethylenetetramine  compounds  contain  water,  and  their 
properties  indicate  that  the  central  atom  is  not  in  contact  with  mole- 
cules of  the  base,  but  is  surrounded  by  water  molecules. 

The  ammonia  compounds  may  be  prepared  by  adding  a  concentrated 
solution  of  ammonium  persulphate  (2  mols.)  to  a  concentrated, 
strongly  ammoniacal  solution  of  the  metallic  sulphate  (1  mol.).  The 
crystalline  products  are  washed  with  ammonia  and  dried  with  filter 
paper.  They  lose  ammonia  readily,  and  explode  on  heating  or 
percussion.  The  following  ammine  persulphates  have  been  prepared  : 
zinc,  ZnSgOg.iNHgj  cadmium,  CdS20g,6NH3;  nickel,  NiSgOg.GNHg, 
and  copper,  CuSgOgjiNHg. 

The  following  pyridine  persulphates  have  been  prepared :  zinc, 
ZnS208,4C5NH5 ;  cadmium,  Gd^^O^,iG^'N}Ir, ;  nickel,  NiSgOg.^OsNH^, 
light  blue,  and  copper,  CuS208,4C5NH5,  bluish- violet. 

The  hexamethylenetetrammine  persulphates  are  precipitated, 
separated  as  rapidly  as  possible  from  the  mother  liquor,  and  washed 
with  alcohol.  The  magnesium,  manganese,  cobalt,  and  nickel  salts  all  have 
the  composition  MS208,8H20,2CqHj2N4.  The  manganese  and  cobalt 
salts  are  shown  to  be  isomorphous.  The  cobalt  and  nickel  salts  resemble 
in  colour  the  ordinary  hydrated  salts  of  those  metals.  C.  H.  D. 

The  Nature  of  the  Transformation  of  Lead-Tin  Alloys  in 
the  Solid  State.  Domenico  Mazzotto  [Intei-nat.  Zeitsch.  Metallo- 
graphie,  1911,  1,  289 — 352). — The  transformation  occurring  in  solid 
lead-tin  alloys  at  about  150°  has  been  attributed  by  Degens  (Abstr., 
1909,  ii,  888)  to  the  formation  of  a  compound  of  the  two  metals,  and 
by  Rosenhain  and  Tucker  (Abstr.,  1908,  ii,  1038)  to  an  allobropic 
change  in  the  solid  solution  of  tin  in  lead.  Cooling  curves  of  the 
alloys  have  now  been  taken  after  annealing  for  different  periods  below, 
at,  or  slightly  above  the  eutectic  temperature.  Mercury  is  used  as  a 
standard  of  comparison.  The  conclusion  is  drawn  from  the  curves 
that  it  is  unnecessary  to  assume  either  combination  or  allotropic 
change,  the  heat  developed  during  cooling  being  merely  due  to  the 
separation  of  tin  from  solid  solution  with  falling  temperature. 
Annealing  increases  the  saturation  of  the  solid  solution.  The  trans- 
formation occurs  at  150°  in  alloys  containing  18%  Sn  or  more,  but 
below  that  temperature  at  lower  concentrations. 

Similar  transformations  are  observed  in  alloys  of  tin  with  bismuth, 
thallium,  and  cadmium,  in  all  of  which  solid  solutions  are  formed. 

C.  H.  D. 

Action  of  Seltzer  Water  on  Lead,  Tin,  and  Antimony. 
Causes  of  Poisoning  by  Chemical  Alteration.  A.  Barill^ 
{GomiJl.  rend.,  1911,   153,  351 — 353). — Alloys   of  lead  or  antimony 
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with  tin  are  more  soluble  in  seltzer  water  than  either  metal  separately, 
even  when  an  alloy  contains  only  0-5%  of  lead.  A  litre  of  Seltzer 
water  gave  0'0905  gram  of  lead  sulphate  and  00381  gram  of  stannic 
acid  when  allowed  to  act  for  six  months  on  the  head  of  a  syphon 
containing  19-47%  of  lead.  An  alloy  containing  10%  of  antimony 
gave  0'153  gram  of  antimonious  oxide  after  two  months.  The  use  of 
porcelain  or  silicious  linings  for  syphon  heads  is  recommended. 

W.  0.  W. 

Crystallographic  (Isomorphous)  Relations  of  Indium  and 
Thallium.  R.  C.  Wallace  {Zeitsch.  Kryst.  Min.,  1911,  49, 
417 — 454). — Detailed  crystallographic  determinations  were  made  for 
several  salts  in  the  following  isomorphous  series  : 

1.  The  ditetragonal-bipyramidal  series,  R3MXg,2H20  : 

K3TlClg,2H,0.        (NH,)3TlClfi,2H20.         K3lnCle„2H20. 
Rb3TiBrg,2H20.      K3lnBre,2H20. 

2.  The  rhombic-bipyramidal  serie.«,  RgMX^jIT^O  : 

Rb2TlCl5,H20.        Cs2TlCi5,H20.  (NH4)2lnCl5,H20. 

Rb2lnCl5,H20.       Cs2lnCl5,H20.  (NHJgloBrj.HgO. 

RbglnBr^jHaO.       CsglnBr^.HgO. 

Isomorphous  with  these  are  K2FeCl5,H20  and  (NH4)2FeCl5,H20. 

3.  The  cubic  series,  RMX^jxHgO  : 

KT]Br4,2H20.        (NH4)TlBr4,2H20.         RbTlBr4,H20. 
CsTJBr^. 

4.  The  ditetragonal-bipyramidal  salt,  K3Tl2Br9,3H20. 

The  effect  of  the  various  replacements  on  the  crystallographic 
constants  is  discussed.  The  alkalis  stand  in  the  order  K,  (NH^), 
Rb,  Cs,  there  being  very  little  interval  between  (NH^)  and  Rb. 
With  Fe,  In,  Tl,  the  intervals  are  approximately  proportional  to  the 
differences  in  the  atomic  weights.  L.  J.  S. 

Decomposition  of  the  Cerium  Earth  Double  Sulphates  with 
the  Alkali  Sulphates  by  Fusion  with  Charcoal.  Philip  E. 
Bkowning  and  Philip  L.  Blumentual  {Amer.  J.  Sci.,  1911,  [iv], 
32,  164 — 166). — One  part  of  the  double  sulphate  is  heated  with  four 
parts  of  charcoal  in  a  covered  porcelain  crucible  over  a  Bunsen  flame 
J  or  about  an  hour.  The  mass  then  dissolves  readily  in  dilute  hydro- 
chloric acid  with  evolution  of  hydrogen  sulphide.  From  the  filtrate 
the  cerium  may  be  recovered  by  precipitation  with  oxalic  acid  and 
then  ignited  to  oxide.  L-  de  K. 

Sulphides  of  the  Rare  Earths.  II.  Lanthanum  and 
Praseodymium  Sulphides.  Wilhelm  Biltz  {Zeitsch.  anorg.  Chem., 
1911,  71,  427—438.  Compare  Abstr.,  1908,  ii,  1037).— Like  cerium, 
lanthanum  and  praseodymium  yield  normally  only  trisulphides 
(Muthmann  and  Stutzel,  Abstr.,  1900,  ii,  142),  but  higher  poly- 
sulphides  are  obtainable. 


INORGANIC   CHEMISTRY.  ii.    891 

Lanthanum  disulphide,  LaSg,  prepated  by  heating  lanthanum 
sulphate  in  hydrogen  sulphide  at  580 — 600°,  behaves  as  a  polysulphide, 
and  decomposes  when  more  strongly  heated  at  about  650°.  A 
comparison  of  the  heat  of  solution  of  the  two  sulphides  in  hydrochloric 
acid  gives  the  result  4LaS.2  =  2La2S3  +  S2(gas)  -  43*4  cal.  This  gives  a 
theoretical  dissociation  temperature  of  670°,  about  100°  lower  than  that 
of  cerium  disulphide. 

The  action  of  hydrogen  sulphide  on  anhydrous  praseodymium 
sulphate  only  results  in  the  formation  of  praseodymium  oxysulphide, 
PrgSOg.  Sulphides  free  from  oxygen  are  only  obtained  in  the 
presence  of  some  cerium.  In  the  same  way,  cerium  is  known  to  assist 
the  formation  of  praseodymium  peroxide.  Praseodymium  disulphide, 
PrSg,  dissociates  at  a  temperature  near  that  of  the  lanthanum 
compound.  C.  H.  D. 

Thulium.  I.  Charles  James  (/.  Amer.  Chem.  Soc,  1911,  33, 
1332—1344.  Compare  Abstr.,  1910,  ii,  412).— The  best  sources  for 
thulium  were  found  to  be  ytterspar,  euxenite,  and  a  columbate,  re- 
sembling sipylite,  from  an  island  in  the  north  of  Norway,  and  havit)g 
the  following  composition  : 

CbjOsCtrace  TagOs).     SiOj.     WOg.SuOj.      Z1O.2.     Cu  grouij.     UjOg.     FejOs.AloOs- 
42-42  4-27  0-37  0-41  1-38  1-40  1-55 

Yttrium  earths.     Cerium  earths.     ThOo.     CaO.     MgO.     Loss  ou  ignition. 
39-91  3-57  1-10       1-25      0-07  2-00 

The  preliminary  treatment  in  the  various  cases  was  as  follows  : 
Euxenite. — The  finely  povvdei'ed  material  was  evaporated  to  dryness  with 
excess  of  sulphuric  acid.  The  residue  was  powdered,  well  agitated 
•^vith  water,  and  the  metallic  acids  allowed  to  settle,  after  which  the 
rare  earths  were  precipitated  as  oxalates  from  the  supernatant  fluid. 
Fergusonite  and  Samarskite. — These  were  treated  similarly  to  euxenite, 
except  that  potassium  sulphate  was  added  to  the  sulphuric  acid  so  as 
to  increase  the  temperature.  In  some  cases  the  hydrofluoric  acid 
method  of  treatment  was  adopted.  Columhates. — The  mineral  was 
first  ignited,  then  powdered,  and  fused  with  sodium  hydroxide.  The 
cold  fusion  was  made  into  a  mud  with  water  and  then  heated  on  the 
water-bath  with  hydrochloric  acid.  The  columbic  acid,  etc.,  was 
filtered  off,  and  the  rare  earths  precipitated  as  oxalates.  Yttrotitanite 
was  attacked  with  hydrochloric  acid,  filtered,  and  the  rare  earths 
obtained  as  oxalates.  Ytterspar  (impure  Norwegian  xenotime)  was 
treated  in  much  the  same  way  as  the  columbates,  while  gadolinite  was 
decomposed  by  heating  with  hydrochloric  acid,  the  rare  earths  being 
obtained  in  the  usual  way. 

The  ytterspar  earths  were  converted  into  the  bromates  by  igniting 

^he  oxalates,  dissolving  in  hydrochloric  acid,  filtering,  and  reprecipitat- 

3g  as  oxalates,  which   were  then  converted   into  the  sulphates.     The 

Anhydrous  sulphates  were   dissolved  in  water,  and  the  solution  heated 

on  a  water-bath  with  barium   bromate.     After  collecting  the  barium 

sulphate,  the  bromates  were  fractionally  crystallised. 

The  earths  from  euxenite,  gadolinite,  etc.,  were  first  subjected  to  the 
sodium  sulphate  treatment,  since  they  contained  members  of  the  cerium 
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group.  After  separating  the  insoluble  double  sulphates,  the  solution 
was  precipitated  with  oxalic  acid,  the  oxides  obtained,  and  converted 
into  the  bromates  in  a  manner  similar  to  that  described  for  the 
ytterspar  earths. 

Thulium  was  then  concentrated  by  fractional  crystallisation  of  the 
bromates  (compare  Abstr.,  1908,  ii,  190,  498),  collecting  in 
the  fractions  between  erbium  and  ytterbium,  and  being  more  soluble 
than  erbium.  The  fractions  in  which  the  thulium  bands  were  intense 
were  finally  submitted  to  a  long  series  of  recrystallisations,  as  they 
consisted  mainly  of  ytterbium  and  lutecium,  with  some  erbium  and 
traces  of  scandium.  The  thulium  was  gradually  concentrated  in  the 
fractions  next  to  the  least  soluble  erbium,  and  when  free  from  erbium 
the  solutions  possessed  a  bluish-green  colour.  The  presence  of  a  little 
erbium  turns  the  colour  yellowish-green,  a  little  more  renders  it 
colourless,  and  further  addition  changes  it  to  pink.  The  various  colours 
so  obtained  were  made  use  of  in  collecting  the  fractions.  It  was 
found  that  the  thulium  fractions  did  not  change  in  colour,  always 
retaining  a  greenish  tint  when  in  solution. 

Other  methods  of  fractionation  were  tried,  but  none  could  be 
compared  with  the  bromate  method. 

Spectroscopic  examination  (by  Sir  William  Crookes)  of  the  purest 
thulium  fraction  obtained  showed  it  to  contain  a  trace  of  ytterbium 
and  a  very  faint  trace  of  calcium. 

The  results  show  that  the  element  giving  the  characteristic  absorp- 
tion bands  of  thulium  cannot  be  separated  into  simpler  substances. 
After  15,000  operations  the  absorption  spectrum  underwent  no 
change. 

The  following  compounds  are  described  :  Thulium  oxide,  TmgOg, 
prepared  by  igniting  the  oxalate,  forms  a  dense  white  powder  with 
a  faint  green  tint.  It  gives  a  carmiue  glow  when  carefully  made  to 
incandesce.  Thulium  hydroxide  is  best  precipitated  by  means  of 
ammonium  hydroxide.  Thulium  hromate,  Tm2(Br03)g,18H20,  was 
obtained  as  pale  bluish-green,  hexagonal  prisms  from  thulium  sulphate 
and  barium  bromate.  Thulium  chloride,  Tm2Clg,14H20,  was  prepared 
from  the  oxide  and  hydrochloric  acid.  It  form^  crystals  with  a  green 
tint.  The  sulphate,  Tm2(S04)3,8H20,  was  obtained  from  the  chloride 
and  sulphuric  acid  by  precipitating  the  solution  with  alcohol.  It  loses 
SHgO  at  a  temperature  near  to  redness.     The  oxcdate, 

Tni2(CA)3.6H20, 
possesses  a  greenish  tinge.     It  forms  double  salts  with  potassium  and 
ammonium  oxalates.      Thulium    acetylacetonate,   Tm2(C5H70o)(5,2H20, 
was   obtained    by    dissolving    the  hydroxide  in  a  warm  mixture   of 
absolute  alcohol  and  acetylacetone,  and  t\iQ plienoxy acetate, 

Tm2(C02-CH2-OPh)e,6H20, 
from  the  hydroxide  and  phenoxyacetic  acid.     Thulium  nitrate, 

_  Tm2(N03)g,8H20, 
was  obtained  from  the  oxide  and  nitric  acid.  T.  S.  P. 

New  Rare  Earth  Compounds.  L.  A.  Pratt  and  Charles  James 
(J.  Amer.  Ghem.  Soc,  1911,  33,  1330— 1332).— The  following  com- 
pounds were  prepared  by  solution  of  yttrium  oxide  in  the  correspond- 
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iug  acid  and   evaporation  of  the  solution  to  dryness.     The   residue 
was  then  dissolved  in  alcohol  and  the  salt  precipitated  with  ether. 

Yttrium  methylsulphonate,  (MeS02*0)3Y,4H20.  Yttrium  methane- 
disulphonate,  [CH„(S02*0)2]3Y2,2|H20.  Yttrium  methanetrisulphonate, 
[CH(S02-0)3]r,31H20.  Yttrium  ethanesulphonate,  {^X,'^0^'0).j: ,iB.f>. 
Yttrium  cam,phorsulphonate,  (CjoHj50*S02*0)jY,7H20.  Yttrium  methoxy- 
sulphonate  [?]  could  not  be  obtained  crystalline.  The  above  salts  are  all 
very  soluble. 

Yttrium  salicylate,  (OH'CgH4*C02)3Y,3|^H20,  and  yttrium  phthalate, 
\C^^{CO^^^^,^V\^0,  were  obtained  by  first  preparing  yttrium 
forriiate  and  then  adding  the  required  amount  of  the  respective  acids. 
These  salts  are  both  practically  insoluble.  Yttrium  phenylacetate, 
(CH2Ph-C02)3Y,3H20,  and  yttrium  glycollate,  [CH2(OH)-C02]3Y,2H20, 
were  obtitined  as  insoluble  salts  from  the  respective  acids  and  yttrium 
hydroxide,  whilst  yttrium  phenoxy acetate,  (Ph'0*CH2*C02)3Y,3|H20, 
was  prepared  by  precipitating  a  solution  of  yttrium  chloride  with 
phenoxyacetic  acid,  it  being  only  slightly  soluble  in  cold  water. 

The  phenoxyacetates  of  samarium,  neodymium,  praseodymium, 
lanthanum,  and  cerium  were  prepared  in  the  same  manner  as  the 
yttrium  salt,  but  they  are  much  less  soluble  than  the  latter.  They 
have  the  compositions  SmXg.S^HgO,  NdX3,2|H20,  PrX3,llH20, 
rLaX3,2^H20,  and  CeXg,  where  X  =  Ph-0-CH2-C02. 

Thorium  is  almost  quantitatively  precipitated  from  neutral  solu- 
ftions  by  the  addition  of  excess  of  phenoxyacetic  acid,  a  reaction 
[which  may  be  used  for  the  separation  of  this  element  from  the 
other  rare  earths,  which  are  not  thus  precipitated.  T.  S.  P. 

Europium.  Charles  James  and  J.  E.  Robinson  (/.  Amer.  Chem. 
Soc,  1911,  33,  1363 — 1365). — The  materials  worked  up  by  the  authors 
comprised  :  oxides  from  insoluble  double  sodium  sulphates  obtained 
from  about  200  kilos,  of  yttrium  minerals ;  all  the  samarium  and 
gadolinium  oxides  derived  from  about  200  kilos,  of  Brazilian 
monazite  J  and  about  110  kilos,  of  oxides  obtained  from  the  more 
soluble  double  potassium  sulphates  coming  from  very  large  amounts  of 
Carolina  monazite. 

These  crude  oxides  were  converted  into  the  double  magnesium 
nitrates  (compare  Demar9ay,  Abstr.,  1901,  ii,  511),  which  were  re- 
crystallised  several  times.  When  the  mother  liquors  began  to  crys- 
tallise indefinitely,  they  were  diluted  and  precipitated  with  oxalic 
acid.  The  oxalates  so  obtained  were  converted  into  oxides,  and  found 
to  contain  small  quantities  of  lanthanum,  cerium,  and  praseodymium, 
much  neodymium  and  fair  amounts  of  samarium,  gadolinium,  and 
yttrium  earths.  This  material  was  again  converted  into  the  double 
magnesium  nitrate,  and  recrystallised  from  30%  nitric  acid.  The 
neodymium,  lanthanum,  cerium,  and  praseodymium  collected  rapidly 
in  the  least  soluble  portion;  the  intermediate  fractions  consisted  chiefly 
of  the  pale  yellow  samarium  compound,  while  the  most  soluble  portions 
were  rich  in  gadolinium,  and  were  coloured  very  pale  pink  by  the 
erbium  metals.  When  crystals  of  the  simple  nitrates  of  the  yttrium 
elements  made  their  appearance,  fractionation  was  preceded  with 
according  to  the   bismuth  magnesium   nitrate   method  (Urbain  and 
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Lacombe,  Abstr.,  1904,  ii,  340).  By  this  means  all  samarium  and 
europium  were  rapidly  eliminated  from  the  most  soluble  fractions. 
With  regard  to  the  yttrium  earths,  it  was  found  that  erbium  and 
yttrium  separated  first,  holmium  next,  and  lastly  dysprosium  and 
terbium. 

As  soon  as  the  fractions  containing  lanthanum,  cerium,  praseodymium, 
and  neodymium  had  been  freed  from  samarium,  it  was  considered  that 
all  the  europium  had  passed  further  along  the  series. 

As  the  work  proceeded,  the  europium  band  was  seen  to  become 
stronger  in  the  fractions  between  samarium  and  gadolinium,  and  when 
nearly  all  the  samarium  had  been  separated,  bismuth  was  removed 
from  the  fractions  containing  europium  by  means  of  hydrogen 
sulphide,  the  fra;,tions  having  been  previously  mixed  according  to 
their  absorption  spectra.  The  europium  was  then  precipitated  as 
oxalate,  about  100  grams  of  this  salt  being  obtained  after  two  years' 
work.  Some  samarium  was  still  present  in  the  fractions  nearest  to 
that  element,  so  the  whole  material  was  again  fractionated  with 
bismuth  magnesium  nitrate;  when  free  from  samarium,  it  was  again 
converted  into  europium  oxalate,  which  is  to  be  further  investigated. 

About  5  kilos,  of  pure  samarium  oxalate  and  4  kilos,  of  nearly  pure 
gadolinium  oxalate  were  also  obtained.  T.  S.  P. 

The  Action  of  Hydrogen  Fluoride  on  Certain  Oxides. 
Walter  K.  van  Haagen  and  Edgar  F.  Smith  {J.  Amer.  Chem.  Soc, 
1911,  33,  1504 — 1506). — The  material  to  be  tested  was  contained  in  a 
platinum  boat  placed  in  a  platinum  combustion  tube,  and  hydrogen 
fluoride  was  then  passed  over  it. 

At  a  white  heat  aluminium  oxide  was  quantitatively  converted  into 
the  fluoride.  Yttrium  oxide  at  a  red  heat  gave  non-volatile  fluoride  or 
oxyfluoride.  Lanthanum  oxide  was  quantitatively  converted  into  the 
non- volatile  fluoride.  Finely  divided  quartz  was  completely  volatilised 
without  the  action  of  heat,  whilst  with  titanium  oxide  a  red  heat  was 
necessary. 

Zirconium  oxide  and  zircon  mineral  were  completely  converted 
into  volatile  fluoride  at  a  red  heat,  as  were  also  columbium  and 
tantalum  pentoxides.  Tantalum  fluoride  is  less  volatile  than  columbium 
fluoride. 

Oerium  dioxide  was  changed  quantitatively  into  non-volatile  fluoride ; 
tin  stone  gave  a  small  quantity  of  a  fluoride  or  oxyfluoride  which  was 
only  volatile  at  a  white  heat,  and  thorium  dioxide  underwent  a  slight 
alteration  only,  without  any  volatilisation. 

Columbium  and  tantalum  were  expelled  from  powdered  columbite, 
and  the  metallic  acids  were  completely  volatilised  from  fergusonite. 
Potassium  dichromate  lost  nearly  all  its  chromic  acid,  whilst  sodium 
tungstate  was  attacked  with  difficulty,  and  the  tungstic  acid  not  com- 
pletely expelled.  Phosphoric  acid  was  expelled  quantitatively  from 
sodium  pyrophosphate.  T.  S.  P. 

Metallographic  Notes.  Henri  Le  Chatelier  {Rev.  de  MkaUurgie, 
1911,  8,  367 — 376). — Several  specimens  of  alloys  prepared  by  Moispan 
in  the  electric  furnace  have  been  examined  microscopically.   Aluminium 
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carbide  crystallises  from  aluminium  in  large  plates,  which  disintegrate 
in  air.  C.  H.  D. 

Constitution  of  the  Alloys  of  Aluminium  and  Zinc.  Walter 
KosENHAiN  and  Sydney  L.  Archbutt  {Phil.  Trans.,  1911,  A,  211, 
315—343;  Proc.  Roy.  Soc,  1911,  A,  85,  389—392.  Compare 
Shepherd,  Abstr.,  1905,  ii,  588). — Thermal  and  microscopic  methods 
were  employed  in  the  investigation  of  the  alloys.  In  the  thermal 
experiments,  cooling  and  heating  curves  were  taken,  large  masses 
of  alloy  (300  grams)  and  slow  rates  of  cooling  being  used.  Further 
cooling  curves  were  obtained  with  specimens  of  certain  alloys  which 
had  been  exposed  to  prolonged  heating  to  allow  of  the  completion 
of  slow  chemical  changes.  In  the  microscopic  portion  of  the  work 
specimens  were  examined  which  had  been  (a)  slowly  cooled  from 
fusion,  (6)  annealed  at  certain  definite  temperatures  and  slowly  cooled, 
and  (c)  annealed  at  certain  temperatures  and  then  quenched. 

From  the  results  obtained,  an  equilibrium  diagram  has  been 
constructed  which  differs  materially  from  that  given  by  Shepherd. 
The  liquidua  and  .solidus  curves  are  interpreted  by  reference  to  this 
diagram.  Evidence  has  been  obtained  of  the  existence  of  a  definite 
compound  AlgZog,  the  micro-structure  of  which  exhibits  characteristic 
dendritic  crystals  which  possess  a  marked  habit  of  assuming  six-rayed 
forms.  H.  M.  D. 

Solubility  of  Hydrogen  in  Copper,  Iron,  and  Nickel.  Adolf 
SiEVERTS  {Zeitsch.  physikal.  Gheni.,  1911,  77,  591 — 613). — The 
solubility  of  hydrogen  in  copper,  iron,  and  nickel  has  been  determined 
for  presKui'es  up  to  1^  atmospheres  and  at  intervals  of  temperature 
from  400°  to  1600°.  The  solubility  is  independent  of  the  extent  of 
surface  of  the  metal,  so  that  the  phenomenon  is  one  of  true  solution 
and  not  of  adsorption.  At  constant  temperature  the  solubility  in  the 
solid  and  fused  metals  is  proportional  to  the  square  root  of  the 
pressure,  but  below  100  mm.  pressui-e  the  amount  of  hydrogen  taken 
up  diminishes  rather  more  rapidly  with  the  pressure  than  the  above 
rule  would  indicate.  At  constant  pressure  the  solubility  increases 
with  the  temperature,  and  there  is  a  sudden  increase  in  solubility  when 
fthe  metal  melts.  The  temperature-coefficient  of  the  solubility  is 
greater  in  fused  than  in  solid  copper.  The  change  of  a-  to  fi-uon  is 
not  recognisable  on  the  solubility  curve,  but  there  is  a  rapid  increase 
in  solubility  between  850°  and  900°,  connected  with  the  transition 
from  /S- to  y-iron.  All  three  metals  give  up  hydrogen  accompanied  by 
"spitting"  when  they  solidify  in  an  atmosphere  of  the  gas.  At  the 
respective  melting  points  copper  gives  up  2  volumes,  iron  7  volumes, 
»nd  nickel  1 2  volumes  of  the  gas. 

At  930°,  100  grams  of  solid  copper  dissolve  0-108  mg.  ;  at  1420°  the 

fused  metal  takes  up  r097  mg.  of  hydrogen.     At  930°,  100  grams  of 

solid  iron   dissolve  0-431   mg. ;  at  1550°  the  fused  metal  takes    up 

25  mg.  of  hydrogen.     At  923°,  100  grams  of    solid  nickel  dissolve 

I  0*86  mg.  of  hydrogen.     In  each  case  the  gas  was  corrected  to  760  mm. 

I  pressure.  G.  S.^ 
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Passivity  of  Metals.  Ernst  Gbave  (Zeitsck.  physikal.  Chem., 
1911,77,  513 — 576). — There  are  serious  objections  to  the  oxide  theory 
of  passivity  and  to  the  suggestion  that  the  passive  and  active  metals 
have  different  valency.  The  only  theory  of  passivity  in  accordance 
with  the  facts  is  that  of  Le  Blanc  (Boltzmann  Festschrift,  1904,  183), 
who  has  pointed  out  that  the  solution  pressure  of  iron  in  the  passive 
state  is  much  smaller  than  that  in  the  active  state.  On  this  basis 
there  are  two  possibilities :  either  pure  iron  is  the  active  form  and  a 
negative  catalyst  is  produced  which  renders  it  passive,  or  pure  iron  is 
the  passive  form  and  is  rendered  active  by  some  positive  catalyst 
which  greatly  increases  its  solution  pressure.  The  author's  results 
(described  below)  lend  support  to  the  latter  view,  the  positive 
catalyst  being  H*  ions. 

The  ordinary  impurities  in  iron  and  nickel  have  no  effect  on  the 
passivity.  Neither  hydrogen  peroxide  nor  ozone  renders  iron  or  nickel 
passive,  although  they  render  them  less  readily  attacked,  and  the 
passive  condition  is  retained  longer  in  the  presence  of  hydrogen 
peroxide.  Further,  the  nature  of  the  change  from  the  passive  to  the 
active  state  is  different  from  the  fall  of  potential  after  polarisation  by 
oxygen. 

The  main  evidence  in  favour  of  the  view  that  the  activity  of  these 
metals  is  due  to  the  presence  of  H"  ions  is  as  follows.  Iron  and 
nickel  become  active  when  heated  in  hydrogen,  but  become  passive 
when  heated  strongly  in  air,  nitrogen  or  a  vacuum.  Molecular 
hydrogen,  after  being  in  contact  with  iron  and  nickel,  does  not  alter 
the  potential,  but  ionised  hydrogen  renders  the  metals  active  and 
ionised  nitrogen  renders  them  passive.  Hydrogen  ions  are  given 
off  when  a  metal  changes  from  the  active  to  the  passive  state. 
When  iron  is  saturated  with  H*  ions,  the  charge  given  off 
on  heating  is  greatly  increased.  When  iron  is  rendered  active  at  one 
point  by  bringing  it  in  contact  with  H*  ions,  other  parts  of  the  metal 
are  rendered  active  by  diffusion.  G.  S. 

A  New  Method  for  Determining  the  Extent  of  Rusting. 
Hugo  Jacob  and  R.  Kaesbohrek  {Chem.  Zeit.,  1911,  35,  877 — 878). — 
The  rusted  article,  which  has  been  carefully  weighed  before  rusting 
was  allowed  to  take  place,  is  made  the  cathode  to  an  anode  of  platinum 
or  carbon,  preferably  the  former,  in  a  suitable  electrolyte.  On  the 
passage  of  a  weak  current,  the  gas  which  forms  on  the  cathode  detaches 
the  rust  from  the  surface,  or  else  makes  it  so  loose  that  it  is  easily 
brushed  off.  The  article  in  question  is  thus  very  readily  cleansed 
from  all  particles  of  rust,  and  after  drying  may  be  weighed  to 
determine  the  extent  of  rusting.  The  best  electrolyte  is  a  0"25 — 1% 
solution  of  sodium  sulphate,  and  the  current  is  so  regulated  that 
there  is  a  vigorous  evolution  of  gas  from  the  electrodes.  The  time 
necessary  for  the  cleansing  process  varies  considerably,  but  the  results 
obtained  with  this  method  are  much  more  accurate  than  those  got 
with  the  ordinary  method  of  cleansing.  T.  S.  P. 

The   Influence   of    Surface    Condition   on   the   Rusting   of, 
Iron.     KuKT  Arndt  {Metallurgie,  1911,  8,  353—358). — Whilst  cast 
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iron  rusts  uniformly  over  the  surface,  the  rusting  of  wrought  iron  and 
mild  steel  is  confined  to  local  areas.  The  difference  is  due  to  the 
adherent  character  of  the  protective  oxide  film  on  cast  iron,  which  is 
not  readily  dislodged  by  rust,  whilst  the  film  on  wrought  iron  and 
steel  readily  scales  off  and  allows  the  spongy  rust  to  form.  Alterna- 
tions of  wetness  and  dryness  are  better  resisted  by  cast  iron  for  the 
same  reason.  C.  H.  D. 

The  Rusting  of  Iron  in  Reinforced  Concrete.  Eduard  Donath 
(Zeitsch.  angew.  Chem.,  1911,  24,  1398 — 1402). — It  is  known  that 
rusty  iron  or  steel,  embedded  in  concrete,  gradually  loses  its  rust.  It 
is  found  that  calcium  hydrogen  carbonate  readily  dissolves  the  ferrous 
hydroxide  from  rust,  causing  it  to  separate  from  the  iron  surface. 
The  solvent  action  is  accelerated  by  the  presence  of  sulphates.  Small 
quantities  of  nitrites  and  nitrates  are  formed  in  the  action  of  lime  on 
iron  ru.st,  the  nitrogen  being  derived  from  ammonia  contained  in  the 
ru.st.  It  has  been  suggested  by  Michael  is  that  the  ferric  oxide  partly 
reacts  with  the  lime  of  the  concrete,  forming  a  calcium  ferrite.  This 
is  found  to  be  the  case.  A  mixture  of  iron  rust  with  slaked  lime  is 
much  more  readily  dissolved  by  dilute  acetic  acid  or  by  alkaline  sugar 
solution  than  the  rust  alone,  and  this  reaction  is  probably,  in  part,  the 
cause  of  the  removal  of  rust  by  the  concrete.  C.  H.  D. 

The  Solubility  of  Carbon  in  Iron.  Otto  Ruff  and  Otto  Gokcke 
{Metallurgie,  1911,  8,  417 — 421.  Compare  Ruer  and  Iljin,  this  vol., 
ii,  494). — Iron  is  melted  in  a  graphite  crucible,  enclosed  in  a  carbon 
tube  resistance  vacuum  furnace.  The  temperature  is  read  by  means 
of  a  "Wanner  optical  pyrometer.  The  iron  is  kept  molten  until 
saturated  with  carbon,  and  the  crucible  is  then,  by  means  of  a  special 
device,  allowed  to  fall  through  the  furnace  into  a  closed  vessel  of 
ice-cold  water.  The  quantity  of  dissolved  carbon  is  estimated  analyti- 
cally. The  experiments  have  been  carried  as  far  as  2620°  without 
any  separation  into  two  layers. 

The  solubility  of  graphite  in  iron  increases  with  the  temperature 
from  1130°,  the  solubility  curve  havicg  an  abrupt  change  of  direction 
at  1837°  and  6  6%  C,  and  a  very  distinct  njaximum  at  2220°  and 
9"6%  C.  These  two  points  correspond  with  the  carbides  FegC  and 
FegC  respectively.  The  rapidly  quenched  specimens  show  the  struc- 
ture of  the  metastable  eutectic,  with  the  excess  of  graphite  in  the 
form  of  plates  parallel  with  the  octahedral  faces.  0.  H.  D. 

The  Equilibrium  Diagram  of  the  Iron-Carbon  Alloys.  Otto 
Ruff  {Metallurgie,  1911,  8,  456 — 464.  Compare  preceding  abstract). 
— Although  the  freezing-point  curve  of  the  ircn-carbon  alloys  has 
critical  points  corresponding  with  the  carbides  FegC  and  FcgC,  the 
equilibrium  point  3Fe-fC  -^^  FegC  is  always  below  the  saturation 
point  for  the  carbide,  so  that  the  only  solid  phase  in  contact  with  the 
solution  is  graphite.  The  carbides  are  endothermic  compounds  at 
P  temperatures  above  700°.  The  diminished  solubility  of  graphite  in 
iron  above  2220°  is  due  to  dissociation  of  the  carbide  FogC.  Below 
2220°  the  reaction  3Fe2C  =  2Fe3C -t- C  takes  place,  and  at  1837°  the 
reaction  FogC  =  3Fe  -l-  C. 
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The  boiling  point  of  iron  saturated  with  carbon  is  2750°/10  mm., 
whilst  pure  iron  boils  at  about  2220°  under  the  same  conditions.  The 
vapour  of  the  alloys  contains  both  iron  and  carbon. 

In  the  process  of  solidification,  the  quantity  of  solid  carbide  formed 
is  determined  by  its  velocity  of  dissociation  and  the  difference  between 
its  equilibrium  concentration  and  its  solubility,  whilst  the  rate  of 
cooling,  by  determining  the  extent  of  the  supersaturation,  also  affects 
the  result.  Formulae  are  given  for  calculating  the  quantity  of 
carbide  formed  under  given  conditions.  C.  H.  D. 

Influence  of  Thermal  Treatment  on  the  Properties  and 
Structure  of  Hypereutectoid  Steel.  A.  Jung  {Internal.  Zeitsch. 
Metallograpkie,  1911,  1,  209 — 255). — In  steels  containing  from  10  to 
1'5%  of  carbon,  a  martensitic  structure  gives  the  greatest  hardness,  and 
a  pearlitic  structure  the  greatest  ductility,  whilst  troostite  and  sorbite 
give  toughness.  The  limits  of  temperature  between  which  the  steel 
can  be  safely  hardened  by  quenching  become  closer  and  also  lower  as 
the  carbon  is  increased.  C.  H.  D. 

The  Alloys  of  Iron  and  Antimony.  A.  Portkvin  (Rev.  de 
Metallurgie,  1911,  8,  312 — 314). — The  temperature  at  which  pearlite 
is  formed  in  alloys  of  iron  and  carbon  is  not  appreciably  altered  by 
the  presence  of  1 — 9%  of  antimony.  The  antimony  is  retained  in 
solid  solution  up  to  6  "5%;  richer  alloys  show  distinct  crystals  of  an 
antimonide  (compare  Kurnakoff  and  Konstantinoff,  Abstr.,  1908,  ii, 
391 ;  Goerens  and  Ellingen  ;  Abstr.,  1910,  ii,  298).  C.  H.  D. 

The  Structure  of  Galvanised  Iron.  W.  Guertlbr  (Internat. 
Zeitsch.  Metallograpkie,  1911,  1,  353 — 376). — Sections  cut  obliquely 
through  the  outer  layers  of  galvanised  iron  show  that  the  zinc  and 
iron  are  separated  by  an  intermediate  layer  of  crystals  of  the 
compound  FeZog.  This  compound  is  more  electronegative  than 
either  iron  or  zinc,  and  thus  accelerates  corrosion  if  exposed.  The 
zinc  layer  contains  isolated  crystals  of  the  compound  FeZn,  which 
is  also  electronegative. 

Zinc  deposited  from  vapour  by  the  dry  process,  or  from  solution  by 
the  electrolytic  process,  is  porous,  and  also  contains  minute  crystals. 

G.  H.  D. 

The  System  CrOg-HgO.  Robert  Kremann  [with  J.  Daimer  and 
E.  Bennesoh]  {Monatsh.,  1911,  32,  619— 622).— The  ice-curve  of  the 
system  OrOg-HgO  has  been  determined  down  to  -  74°.  It  was  not 
found  possible  to  measure  the  eutectic  temperature,  but  extrapolation 
of  the  ice  curve  and  the  solubility  curve  of  chromium  trioxide  gives 
a  eutectic  point  at  -  105°  and  57*2%  CrOg.  Analysis  of  the  crystals 
separating  from  more  concentrated  solutions  shows  that  the  only  solid 
phase  formed  is  the  trioxide,  no  hydrate  being  found.  C.  H.  D. 

The   Action    of   Acetic  Anhydride    on   Uranium    Nitrate- 

rWiG  Vanino  (Chem.  Zeit.,  1911,35,  1005— 1006).— When  uranium 

Tj,Q'jte  (5  grams)  is  treated  with  an  excess  (20  c.c.)  of  acetic  anhydride, 


INORGANIC   CHEMISTRY.  ii.   899 

a  solution  is  first  formed,  from  which,  after  a  short  time,  copious 
fumes  of  nitrogen  peroxide  are  evolved.  At  the  same  time  anhydrous 
uranyl  acetate,  UOgA-Cg,  is  deposited  as  a  yellow,  crystalline 
powder.  For  the  above  reaction  to  take  place  in  the  cold,  it  is 
necessary  that  the  acetic  anhydride  should  contain  a  little  acetic 
acid,  or  that  another  acid,  for  example,  hydrochloric  acid,  be  added  to 
liberate  some  nitric  acid  from  the  uranium  nitrate.  If  pure  acetic 
anhydride  is  used,  heat  is  necessary  before  the  reaction  commences. 

If  excess  of  the  anhydride  is  not  used,  the  only  product  obtained  is 
a  deep  yellow  liquid. 

Thorium  nitrata  does  not  react  as  vigorously  as  uranium  nitrate, 
and  there  is  scarcely  any  action  with  lead  or  thallium  nitrate. 

Concentrated  nitric  acid  reacts  vigorously  with  excess  of  acetic 
anhydride  in  a  short  time,  even  in  the  cold.  T.  S.  P. 

Melting  Point  of  Tantalum.  M.  von  Pieani  and  Alfred  R, 
Meyer  {£er.  duut.  physikal.  Ges.,  1911,  13,  540 — 551). — An  electrical 
method  of  measuring  the  melting  point  is  described,  which  involves 
the  use  of  an  optical  pyrometer.  This  method  allows  the  determina- 
tion to  be  made  in  a  vacuum,  and  enables  the  metal  to  be  completely 
isolated  from  other  substances,  which  is  a  necessary  condition  because 
of  the  great  reactivity  of  the  metal  at  high  temperatures.  In 
these  circumstances  tantalum  is  found  to  melt  at  2850°  ±40°. 

H.  M.  D. 

The  Atomic  Weight  of  Tantalum.  William  H.  Chapin  and 
Edgar  F.  Smith  (J".  Amer.  Chem.  Soc,  1911,  33,  1497— 1504).— The 
method  used  was  the  transformation  of  tantalum  pentabromide  into 
the  oxide. 

Tantalum  oxide  was  obtained  from  recrystallised  potassium 
tantalifluoride  by  treatment  with  sulphuric  acid,  subsequent  hydrolysis, 
washing,  and  ignition.  The  pentabromide  was  prepared  by  conducting 
bromine  vapours  over  a  red-hot  mixture  of  the  oxide  with  sugar- 
carbon.  To  purify  it,  it  was  repeatedly  sublimed  in  a  vacuum, 
whereby  very  small  quantities  of  a  yellow  residue  were  obtained, 
the  analysis  of  which  indicated  the  existence  of  a  tantalum  oxyhromide, 
TaOBrg.  The  pure  pentabromide  so  obtained  was  then  hydrolysed  by 
water,  and  the  acid  and  water  evaporated  off,  the  last  traces  of 
bromine  being  removed  by  evaporation  with  10%  nitric  acid;  the 
residue  was  then  ignited  to  constant  weight. 

As  a  mean  of  eight  experiments  the  atomic  weight  is  found  to 
be  181-80,  the  values  varying  from  181*68  to  181-91  (0=  16). 

T.  S.  P. 

Metallography  of  Selenium- Antimony  Systems.  Henei 
Pelabon  {Compt.  rend.,  1911,  153,  343 — 346). — Microscopic  examina- 
tion of  selenium-antimony  systems  leads  to  the  same  conclusions 
as  the  previous  study  by  the  cryoscopic  and  electrical  methods  (this 
vol.,  ii,  575).  Mixtures  containing  more  selenium  than  the  compound 
SbgSeg  show  large  crystals  of  this  substance  in  a  matrix  of  selenium. 
This  is  the  only  definite  compound  obtainable  by  fusion  of  the  elements. 
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Mixtures  containing  16 — 50%  atomic  proportions  of  selenium  show  two 
phases  having  almost  the  same  density.  The  less  dense  contains  the 
smaller  amount  of  antimony  and  crystalliges  in  long  needles,  whilst 
the  other  appears  as  irregular  leaflets.  W.  0.  W. 


Mineralogical    Chemistry. 


New  Synthesis  and  New  Occurrences  of  Covellite.  Austin 
F.  Rogers  {School  of  Mines  Quarterly,  Neio  York,  191 1,  32,  298—304). 
— Pseudomorphs  of  bluish-black  covellite  after  zinc- blende  from  Big 
Coon  mine,  Galena,  Kansas,  gave  analysis  I  ;  deducting  unaltered  zinc 
sulphide,  this  agrees  with  the  covellite  formula  CuS.  The  covellite 
was  no  doubt  produced  by  the  action  of  copper  sulphate  solution 
on  zinc-blende,  ZnS  +  CuSO^  =  CuS  +  ZnS04.  When  finely-powdered 
zinc-blende  was  heated  with  copper  sulphate  solution  in  a  sealed  tube 
at  150 — 160°  for  some  hours,  the  material  became  largely  converted 
into  bluish-black  covellite  (analysis  II). 


Cu. 

Zn. 

Fe, 

S. 

SiOa. 

Total. 

I.  18-80 

43-68 

1-17 

31-37 

4-47 

99-49 

II.   60-10 

5-98 

0-74 

33-75 

— 

100-75 

Other  occurrences  of  covellite  are  described  from  California,  Colorado, 
Nevada,  and  Wyoming.  The  mineral  occurs  in  the  oxidised  zone  of 
ore-deposits,  and  is  a  product  of  decomposition  of  copper-pyrites, 
bornite,  tetrahedrite,  enargite,  malachite,  etc.,  and  it  also  occurs  as 
pseudomorphs  after  zinc-blende  or  galena.  L.  J.  S. 

Minerals  from  the  Lead  and  Zinc  District  of  Galena- Joplin 
(Kansas-Missouri).  Austin  F,  Eogeus  [Zeitsch.  Kryst.  Min.,  1911, 
49,  370—374;  from  Univ.Geol.  Survey,  Kansas,  \^Oi,S,i^b—bO^). — 
Descriptions  are  given  of  thirty-nine  species  collected  in  this  mining 
district.  Analyses  are  given  of  the  following:  Covellite  pseudomorphous, 
after  zinc-blende  (preceding  abstract).  I,  Zinc-blende  (wurtzite  1)  from 
near  Joplin :  massive  with  botryoidal  or  stalactitic  surface,  of  a  dark 
brown  colour,  and  under  the  microscope  showing  a  granular  structure 
and  birefringence.  In  the  cavities  it  contains  small  hemimorphic 
crystals  of  wurtzite.  The  results  of  the  analysis  are  calculated  to 
100%  after  deducting  SiOg  and  PbS.  II,  Hydrozincite,  white, 
opaque  encrustation  on  smithsonite  and  hemimorphite,  from  Granby, 
Missouri;  formula  ZnC03,2Zn(OH)2. 

Zn.       Fe.         S.         ZnO.  COg.  HjO.      SiOa.         Total. 

I.  64-09     2-73     33-18  —  _  _  —  100-00 

II.      _        _  _        72-80        14-94         1212       0-14        100-00 

h.  J.  s. 
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The  Constitution  of  Marcasite  and  Pyrites.  George  W. 
Plummer  (J.  Amer.  Chem.  Soc,  1911,  33,  1487— 1492).— When 
marcasite  or  pyrites  was  heated  at  250°  with  carbon  tetrachloride  in  a 
sealed  tube,  the  results  indicated  that  about  75%  of  the  iron  in  each 
mineral  remained  in  the  ferrous  state.  Sulphur  monochloride  was 
formed,  however,  and  the  I'esults  obtained  are  probably  vitiated  by 
the  establishment  of  an  equilibrium.  With  a  10%  solution  of 
cadmium  sulphate  instead  of  carbon  tetrachloride,  about  20%  of  the 
iron  was  found  to  be  in  the  ferrous  state.  With  arsenic  trichloride 
instead  of  arsenic  trisulphide,  a  colloidal  solution  of  arsenic  was 
obtained. 

When  either  marcasite  or  pyrites  is  heated  with  excess  of  bismuth 
chloride  at  the  fusion  point  of  the  latter  and  in  an  atmosphere  of 
dry  carbon  dioxide,  the  mineral  is  completely  decomposed  within  five 
minutes,  and  all  the  iron  is  found  to  be  in  the  ferrous  state.  Only 
about  91%  of  the  sulphur  is  in  the  form  of  bismuth  sulphide,  however, 
some  of  it  being  transformed  into  sulphur  monochloride. 

The  authors  draw  the  conclusion  that  in  both  marcasite  and  pyrites 

S 
the  iron  is  in  the  ferrous  state,  the  formula  being  Fe<^ ' . 

T.  S.  P. 

Chemical  Composition  of  a  Telluride  of  Gold  and  Silver  from 
Nagyag.  Carlo  Gastaldi  {Rend.  Accad.  Sci.  Fis.  Mat.  Napoli,  1911, 
[iiia],  17,  24 — 26). — Very  different  results  have  been  obtained  by 
different  observers  for  the  composition  of  krennerite,  a  rare  telluride 
of  silver  and  gold  found  in  Transylvania  and  at  Cripple  Creek, 
Colorado.  The  author  now  shows  that  two  different  minerals  have 
been  known  under  this  name,  and  proposes  to  retain  the  name  kren- 
nerite for  the  compound,  AuTcg,  occurring  in  rhombic  crystals,  whilst 
for  the  other  mineral,  of  the  formula  (Au, Ag)Te,  the  name  muthmannite 
is  suggested.  G.  S. 

Chemical  Composition  of  Goldschmidtite.  Carlo  Gastaldi 
{Rend.  Accad.  Sci.  Fis.  Mat.  Napoli,  1911,  [iiia],  17,  22—24).— 
A  rare  mineral  obtained  from  Cripple  Creek  in  Colorado  has  been 
shown  by  Hobbs  (Abstr.,  1899,  ii,  493)  to  contain  gold,  silver,  and 
tellurium,  and  was  termed  by  him  goldschmidtite.  Palache,  on  the 
other  hand  (Abstr,,  1901,  ii,  109),  regarded  the  new  mineral  as  identical 
with  eylvanite.  The  author  now  shows  that  goldschmidtite  is  a  new 
mineral  of  the  approximate  composition  (Au,Ag)2Te5,  whereas  sylvanite 
has  the  formula  (Au,Ag)Te2.  G.  S. 

Neocolemanite,  a  Variety  of  Oolemanite,  and  HoTvlite  from 
California.  Arthur  S.  Eakle  {Bull.  Dep.  Geol.  Umv.  California, 
1911,  6,  179 — 189). — A  workable  deposit  of  calcium  borate,  with 
seams  6 — 10  feet  in  thickness,  occurs  interbedded  with  black  carbon- 
aceous shales  near  Lang,  Los  Angeles  Co.,  California.  The  material 
consists  mainly  of  neocolemanite  (anal.  I),  with  embedded  nodules  of 
howlite  (anal.  II)  and  a  little  calcite.  The  neocolemanite  is  identical 
with  colemanite  in  chemical  composition,  and  in  many  of  its  physical 
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characters,  but  it  shows  slight  differences  in  the  angles  of  the  mono- 
clinic  -crystals  (a  :  b  :  c  =  0-7771  : 1  :  0-5492  ;  ^=  lir40'),  and  in  the 
optical  properties  (optic  axial  plane  perpendicular  to  the  plane  of  sym- 
metry, as  in  colemanite,  but  c  :  c  =   -  42°30'). 

BjO,.     CaO.      SiOj.     H2O.     Total.  Sp.  gr. 
I.   49-45     27-76        —       22-48     99-69     2  423 
II.   45-.56     28-26     14-81     11-37  100-38     2-531 

L,  J.  a 

Barytes  from  the  Freiberg  Mining  District.  M.  Henglein 
{Jahrb.  Min.,  1911,  Beil-Bd.,  3-2,  71— 100).— A  crystallographic 
description  of  barytes  fi'om  the  mineral-veins  of  the  Freiberg  district. 
Brownish-yellow  crystals  from  the  Himmelsfiirst  mine  contained  only 
about  0-1%  GaO ;  the  colour  is  due  to  the  presence  of  bitumen. 
Reddish  platy  barytes  from  the  Kurprinz  mine  gave  : 

Ba.        Ca.      Fe.       SO4.      Total. 
58-17     0-28     0-57     41-04     100-06 

L.  J.  S. 

Synthesis  of  Smithaonite  and  Anglesite.  Giuseppe  Piolti 
{Atti  R.  Accad.  Set.  Torino,  1911,  46,  783— 788).— Arhombohedron  of 
calcite  was  suspended  by  a  platinum  wire  in  20%  zinc  sulphate  solution 
contained  in  a  closed  vessel.  After  about  seventeen  and  a-half  years, 
the  rhombohedron  was  found  to  be  coated  with  needles  of  gypsum, 
and  with  a  white  mamillary  incrustation  which  proved  to  be  smith- 
sonite.  A  solution  of  potassium  nitrate  left  for  about  twenty  years 
in  contact  with  a  fragment  of  zinc-blende  was  found  to  give  the 
reactions  for  sulphates.  The  author,  therefore,  draws  the  conclusion 
that  the  formation  of  smithsonite  in  the  superficial  layers  of  the 
earth's  crust  (in  calcareous  rocks  containing  zinc-blende)  is  due  to 
the  oxidation  of  the  blende  to  zinc  sulphate,  and  the  subsequent 
interaction  of  the  latter  with  the  calcium  carbonate. 

Similarly,  a  piece  of  galena  left  in  potassium  nitrate  solution  for 
.seventeen  and  a-half  years  became  covered  with  minute  anglesite 
crystals,  whilst  the  solution  contained  nitrite :  4KNO3  +  PbS  =  PbS04  -I- 
4KNO2  (compare  Abstr.,  1910,  ii,  621).  T.  H.  P. 

Mineralogical  Notes  [Ouprodescloizite,  etc.].  F.  N.  Guild 
(Zeitsch.  Krygt.  Min.,  1911,  49,  321— 331).— Crystallographic 
descriptions  are  given  of  various  minerals — vanadinite,  wulfenite, 
linarite,  caledonite,  etc. — from  Arizona  and  California.  The  follow- 
ing analyses  (previously  published  in  "  The  Mineralogy  of  Arizona  " 
by  the  same  author,  1910)  are  given  :  I,  Ouprodescloizite,  occurring 
as  a  black  crystallised  crust,  1 — 2  mm.  thick,  on  large  crystals  of 
vanadinite,  from  the  Old  Yuma  mine,  near  Tucson,  Arizona ;  the 
colour  of  the  powdered  mineral  is  pale  olive-green.  II,  Descloizite, 
occurring  as  small,  black  crystals  with  yellowish-green  streak,  from 
Argentina.     Both  analyses  agree  with  the  usual  formula 

R3(VO,)2,K(OH)2. 

PbO.      CuO.     FeO.   ZriO.  MnO.    VjOg.  AsjOg.     01.     HgO.  Insol.    Total, 

I.  52-26     11-64      —       6-71      —      23-02      —        —      2-52      —      98-31 

II.  53-36       1-21     0-56  13-15     4-56     23-05     Q-ll     0-08     2-27     0-78     99-13 

I..  J.  s. 
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PerrituDgstite,  a  New  Mineral.  Wat.demar  T.  Sohaller  (Amer. 
J.  Sci.,  1911,  [iv],  32,  161—162).— The  sample  of  tungstic-ochre 
described  is  from  the  Germania  tungsten  mine,  Deer  Trail  mining 
district  in  the  north-eastern  part  of  the  State  of  Washington,  where 
it  occurs  as  an  alteration  product  of  wolframite  in  massive  quartz.  It 
is  a  pale  yellow  or  brownish-yellow  ochre,  but  under  the  microscope 
is  seen  to  consist  of  minute,  hexagonal  plates,  which  are  optically 
isotropic  on  the  base.     Analyses  of  small  quantities  of  material  gave  : 

WO3.       FePs.   Ignitiou  (HjO).  Insol.  (Quartz).      Total. 
37-1         26-6  18-6  147  97*0 

35-8         27-3  20-9  [16-0]  1000 

These  results  agree  with  the  formula  FegOg.WOg.eH^jO.  The 
mineral  thus  differs  from  ordinary  tungstic-ochre,  or  tungstite,  and  it 
is  named  ferritungstite.  L.  J.  S. 

Some  Presumed  Chemical  Effects  of  Pressure  in  Mineral 
Metamorphism.  Giorgio  Spbzia  (Atti  R.  Accad.  iSci.  Torino,  1911, 
46,  682 — 698). — The  author  has  submitted  to  experimental  examina- 
tion the  statements  of  van  Hise  {Treatise  on  Metamorphism,  Mono- 
graphs U.S.  Geol.  Survey,  1904,  47)  on  the  effect  of  pressure  in 
causing  chemical  change.  This  writer  supposes  that  under  the 
influence  of  high  pressure  (1)  silicates  are  formed  from  silicon  dioxide 
and  carbonates ;  (2)  combined  water  may  be  squeezed  out  of  hydrated 
minerals ;  (3)  combined  oxygen  may  be  removed  in  the  same  way.  In 
regard  to  the  first  statement  it  has  been  shown  that  hydrated  silicon 
dioxide  and  calcium  carbonate  do  not  react  under  a  pressure  of  6000 
atmospheres  for  one  year  [Atti.  R.  Acad.  Sci.  Torino,  1905,  40,  698). 
The  author  has  subjected  samples  of  limonite,  alum,  and  alabaster  to  a 
pressure  of  8000  atmospheres  for  eight  months  at  15 — 24°  without  effect- 
ing any  dehydration.  Crystals  of  gothite  maintained  under  a  pressure 
of  9500  atmospheres  for  twenty-six  days  at  15°  showed  no  loss  of  water, 
although  crystals  of  the  substance  were  almost  dehydrated  after 
having  remained  in  water  in  an  autoclave  for  seven  days  at  320 — 330° 
(corresponding  with  a  pressure  of  lo5  atmospheres).  It  has  also 
been  impossible  to  obtain  evidence  of  the  occurrence  of  deoxidation  at 
high  pressures.  When  a  mixture  of  cupric  oxide  and  potassium  (or 
magnesium)  was  kept  under  a  pressure  of  9500  atmospheres  at  18° 
for  thirty  days,  no  oxidation  of  the  metal  occurred,  although  pressure 
might  be  expected  to  favour  the  reaction,  because  it  would  be  attended 
by  a  diminution  of  the  molecular  volume. 

Calcite  (D  2*73)  and  aragonite  (D  2-92)  when  kept  under  a  pressure 
of  7000  atmospheres  at  15 — 25°  for  six  months  both  remain 
unchanged,  so  that  van  Hise's  statement  that  high  pressure  favours 
the  production  of  the  densest  form  of  minerals  lacks  confirmation. 

R.  Y.  S. 
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Physiological    Chemistry. 


The  Chemical  Regulation  of  Vascular  Tone  as  Studied 
on  the  Perfused  Blood-vessels  of  the  Frog.  Donald  E.  Hooker 
(Anie)'.  J.  Physiol.,  1911,  28,  361 — 367). — Vascular  tone  is  increased 
by  calcium  ions  and  oxj'gen,  and  decreased  by  sodium  and  potassium 
ions,  carbon  dioxide,  and  urea.  The  musculatures  of  the  vascular 
system  and  of  the  intestine  give  opposite  results  under  the  influence  of 
caibon  dioxide  and  oxygen.  W.  D.  H. 

The  Behaviour  of  Acetone  Substances  in  Intermediary 
Metabolism.  H.  Che.  Geelmuyben  {Zeitsch.  physiol.  Chem.,  1911, 
73,  176 — 191). — Acetoacetic  acid  and  /3-hydroxy butyric  acid  ad- 
ministered to  pbloridzinised  rabbits  on  a  constant  cabbage  diet 
produced  in  all  cases  a  decided  increase  in  the  sugar  excreted  in  the 
urine.  It  is  considered  that  these  "  acetone-substances "  are  first 
synthesised  into  glycogen  in  the  liver.  W.  D.  H, 

Mucic  Acid  and  Intermediary  Carbohydrate  Metabolism, 
William  C.  Rose  (/,  Biol.  Chem.,  1911,  10,  123— 138).— Mucic  acid 
in  large  doses  is  only,  in  part,  excreted  in  the  urine ;  a  very  small 
increase  occurs  in  the  oxalic  acid  of  the  urine,  and  so  mucic  acid 
is  hardly  a  percursor  of  oxalic  acid.  Large  doses  of  galactose  and 
lactose  do  not  lead  to  mucic  acid  in  the  urine,  Mucic  acid  is  therefore 
not  an  intermediary  product  in  the  metabolism  of  galactose-yielding 
sugars.     The  experiments  were  made  on  dogs  and  rabbits. 

W,  D.  H. 

Protein  Metabolism.  II.  Franz  Frank  and  Alfred 
ScHiTTENHELM  {Zeitsch.  phystol.  CJie,m.,  1911,  73,  157 — 175). — Two 
dogs  were  fed  on  a  diet  containing  the  necessary  amount  of  fat 
and  carbohydrate ;  nitrogen  was  supplied  in  the  form  of  dog's  flesh, 
ox  flesh,  and  other  forms  of  meat  in  the  dried  state,  as  well  as 
in  casein,  blood  albumin,  peptone,  and  the  abiuretic  products  of 
complete  digestion  of  fish,  beef,  egg  albumin,  and  milk.  Each  article 
mentioned  was  employed  alone  for  periods  of  from  seven  to  twenty-six 
days.  Two  results  of  importance  stand  out:  (1)  nitrogenous  meta- 
bolism was  practically  the  same  whatever  form  of  protein  food  was 
given;  dog's  flesh  for  the  dog  has  no  special  value;  (2)  the  abiuretic 
products  maintained  metabolism  as  well  as  the  undigested  protein. 

W.  D.  H. 

Velocity  of  Decomposition  of  Pood-protein  and  Body-pro- 
tein. Heinrich  von  Hoesslin  and  E.  J,  Lesser  {Zeitsch. physiol.  Chem., 
1911,  73,  345 — 364). — The  relative  value  of  protein  from  dog's  and 
ox  flesh  in  feeding  dogs  after  inanition  has  been  pointed  out  by 
Michaud.  The  present  observations,  although  they  show  small 
differences  in  favour  of  Michaud's  view  that  an  animal  utilises  best 
protein  obtained  from  another  animal  of  the  .same  kind,  do  not  prove 
that  the  advantage  is  a  great  one.  W.  D,  H. 
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Formation  of  Proline  in  the  Digestion  of  Gliadin.  Emil 
Fischer  and  E.  S.  London  {Zeitsch.  physiol.  Chem.,  1911,  73, 
398 — 400). — In  the  dry  residue  of  the  chyme  obtained  from  about  the 
middle  of  the  intestine  by  a  fistula  in  a  dog  fed  on  gliadin,  the  amount 
of  free  proline  found  was  approximately  that  obtained  by  Abderhaldeu 
and  Samuely  after  complete  hydrolysis  by  acids.  W.  D.  H. 

A  Mode  of  Resorption  of  Reserve  Fat.  Maukice  Piettke 
{Compt.  rend.,  1911,  153,  487— 490).— The  fat  of  sheep  suffering 
from  distomatosis,  in  which  the  liver  has  become  invaded  by  the 
embryos  of  Faseiola  hepaiica,  undergoes  a  change  in  appearance  and 
acquires  a  peculiar  farinaceous  consistence.  Determination  of  the 
iodine  number  and  other  constants  shows  that  no  chemical  change 
has  taken  place.     The  subject  has  been  investigated  histologically. 

w.  o.  w. 

Histo- chemistry  of  Spermatozoa.  II.  Hermann  Steudel 
{Zeitsch.  physiol.  Chem.,  1911,  73,  471 — 477.  Compare  this  vol., 
ii,  626). — The  heads  of  herring  spermatozoa  washed  with  water  and 
freed  from  fat  by  alcohol  and  ether  should  theoretically  yield  71 '8% 
nucleic  acid  and  28'2%  protamine.  By  phosphorus  estimation,  sup- 
posing all  the  phosphorus  to  be  in  the  form  of  nucleic  acid,  only 
65*4%  of  nucleic  acid  is  present.  By  extraction  with  1%  sulphuric 
acid,  the  lo>s  of  protamine  is  even  greater,  19 •78  instead  of  28*2%. 
By  estimating  the  yield  of  arginine,  there  is  still  a  loss  of  the 
protamine  reckoned  therefrom  of  5-9%.  Evidence  is  adduced  that  the 
spermatozoa  heads  contain  a  small  quantity  of  a  protein  which  gives 
Millon's  reaction.  W.  D.  H. 

The  Relation  between  the  Physical,  Chemical,  and  Electrical 
Properties  of  Nerves.  V.  The  Action  of  Cinchonamine  Hydro- 
chloride on  Frog's  Nerves.  F.  O'B.  Ellison  (/.  Fhysiol.,  1911, 
43,  28 — 33).  —  Cinchonamine  hydrochloride  increases  the  injury 
current,  and  abolishes  the  action  current  of  a  nerve.  It  does  not 
abolish  excitability  or  conductivity.  W.  D.  H. 

The  Oxidation  of  Isolated  Animal  Tissues.  Arthur  Harden 
and  Hugh  Maclean  {J.Physiol.,  1911,43,  34 — 45). — An  apparatus 
for  estimating  the  post-mortem  gaseous  metabolism  of  minced  organs 
is  described  and  figured.  Such  organs  have  no  more  power  of 
producing  carbon  dioxide  from  sugar  in  an  atmosphere  of  oxygen  than 
they  have  in  one  of  nitrogen  or  hydrogen.  Tissue  juices  prepared  by 
the  aid  of  kieselguhr  and  aqueous  or  saline  extracts  of  tissues  possess 
little  or  no  respiratory  activity.  Oxidation  in  minced  tissue  is  markedly 
lowered  by  grinding  with  sand,  mixing  with  kieselguhr,  or  by  the  use 
of  antiseptics.  The  figures  obtained  throughout  are  considerably 
lower  than  those  given  by  Battelli  and  Stern.  W.  D.  H. 

The  Indophenol  Oxydase  of  Mammalian  and  Avian  Tissues. 
Horace  M.  Vernon  {J.  Physiol,  1911,  43,  96— 108).— In  twelve 
mammals,   the   heart  muscle    is    richest    in    this   oxydase,    and    with 
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the  exception  of  the  hedgehog,  the  liver  is  the  poorest.  The  harvest 
mouse  has  more  than  the  common  mouse,  and  that  more  than  the  rat, 
but  the  amount  in  each  tissue  in  the  larger  mammals  from  the  guinea- 
pig  upwards  is  nearly  constant.  These  results  roughly  correspond 
with  the  degree  of  oxygen  saturation  as  determined  by  Ehrlich.  In 
birds  the  oxydasic  power  of  the  tissues  and  the  respiratory  exchange 
run  parallel.  The  oxydasic  power  depends  largely  on  the  power  a  tissue 
possesses  of  sustained  activity.  Cold-blooded  animals  have  very  little 
oxydase,  and  the  same  is  true  for  embryonic  tissues,  the  liver 
excepted.  W.  D.  H. 

The  Composition  of  the  Heart  of  Man  and  Dog.  Richard 
Lederek  and  Karl  Stolte  {Biochem.  Zeitsch.,  1911,  35,  108 — 112). — 
The  following  estimations  were  made  :  Water  content,  amount  of 
substance  extractable  by  ether,  glycogen,  potassium  +  sodium 
chlorides,  sodium,  potassium,  chlorine,  phosphorus,  sulphur,  nitrogen, 
and  total  ash.  No  appreciable  difference  could  be  detected  between 
normal  hearts  and  hearts  pathologically  affected.  Dogs'  hearts 
contain  less  sodium,  chlorine,  and  sulphur  than  the  human  heart, 
whereas  the  phosphorus  and  nitrogen  content  is  higher.  The  results 
are  tabulated.  S.  B.  S. 

Action  of  Various  Salts  on  Isolated  Muscle.  I.  Sodium, 
Potassium,  and  Ammonium  Salts.  P.  G.  Ward  {Proc.  physiol. 
Soc,  1911;  J.  Physiol.,  43). — The  abolition  of  response  to  direct 
excitation  in  the  frog's  sartorious  is  most  readily  produced  by 
potassium  salts ;  ammonium  and  sodium  salts  follow  in  the  order 
named.  The  recovery  in  saline  solution  is  rapid  in  the  case  of 
potassium  salts,  and  that  from  the  other  salts  is  much  less  prouounced. 

W.  D.  H. 

The  Formation  of  Glycine  in  the  Animal  Body.  I.  The 
Synthesis  of  Hippuric  Acid  in  the  Liver  of  the  Rabbit.  Ernst 
Friedmann  and  Hermann  Tachan  {Biochem.  Zeitsch.,  1911,  35, 
88 — 103). — It  has  been  shown  that  in  the  excretion  of  hippuric  acid 
more  glycine  can  be  removed  from  the  body  than  is  ingested,  and, 
furthermore,  that  young  animals  can  have  combined  in  their  proteins 
more  glycine  than  is  contained  in  the  ingested  proteins.  Investiga- 
tions were  therefore  undertaken  with  the  view  of  throwing  light  on 
the  method  of  synthesis  of  glycine  in  the  animal  body.  For  this 
purpose,  the  formation  in  the  rabbit's  liver  was  studied,  the  method  of 
experiment  adopted  being  the  perfusion  of  this  organ  in  Friedmann's 
apparatus  with  defibrinated  rabbit's  blood  to  which  benzoic  acid  had 
been  added,  and  the  estimation  of  the  hippuric  acid  formed  under 
various  conditions.  From  a  large  series  of  experiments,  it  was  found 
that  the  hippuric  acid  quantities  formed  varied  gi-eatly  in  different 
livers,  but  that  the  addition  of  glycine  or  its  homologues,  or  of  the 
lower  fatty  acids  (as  sodium  salt),  did  not  increase  the  amount.  It 
was  concluded  therefore  that  glycine  is  directly  formed  in  the  liver 
when  the  latter  is  perfused  with  blood  containing  benzoic  acid. 

S.  B.  S. 
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Uric  Acid  Formation.  VII.  (1)  Failure  of  Regeneration  of 
Uric  Acid  in  Hunger.  (2)  Destruction  and  Formation  of 
Uric  Acid  in  Birds.  (3)  Uric  Acid  Synthesis  in  Mammals  and 
Birds.  GuiDo  Izar  {Zeitsch.  j)hy8iol.  Ghem.,  1911,  73,  317 — 334). — 
The  livers  of  dogs  in  a  state  of  inanition  have  only  a  feeble  uricolytic 
power,  and  they  do  not  produce  regeneration  of  the  uric  acid  on  the 
addition  of  the  blood  of  fasting  animals.  A  considerable  amount  of 
uric  acid  is,  however,  formed  if  the  blood  of  a  well-fed  animal  is  used. 
The  bird's  liver  freed  from  blood  has  the  power  of  decomposing 
uric  acid.  Livers  of  birds  killed  two  hours  after  feeding  are  able  to 
re-form  (in  the  absence  of  oxygen)  the  uric  acid  which  has  disappeared  ; 
in  the  latter  phenomenon,  an  enzyme  (thermolabile)  in  the  blood,  and 
a  co-enzyme  (thermostable)  in  the  liver  are  concerned ;  the  co-enzyme  is 
soluble  in  alcohol  and  is  not  present  in  the  kidneys.  Uric  acid 
synthesis  from  dialuric  acid  and  urea  occurs,  not  only  in  vitro,  but  in 
artificial  perfusion  of  the  liver  in  both  mammals  and  birds.  The 
addition  of  lactic,  sarcolactic,  tartronic,  acrylic,  oxalic,  and  mesoxalic 
acids  leads  in  the  absence  of  oxygen  to  no  formation  of  uric  acid. 
Among  the  substances  which  are  uric  acid  formers  in  birds,  only 
ammonium  carbonate  and  urea  in  the  presence  of  carbon  dioxide  lead 
to  an  increase  of  uric  acid.  W.  D.  H. 

Probable  Formation  of  Adrenaline  in  the  Animal  Body. 
Casimib  Funk  (Proc.  jjhysiol.  Soc,  1911,  iv. ;  J.  Physiol.,  43). — 
3  : 4-Dihydroxyphenylalanine  (Trans.,  1911,  99,  554)  has  no  action  on 
blood-pressure,  and  is  not  toxic ;  when  incubated  with  suprarenal 
glands,  or  with  a  mixture  of  these  glands  with  liver  and  pancreas,  no 
adrenaline  is  formed.  It  is,  however,  still  possible  that  the  first 
stage  of  adrenaline  formation  may  occur  in  the  intestine,  and  may  be 
of  a  similar  nature  to  the  transformation  in  the  intestine  of  tyrosine 
into  jo-hydroxyphenylethylamine.  W.  D.  H. 

Calcium  Resorption  and  Calcification.  Masahiko  Tanaka 
{Biochem.  ZeitscL,  1911,  35,  113 — 133). — The  solvent  effect  of  liquids 
(water,  0*9%  sodium  chloride  solution,  or  ox-serum)  saturated  with 
carbon  dioxide  on  bone  and  allied  material,  such  as  teeth  and 
ivory,  was  studied,  and  the  rate  of  solution  per  day  per  100 
sq.  mm.  noted.  In  all  cases  the  solution  was  found  to  be  quite 
appreciable.  The  solvent  action  of  the  tissues  was  also  studied  by  embed- 
ding weighed  pieces  of  ivory  in  the  various  tissues  of  living  animals 
and  estimating  the  rate  of  absorption  by  weighing.  This  was  found  to 
vary  from  0*00070  (in  the  kidneys)  to  O'OOllS  gram  (in  the  spleen) 
per  sq.  mm.  per  day.  The  formation  of  calcium  deposits  in  the  living 
organism  after  injection  of  calcium  salts  was  also  studied.  It  was 
found  that  in  rabbits,  dogs,  guinea-pigs,  and  mice,  deposits  were 
formed  after  injection  both  of  soluble  and  insoluble  calcium  salts,  the 
formation  commencing  after  two  days  when  the  injected  dose  was  not 
too  small.  The  deposits  do  not  form  at  the  point  of  injection,  but  in 
the  neighbouring  tissues.  Attempts  to  produce  calcium  metastases,  such 
as  are  met  with  pathologically,  were  not  successful  under  the  varying 
conditions  of  experiment  tried  (including  simultaneous  injection  of 
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phosphates).  Analyses  of  calcium  deposits  formed  after  introduction 
of  carbonates  and  phosphates  were  made.  From  the  results  the  con- 
clusion is  drawn  that  the  constancy  of  the  composition  of  calcium 
deposits  and  of  bone  is  not  due  to  the  existence  of  a  definite  chemical 
compound,  but  to  the  practically  constant  proportions  of  carbonates 
and  phosphates  in  the  blood-plasma  and  lymph.  The  results  confirm 
the  conclusions  arrived  at  by  Wells  and  Benson.  S.  B.  S. 

Melanin.  II.  The  Pigmentation  of  the  Adult  Periodical 
Cicada  (Tibicen  septendecim).  Ross  A.  Goetner  (/.  B>ol.  Cham., 
1911,  10,  8'J — 94). — The  "seventeen  year"  locust  pupa  spends 
seve-nteen  years  in  subterranean  regions,  and  on  emerging  from  the 
ground  is  fully  matured  in  from  twenty  to  sixty  minutes.  At  first  it 
is  white,  and  then  in  a  few  hours  develops  black  and  orange  patches ; 
it  then  becomes  deep  black,  except  the  eyes,  which  are  red,  and  the 
wing  veins,  which  are  orange.  This  is  due  to  the  interaction  of  a 
chromogen  and  an  oxydase  of  the  tyrosinase  group ;  the  latter  is 
secreted  with  the  new  cuticle ;  it  is  soluble  in  water,  and  rendered 
inactive  by  alcohol  and  by  prolonged  dialysis  in  collodion  bags. 

W.  D.  H. 

Melanin  III.  The  Inhibitory  Action  of  Certain  Phenolic 
Substances  on  Tyrosinase.  A  Suggestion  as  to  the  Cause  of 
Dominant  and  Recessive  "WTiites.  Boss  A.  Gortner  {J.  Biol. 
Ghem.,  1911,  10,  113 — 122). — If  albinos  are  crossed  with  a  coloured 
variety,  the  first  generation  are  all  coloured.  Other  forms  of  white 
animals  differ  from  the  true  albino  in  giving  white  offspring.  In  the 
former  case,  the  white  is  a  recessive,  in  the  latter  a  dominant,  charac- 
teristic to  adopt  Mendelian  nomenclature.  The  difference  must 
ultimately  be  due  to  the  interaction  of  chromogens  and  oxydases  in 
the  skin.  Aromatic  compounds  with  two  hydroxyls  in  the  meta- 
position  inhibit  the  action  of  tyrosinase  on  tyrosine  and  other 
chromogens  If  tyrosine  is  converted  in  the  body  into  either  3-hydroxy- 
a-anilinopropionic  acid  (that  is,  the  hydroxyl  is  shifted  from  4  to  3),  or 
if  an  additional  hydroxyl  is  added  ortho  to  the  alkyl  chain,  a  compound 
is  secured  which  would  be  incapable  of  pigment  formation  under  the 
influence  of  tyrosinase,  and  would  inhibit  pigment  formation  even  if 
tyrosine  and  tyrosinase  were  both  present.  Such  a  condition  would 
produce  dominant  whites.  Albino  whites  lack  either  the  enzyme,  the 
chromogen,  or  the  inhibiting  factor.  W.  D.  H. 

Composition  of  the  Secretion  of  Timarcha  tenebricosa. 
E.  Wace  Carlier  and  C.  Lovatt  Evans  [Premier  Congres  Internal. 
(V Entomol.  Brussels,  1910). — The  red  secretion  of  the  bloody-nosed 
beetle  issues  from  between  the  jaws.  The  ash  contains  calcium,  iron, 
magnesium,  potassium  and  sodium,  phosphoric  acid,  and  chlorine.  The 
most  abundant  salt  is  calcium  phosphate.  The  secretion  contains 
albumin  and  globulin,  the  pigment  is  mainly  lipochrome,  and  is 
soluble  in  alcohol  and  ether.  The  fluid  bubbles  with  sodium  hypo- 
bromite,  and  contains  a  copper-reducing  substance  in  small  quantities. 
No  enzymes  were  found.  No  quantitative  analysis  was  made  owing 
to  the  paucity  of  material.  W.  D.  H. 
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Some  Energy  Factors  of  the  Urine  Excreted  After  Severe 

Muscular  Exercise.     Harold  L.  Higgins  and  Francis  G.  Benedict 

{Amer.  J.  Physiol,  1911,28,  291— 300).— Urea  and  ammonia  (C  :  N 

ratio  0"43  and  ()  respectively)  tend  to  keep  this  ratio  in  the  urine  low ; 

uric  acid,  creatinine,  and  other  carbonaceous  compounds  raise  this  ratio. 

The  value  of  a  study  of  the  C  :  N  and  calorie  :  N  ratios  in  the  urine  is 

very  great   in    nutrition  experiments   and  in  pathology.     The  ratios 

(methods  for  determining  which  are  given)  were  estimated  in  eighteen 

I  urines  after  a  long-distance  running  race.     In  twelve  cases  the  values 

[were  normal ;  the  remaining  six  gave  high  ratios,  probably  due  to  per- 

I  verted  protein  metabolism.     In  view  of  the  fact  that  the  calorie  :  carbon 

ratio  is  constant,  the  advantage  is  pointed  out  of  the  development  of 

either   a  volumetric   method  or  a  wet    process  by  which  estimations 

of    carbon  in   urine  can  be  rapidly  and  accurately  made. 

W.  D.  H. 

Differences  in  the  Urine  of  Health  and  Carcinoma.  Kenji 
Kojo  {Zeitsch.  physiol.  Chem.,  1911,  73,  416 — 433). — The  amount  of 
nitrogen  which  is  precipitable  by  metallic  salts  (zinc  and  barium) 
is  about  twice  as  great  in  the  urine  of  carcinoma  as  in  health.  The 
disturbance  of  metabolism  to  which  this  is  attributable  is  unknown  ; 
nor  is  it  known  if  it  is  characteristic  of  cancer.  W.  D.  H. 

The  Degradation  of  the  Naphthalene  Ring  in  the  Animal 
Body.  T.  KiKKOJi  (Biochem.  Zeitsch.,  1911,  35,  57— 87).— After 
ingestion  of /3-1-naphthylalanine  by  a  dog,  a  nitrogenous  substance  was 
excreted  in  the  urine^  of  which  the  composition  has  not  yet  been 
definitely  determined.  After  ingestion  of  the  corresponding  j3-2-coui- 
pound  a  similar  substance  was  also  excreted  (with  the  probable 
formula  Cj^H^gOgNg),  but  in  relatively  smaller  quantities.  In  addition, 
;8-naphthylacetic  acid  and  somewhat  larger  quantities  of  hippuric  acid 
were  excreted.  After  ingestion  of  /3-naphthyl pyruvic  acid,  /8-naphthyl- 
acetic  and  hippuric  acids  were  also  excreted.  A  nitrogen  derivative 
was  not  in  this  case  isolated.  These  results  indicate  the  influence  of 
the  position  of  the  side-chain  on  the  degradation  of  the  naphthalene 
ring  in  the  animal  body,  which  is  discussed  theoretically  in  some 
detail  by  the  author,  and  compared  with  the  various  known  degrada- 
tions of  the  benzene  ring,  such  as  is  found  both  in  alcaptonuria  and  in 
normal  cases. 

The  naphthylalanines  were  prepared  by  condensing  the  naphth- 
aldehydes  with  hippuric  acid  to  the  lactimides  of  the  a-benzoylamino- 
naphthyiacrylic  acids.  The  benzoylaminonaphthylacrylic  acids 
obtained  from  this  by  hydrolysis  with  potassium  hydroxide  were 
reduced  by  sodium  amalgam  to  benzoylnaphthylalanines,  from  which, 
by  scission  of  the  benzoyl  group  with  acid,  the  naphthylalanines  were 
obtained  in  the  form  of  the  hydrochlorides.  The  author  gives* 
improved  methods  for  preparing  the  naphthaldehydes,  and  obtained 
the  following  substances  in  the  course  of  the  research  : 

a-Benzoylamino-^-l  - Tiaphthylacrylic  acid, 

CioH/CH :  C(  NHBz)  •  CO2  H, 

VOL.  c.  ii.  61 
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yellow  needles,  m.  p.  221°;  the  lactimide,  CggHjgOjN,  r'eddish-yellow 
needles,  m.  p.  168 — 169°.     fi-\-Naphthylalanine, 

OioHy-CH2-CH(NH2)-C02H,  :  ' 

colourless  leaflets,  m.  p.  240°  (decomp.) ;  the  hydrochloride  forms 
colourless  needles,  and  the  benzoyl  derivative  rosettes  of  colourless, 
glistening  leaflets,  m.  p.  192—193°.' 

a-Ilenzoylamino-fi-2-naphthylacrylic  acid,  pale  yellow,  stout  needles, 
m.  p.  229 — 230°  (decomp.) ;  the  lactimide,  yellow  needles,  m.  p. 
147 — 148°.  p-% Naphthylalanine,  radiating  spheres;  m.  p.  263 — 264° 
(decomp.) ;  the  hydrochloride  was  not  obtained  pure ;  the  benzoyl 
derivative  forms  glistening  leaflets,  m.  p.  164°. 

^-Naphthylpyruvic  acid,  CjoHy'CHg'CO'OOgH,  prepared  from 
a-benzoylamino-)8-2-naphthylacryiic  acid  by  boiling  with  potassium 
hydroxide  solution,  crystallises  in  colourless,  wide  needles  and  irregular 
leaflets,  m.  p.  192°  (decomp.).  S.  B.  S. 

The  Degradation  of  Carboxylic  Acids  in  the  Animal  Body. 

XIII.  The  Behaviour  of  Purylacrylic  and  Furoylacetic 
Acids  in  the  Animal  Body.  Ernst  Friedmann  {Biochem.  Zeitsch., 
1911,  35,  40—48.  Compare  Abstr.,  1910,  ii,  977).— Furylacrylic 
acid  after  subcutaneous  injection  into  the  body  of  the  dog  is  excreted 
unchanged  to  the  extent  of  29%;  in  addition,  pyromucic  acid  (22"4%) 
is  excreted  and  f  uryl  methyl  ketone.  The  results  might  indicate  that 
furoylacetic  acid  is  formed  as  an  intermediate  product,  although  direct 
evidence  of  its  formation  was  wanting.  When,  however,  this 
substance  was  injected,  either  as  ester  or  sodium  salt,  neither 
pyromucic  nor  pyromycuric  acids  could  be  detected.  It  is  therefore 
concluded  that  a  /S-keto-acid  is  not  formed  as  an  intermediate  stage  in 
the  degradation  of  furylacrylic  or  furylpropionic  acids,  thus  confirm- 
ing an  opinion  formerly  expressed  by  the  author  that  a^-unsaturated 
acids  can  be  degraded  to  acids  with  two  less  carbon  atoms  without  the 
intermediate  formation  of  keto-acids.  S.  B.  S. 

The  Degradation  of  Carboxylic  Acids  in  the  Animal  Body. 

XIV.  The  Removal  of  Hydrogen  in  the  Animal  Body.  Ernst 
Friedmann  {Biochem.  Zeitsch.,  1911,  35,  49—56). — In  view  of  the 
various  observations  on  the  formation  of  unsaturated  acids  from 
saturated  in  the  animal  body,  and  to  throw  light  on  the  processes 
involved  in  the  removal  of  hydrogen,  the  author  tried  the  effect  of 
feeding  dogs  with  the  following  hydrogen-rich  substances  :  cyc^ohexane- 
carboxylic  acid,  hexahydroanthranilic  acid,  c?/c^ohexaneacetic  acid,  and 
C2/c^ohexauolacetic  acid.  The  two  former  only  caused  a  notable 
increase  in  the  amount  of  hippuric  acid  excreted.  A  method  for 
isolating  this  substance  from  the  urine  is  described.  S.  B.  S. 

Carbohydrate  Metabolism.  I.  The  Influence  of  Hydrazine 
on  the  Organism  with  Special  Reference  to  the  Blood  Sugar 
Content.  Frank  P.  Underhill  {J.  Biol.  Ghem.,  1911,  10, 159—168). 
— Hydrazine  sulphate  subcutaneously  injected  in  dogs  and  rabbits  in 
doses  of  0*1  gram  per  kilo,  of  body-weight  causes  death.  Half  this 
quantity  is  usually  followed  by  recovery,  and  lowers  the  amount  of 
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sugar  in  the  blood  of  dogs  ;  this  effect  is  not  constant  in  rabbits. 
During  a  short  period  of  inanition,  assimilation  of  dextrose  after 
hypodermic  administration  is  as  good  as  in  normal  well-fed  dogs. 
Dextrose  in  subcutaneous  doses  of  5  grams  per  kilo,  promptly  causes 
death  if  the  dogs  had  previously  been  treated  with  non-fatal  doses  of 
hydrazine.  Hydrazine  introduced  into  the  blood  stream  causes  no 
appreciable  immediate  influence  on  arterial  blood-pressure. 

W.  D.  H. 

Action  of  an  Oxazine  (3:5:9-  Triaminophenoxazonium 
Jhloride)  on  Trypauosomes.  A.  Laveban  and  Eoudsky  {Compt. 
rend.,  1911,  153,  226 — 230.  Compare  Kehrmann  and  Sager,  Abstr., 
1903,  i,  279). — The  experiments  were  conducted  on  mice  by  intra- 
luscular  injection,  using  a  0'1%  aqueous  solution  of  the  substance. 
^Both  in  vivo  and  in  vitro  the  centrosomes  show  a  marked  affinity  for 
the  dye,  which  also  brings  about  morphological  changes.  In  1\  Brucei 
the  centrosomes  disappear,  and  the  new  modification  is  transmissible 
by  heredity.  Other  species  of  trypanosomes  show  the  same  behaviour 
in  variable  degrees  ;  in  general,  their  virulence  is  diminished,  but 
often  only  temporarily.  W.  0.  W. 

The  Physiological  Effects  of  Alkaloids  of  Zygadenus  Inter- 
medins. Philip  H.  Mitchell  and  George  Smith  {Amer.  J.  Physiol., 
1911,  28,  318 — 329). — An  alkaloidal  preparation  from  Zygadenus 
intermedins  (one  of  the  death  camas,  which  is  so  destructive  to  sheep) 
causes  slowing  of  the  heart  by  acting  on  the  cardio-inhibitory  centre, 
slowing  of  the  respiration  by  acting  on  the  respiratory  centre,  vaso- 
dilatation, purgation,  and  emesis.  In  quantities  approaching  the  fatal 
dose  (5  mg.  per  kilo,  of  guinea-pig)  the  heart  is  rapid  and  irregular, 
and  the  respiration  convulsive.  In  fatal  doses  the  heart  stops  before 
respiration.  W.  D.  H. 

Pharmacology  of  Substances  Behaving  Like  Digitalis. 
Albertus  Sluyterman  {Zeitsch.  Biol.,  1911,  57,  112 — 134). — The 
action  of  antiarin,  helleborein,  oleandrin,  infusion  of  Folia  Digitalis, 
barium  chloride,  and  methyl-violet  on  the  ventricle  of  the  frog's  heart 
was  examined.  The  general  effect  of  all  is  the  same,  so  that  the 
author  classes  them  as  digitalis  substances.  Examination  of  the 
curves,  however,  reveals  certain  differences ;  a  scale  of  activity  for 
different  dilutions  can  be  drawn  up  for  antiarin,  digitalis  infusion, 
and  barium  chloride,  but  not  for  the  others.  E.  J.  R. 

jo-Iodophenylarsinic  Acid  and  Some  of  its  Derivatives.  II. 
Pharmacological  Action.  Efisio  Mameli  and  Aldo  Patta  {Arch. 
Farm,  sperim.  Scl,  1911,  11,  475—484.  Compare  Abstr.-,  1909, 
i,  543;  1910,  i,  531). — From  experiments  with  guinea-pigs,  rabbits, 
and  dogs,  the  authors  find  that  jt>-iodophenylarsinic  acid  is  much  more 
toxic  than  atoxyl,  so  that  the  displacement  of  NHj  by  iodine  increases 
toxicity.  The  absorption  of  the  substance  requires  considerable  time  : 
iodine  does  not  appear  in  the  urine  until  three  to  five  hours  after 
administration  of  the  drug.     The  absorption  of  the  iodide  of  the  acid 
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is  even  slower.  After  administration  of  the  acid,  all  the  iodine  of 
the  urine  is  in  organic  combination,  but  the  iodide  yields  also  ionic 
iodine  in  the  urine.  In  both  cases  arsenic  is  present  in  inorganic 
combination,  and  the  appearances  found  in  the  animals  coincide  with 
those  of  arsenic  poisoning.  R.  Y.  S. 

/j-Iodophenylarsinic  Acid  and  Some  of  its  Derivatives. 
III.  Action  on  Metabolism,  on  the  Circulation,  and  on 
Trypanosomas.  Efisio  Mameli  and  Aldo  Patta  {Arch.  Farm, 
sperim.  Sci.,  1911,  12,  1 — 7.  Compare  preceding  abstract). — In 
rabbits,  p-iodophenylarsinic  acid  appears  to  diminish  the  rate  of  the 
metabolism  of  the  albumins.  The  substance  does  not  affect  the  pulse 
or  the  arterial  pressure,  Neither  the  acid  nor  its  iodide  has  any 
action  on  Trypanosoma  Brucei.  R.  V.  S. 

Mercurial  Therapeutics  of  Experimental  Syphilis  in  the 
Rabbit  and  of  Brazilian  Spirollosis.  L.  Launoy  and  G.  Levaditi 
{Compt.  rend.,  1911,  153,  304 — 306). — The  mercury  derivative  of  the 
dithiocarbamate  of  potassium  methylamiDoacetate, 
(C0.2K-CHPh-NMe-CS2)2Hg, 
(Fourneau,  this  vol.,  i,  528),  has  a  distinct  curative'action  in  syphilis  of 
rabbits  and  spirollosis  of  fowls  when  administered  by  intravenous 
injection.     Instances  of  complete  cure  are  recorded.  W.  O.  W. 

Action  of  Senecio  Alkaloids  and  the  Causation  of  Hepatic 
Cirrhosis  in  Cattle.  Arthur  R.  Cushny  {Froc.  Roy.  Soc,  1911, 
£,  84,  188 — 190). — Whilst  the  various  species  of  Senecio  in  this 
country  are  usually  considered  harmless,  in  Canada  and  New  Zealand 
the  species  Senecio  'fJacoboea,  apparently  identical'  with  the  common 
ragwort,  is  associated  with  hepatic  cirrhosis  in  cattle,  and  in  S.  Africa 
this  disease  is  associated  with  Senecio  Burchellii  and  S.  latifolius,  from 
which  Watt  (Trans.,  1909,  95,  466)  obtained  two  alkaloids,  senecifoline 
and  senecifolidine, 

The  results  of  experiments  with  these  two  alkaloids  showed  that 
they  are  equally  toxic  and  produce  the  same  symptoms.  Very  large 
amounts  have  an  effect  on  the  central  nervous  system  resembling  that 
seen  in  many  convulsive  poisons,  whilst  with  smaller  quantities  the 
chief  effect  is  haemorrhage,  which  may  occur  in  almost  any  organ  and 
is  constant  in  the  liver  and  nearly  always  present  in  the  stomach  and 
bowels. 

Experiments  with  extract  of  English  ragwort  and  of  S.  silvaticus 
collected  in  Yorkshire  gave  negative  results.  S.  vulgaris  (common 
groundsel)  collected  in  England  proved  poisonous,  the  animals  dying 
from  symptoms  resembling  those  produced  by  senecifoline,  but  with 
diarrh&a.  N.  H.  J.  M. 

The  Combination  of  Tetanus  Toxin  [with  other  Substances]. 
II.  Siegfried  Loewe  {Biochem.  Zeitsch.,  1911,  34,  495 — 511.  Com- 
pare this  vol.,  ii,  638). — The  tetanus  toxin,  in  varying  concentrations, 
was  shaken  with  brain  substance,  and  the  coefficient  of  distribution 
between  the  two  phases  ascertained   by  determining  the  number  of 
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minimal  lethal  doses  in  the  aqueous  phase  at  the  end  of  the  experiment. 
The  results  indicate  that  there  can  be  no  question  of  a  chemical 
combination  between  the  brain  substance  and  the  toxin  ;  they 
indicate  rather  a  distribution  of  the  latter  between  the  two  phases  in 
the  sense  of  Henry's  law.  S.  B.  S. 

The  Action  of  Crotalus  Poison.  Ivar  Bang  and  E.  Overton 
[Biochem.  Zeitsch., 1911,34:,  428 — 461). — A  solution  of  the  dried  crotalus 
poison  in  pure  water  acts  toxically  on  tadpoles  only  when  the  solution 
reaches  a  concentration  of  1%.  By  the  addition,  however,  of  pmall 
quantities  of  hsemolysed  blood-corpuscles,  the  toxicity  is  increased 
three  hundred-fold,  and  is  then  about  one-third  of  that  of  cobra 
poison.  Within  certain  limits  the  toxicity  of  the  crotalus  poison 
increases  with  increasing  quantity  of  blood-corpuscles,  an  addition  of 
less  than  0"1  c.c.  to  25  c.c.  of  the  toxin  solution  exerting  no  action, 
whereas  1  c.c.  exerts  the  maximal  action.  This  is  probably  due  to 
the  action  of  the  phosphatides,  Merck's  "  lecithin  "  exerting  a  similar 
action.  The  toxic  action  of  crotalus  is  diminished  by  momentarily 
boiling  the  solution.  A  solution  of  the  poison  in  blood  serum  is  four  to 
five  times  stronger  than  the  correspondingsolution  in  water.  The  serum 
must  be  rendered  innocuous  to  the  tadpoles  by  previously  heating  it 
to  50°.  The  crotalus  poison  differs  from  the  cobra  poison,  in  that  in 
concentrations  sufficient  to  paralyse  the  central  nervous  system 
it  also  causes  stoppage  of  the  circulation.  The  solution  in  water  (but 
not  in  serum)  injures  the  skin  epithelium.  In  consequence  of  these 
two  last  actions,  the  toxic  action,  unlike  that  of  cobra  poison,  is  not 
reversible  when  the  tadpoles  are  transformed  to  a  toxin-free  medium. 
The  addition  of  calcium  chloride  to  a  crotalus  toxin  solution  activated 
by  blood-corpuscles  diminishes  or  destroys  the  toxicity.  The  anti- 
venin  preparation  (from  the  Pasteur  Institute  of  Lille)  as  strongly 
diminishes  the  toxic  action  as  it  does  that  of  cobra  poison.  The  toxic 
action  from  the  crotalus  bite  appears  to  come  into  play  when  the 
secretion  of  the  poison  glands  exerts  its  action  on  the  blood-corpuscles. 

S.  B.  S. 
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Electrical  Effects  Accompanying  the  Decomposition  of 
Organic  Compounds.  M.  C.  Potter  {rroc.  Roy.  Soc,  1911,  ^,  84, 
260 — 275). — Experiments  performed  with  yeast  and  dextrose, 
invertase,  diastase,  and  B.  coli  coinmunis  all  show  that  the  disintegra- 
tion of  organic  compounds  by  micro-organisms  is  accompanied  by  the 
liberation  of  electrical  energy.  The  electrical  effects  express  the 
activity  of  the  micro-organisms,  and  are  influenced  by  the  factors 
temperature,  concentration  of  the  nutrient,  and  the  number  of 
organisms  present.  They  take  place  only  within  the  ordinary 
temperature  limits  of  biological  activity. 
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A  special  type  of  galvanic  cell  with  platinum  electrodes  is  described. 
The  charge  was  found  to  correspond  with  an  E.M.F.  of  0"3  to  0*5  volt 
between  the  fermenting  and  non- fermenting  fluids.  E.  F.  A. 

The  Significance  of  Dihydroxyacetone  as  an  Intermediate. 
Product  of  Alcoholic  Fermentation.  S.  Kaeauschanoff  {Bm-. 
Deut.  hot.  Ges.,  1911,  29,  322— 327).  —  Jensen  states  that 
dihydroxyacetone  is  fermentable  by  yeast,  and  argues  that  it  is 
an  intermediate  product  in  the  fermentation  of  sugar.  The  author 
does  not  consider  that  Jensen's  methods  were  sufficiently  refined  ;  the 
small  amounts  of  carbon  dioxide  supposed  to  arise  from  fermentation 
may  in  reality  have  come  from  the  animal  charcoal.  E,  J.  R. 

Alteration  in  the  Fermentative  Properties  of  Yeast  Cells  on 

Killing   by   means   of  Acetone.     Reginald    0.    Herzog   and  O. 

Saladin  (Zeiisch.  physiol.  Chem.,  1911,  73,  263 — 283). — A  comparison 

is  made  of  the  relative  velocities  of  fermentation  of  dextrose,  Isevulose, 

mannose,  and  galactose  by  living  yeast  and  by  the  same  yeast  after 

killing  with  acetone.     Action  was  stopped  by  mercuric  chloride  and 

the  change  determined  polarimetrically.     The  velocity  constants    K 

1      G 
and    V  were    calculated    by    means    of    the  formulae  K=~\og-^   and 

t      Ct 

I      C  +  (C  —  C )  • 

V=  -log—- — ^—^ -,  in  which  Co  and  Ct  are  the  optical  rotations  at 

t  Ct 

the  beginning  and  after  a  time  t.  The  values  given  by  V  were  more 
constant.  The  quantity  of  dead  yeast  selected  was  such  as  to  give 
about  the  same  rate  of  fermentation  of  dextrose  as  the  living 
yeast. 

Doubling  the  quantity  of  either  dead  or  living  yeast  doubles  the 
rate  of  fermentation.  Galactose  was  not  fermented  by  the  yeast 
chosen.  The  relative  velocities  of  fermentation  of  dextrose,  Ijevulose, 
and  mannose  by  the  living  yeast  are  1  :  063  : 0'52,  and  by  the  acetone 
yeast,  1  :1'06:0'81,  indicating  that  the  killing  of  yeast  alters  its 
relative  fermentative  activity  towards  the  three  sugars.  The  change 
may  be  attributed  to  an  alteration  in  the  permeability  of  the  cell 
membrane  or  to  the  presence  of  different  zymases  within  the  cell. 
Adopting  Harden  and  Young's  view,  the  treatment  with  acetone  and 
ether  damages  a  substance  which  is  important  for  the  rapid  fermenta- 
tion of  dextrose,  but  relatively  less  important  for  that  of  Isevulose. 

E.  F.  A. 

Phosphorus  Assinailation  of  Aspergillus  Niger.  Arthur  W. 
Dox  {J.  Biol.  Chem.,  1911,  10,  77 — 80). — Raulin's  medium  was  used 
with  the  ammonium  phosphate  omitted,  and  an  equivalent  amount  of 
phosphorus  in  another  form  added.  Excellent  growth  was  obtained 
with  anhydrous  sodium  orthophospbate,  pyrophosphate,  and  meta- 
phosphate.  Sodium  hypophosphite  led  to  germination,  but  not 
growth,  and  sodium  phosphite  was  not  utilised  at  all.  Excellent 
results  were  also  obtained  with  various  organic  phosphorus  compounds, 
namely,  phytin,  sodium  glycerol  phosphate,  and  nucleinate,  lecithin, 
casein,  and  ovovitellin.  W.  D.  H. 
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Behaviour  of  Certain  Mould  Fungi  towards  Organic 
Acids.  I.  Keginald  O.  Herzog  andO.  Hipke  (Zeitsch.physiol.  Chem., 
1 911, 73, 281 — 289). — Mycoderma  cerevisae,  Monilia  Candida,  an(3  Oidium 
lactis  were  grown  for  six  weeks  in  solutions  containing  from  0-5  to  3% 
of  a  uumber  of  organic  acids.  They  caused  from  30%  to  95%  of  the  acid 
to  disappear,  being  very  selective  in  their  behaviour.  Mycelium 
killed  with  acetone  and  ether  when  kept  under  water  through  which  a 
stream  of  air  was  passed  developed  more  carbon  dioxide  in  presence  of 
acids,  tlie  acid  being  used  up  in  the  process.  Mycelium  treated  with 
liquid  air  behaved  quite  similarly  to  the  dead  mycelium,  although  it 
had  remained  alive.  E.  F.  A. 

Behaviour  of  Certain  Mould  Fungi  towards  Organic 
Acids.  II.  Reginald  O.  Herzog,  O.  Ripke,  and  0.  Saladin 
{Zeitsch.  physiol.  Chem.,  1911,  73,  290 — 301.  Compare  preceding 
abstract). — Mycoderma  cerevisiae,  killed  by  acetone,  when  kept  in 
solutions  of  acetic  or  lactic  acid  causes  a  disappearance  of  the  acid, 
which  is  not  oxidised,  however,  since  the  production  of  carbon  dioxide 
is  less  in  acid  than  in  pure  aqueous  solution.  Mandelic  acid  behaves 
similarly  ;  the  acid  used  up  is  not  bound  by  the  fungus,  either  by  salt 
formation  or  by  absorption,  or  converted  into  an  ester,  but  it  is 
chemically  changed.  There  is  no  difference  in  behaviour  between  the 
two  optical  isomerides  in  the  case  of  mandelic  and  tartaric  acids. 
Living  fungi  give  similar  results  with  acids.  E.  E.  A. 

Behaviour  of  Certain  Mould  Fungi  towards  Amino-acids. 
Reginald  0.  Herzog  and  0.  Saladin  (Zeitsch.  physiol.  Chem.,  1911, 
73,  302 — 307.  Compare  preceding  abstracts). — The  addition  of 
leucine  to  a  mycelium  of  PenicUlium  glaucum,  previously  kept  in 
water  until  the  respiratory  daily  output  of  carbon  dioxide  was  steady, 
caused  a  definite  increase  in  the  daily  production  of  carbon  dioxide. 
This  increase  amounted  to  considerably  more  than  was  to  be  accounted 
for  by  the  leucine  which  had  disappeared.  An  exactly  parallel 
behaviour  waa  shown  by  a  mycelium  previously  killed  with  acetone. 
Other  amino-acids  behave  similarly  in  causing  an  increased  production 
of  carbon  dioxide.  E.  F.  A. 

A  Ferment  Causing  Bitterness  in  Wines,  Acting  as  a 
Dehydrating  Agent  towards  Glycerol.  E.  Voisenet  {Compt, 
rend.,  1911,  163,  363—365.  Compare  Abstr.,  1910,  ii,  738,  909).— 
A  pure  culture  of  the  bacillus  causing  bitterness  iu  wine  has  been 
obtained  in  a  Laurent  peptone  medium.  This  has  previously  been 
shown  to  produce  acraldehyde  during  fermentation.  It  appears  to 
effect  a  direct,  irreversible  transformation  of  glycerol  into  acraldehyde 
without  the  formation  of  inter  mediate  compounds.  The  organism  is 
incapable  of  producing  acraldehyde  from  butyric,  lactic,  or  succinic 
acids,  glyceraldehyde  or  dihydroxyacetone.  The  acids  formed  during 
fermentation  have  an  inhibitory  effect  on  the  production  of  acraldehyde, 
but  this  proceeds  further  on  the  addition  of  calcium  carbonate. 

W.  O.  W, 
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The  Brepsins  of  Glomerella  Rufomaculans  and  Sphaeropsis 
Malorum.  Howard  S.  Reed  and  H.  S.  Stahl  (./.  Biol.  CJiem.,  1911, 10, 
109 — 112). — Erepsins  have  previously  been  found  by  others  in 
saprophytic  fungi,  but  not  in  parasitic  fungi.  The  two  fungi  named 
are  parasitic  and  infest  apples.  The  presence  of  erepsin  was  shown 
in  both.     The  extracts  of  the  mycelia  also  liquefy  gelatin. 

W.  D.  H. 

Chemistry  of  Tuberculin.  Georg  Lockemann  {Zeitsch.  physiol. 
Chem.,  1911,  73,  389 — 397). — Various  purified  forms  of  tuberculin  do 
not  give  the  protein  reaction.  The  bacilli  were  grown  in  a  uiediura 
containing  only  one  organic  substance,  namely,  asparagine.  The 
culture  fluids  were  found  to  contain  protein.  The  same  is  true  for 
glycerol-bouiilon  media;  but  the  preparation  known  as  endotin  did 
not  give  a  single  protein  reaction,  and  therefore  does  not  contain 
the  protein  substances  which  pass  during  growth  into  the  culture  fluid. 

W.  D.  H. 

Action  of  Nitrogen  on  Wines.  Philippe  Malvbzin  {Bull. 
Assoc,  chim..  Sucr.  Dist.,  1911,  29,  73 — 75). — When  nitrogen  is  passed 
thi^oiigh  wine  contained  in  a  test-tube  for  a  second,  and  the  wine 
inoculated  with  Mycoderma  vini,  a  turbidity  is  produced  after 
about  thirty-six  hours.  No  turbidity  is  produced  in  wine  merely 
inoculated. 

Red  wine  which  has  been  decolorised  with  animal  charcoal, 
inoculated  with  Mycoderma,  treated  with  nitrogen,  and  then  heated 
for  five  minutes  at  70 — 80°,  acquires  a  blue  colour  when  a  few  drops 
of  tincture  of  guaiacum  are  added.  When  treatment  with  nitrogen  is 
omitted,  either  no  blue  coloration  is  produced,  or  else  a  paler  blue  than 
in  the  nitrogen-treated  wine. 

If  an  excessive  amount  of  nitrogen  is  employed,  the  oxidising  action 
is  checked,  and  the  Mycoderma  vini  fails  to  develop. 

When  fermenting  wines  rich  in  sugar  are  saturated  with  nitrogen, 
left  for  a  day  or  two,  and  filtered,  fermentation  is  completely  checked. 
The  amounts  of  nitrogen  employed  were  20  grams  per  hectolitre. 

N.  H.  J.  M. 

The  Assimilation  of  Atmospheric  Nitrogen  by  Thermophilic 
Bacteria.  Hans  Pringsheim  {Centr.  Bakt.  Far.,  1911,  ii,  31, 
23 — 27). — Cultures  of  these  organisms  were  obtained  by  inoculating 
Winogradsky's  solution  with  a  little  garden  soil,  and  incubating  under 
anserobic  conditions  at  61°.  Active  fermentation  set  in  after  six  days, 
and  microscopical  examination  showed  the  presence  of  long  bacilli  and 
some  plectridium  forms.  Sub-cultures  could  not  be  obtained  until 
media  containing  soil  extracts  were  used.  In  such  media  and  with 
impure  cultures,  considerable  quantities  of  nitrogen  were  assimilated  ; 
where  5  and  2 '5  grams  of  dextrose  per  litre  of  nutrient  solution  were 
supplied,  the  respective  amounts  of  nitrogen  assimilated  for  each  gram 
of  sugar  fermented  were  3*0  and  6  2  mg.  H.  B.  H. 

The  Formation  of  Oxides  of  Nitrogen  during  Denitriflcation. 
Shigehibo  Suzuki    {Centr.   Bakt.    Par.,    1911,  ii,    31,   27—49). — An 
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account  of  experiments  carried  out  to  throw  light  on  some  discordant 
results  obtained  by  Beyerinck  and  Minkman  (Absbr.,  1909,  ii,  1043), 
and  to  ascertain  whether  a  production  of  nitrous  oxide  occirred  when 
nutrient  solutions  other  than  nitrate  bouillon  were  used. 

It  was  found  that  accurate  results  could  be  obtained  when  the 
mixture  of  gases  produced  by  fermentation  was  collected  over  mercury 
instead  of  calcium  chloride  solution,  the  oxygen  absorbed  by  means  of 
jyrogallol  instead  of  by  phosphorus,  and  the  remaining  gas  burnt 
/ith  pure  oxygen  and  carbon  monoxide  in  a  Drehschmidt's  platinum 
capillary  tube.  The  percentage  of  nitrous  oxide  in  the  gas  produced 
'during  denitrification  was  found  to  vary  at  diiferent  pei-iods  of  the  same 
fermentation,  and  to  be  dependent  to  a  large  extent  on  the  composition 
of  the  nutrient  solution.  In  all  cases  nitrous  oxide,  but  not  nitric 
oxide,  was  formed.  High  percentages  of  nitrate  and  high  temperatures 
were  favourable  to  the  production  of  the  former  gas.  H.  B.  H. 

The  Formation  of  Nitric  Oxide  by  B.  Hartlebi  during 
Denitrification.  A.  J.  Lebedeff  {Ber.  Deut.  hot.  Ges.,  1911,  29, 
327 — 329). — Nitric  oxide  is  evolved  during  the  growth  of  B.  Hartlebi 
under  anaerobic  conditions,  and  with  the  following  culture  solution  : 
1%  of  potassium  sodium  tartrate  or  sodium  lactate,  0-3%  of  potassium 
nitrate,  0-05%  of  potassium  dihydrogen  phosphate,  0*02%  of  magnesium 
sulphate,  and  a  trace  of  ferric  chloride  rendered  slightly  alkaline  with 
potassium  hydroxide.  After  three  or  four  days  at  26°,  it  is  found  that 
a  considerable  quantity  of  carbon  dioxide  is  evolved,  and  a  volume 
about  one-twentieth  as  great  of  nitric  oxide.  On  leading  air  into  the 
flasks,  brown  fumes  are  seen.  E.  J.  B. 

Plant    Chemistry.      P.    Q.    Keegan   {Chem.   News,    1911,    104, 

109 — 110). — From  the  results  of  analyses  of  about  fifty  wild  plants, 

the  conclusion  is  drawn  that  sugar  is  a  highly  important  product  of 

•  assimilation,  that  it  is  independent  of  starch,  and  is  not  a  respiratory 

{material  and  not  convertible  into  acids.     Sugar  migrates  in  the  plant, 

whilst  starch  does  not. 

An  alcoholic  extract  of  dried  leaves  of  Alliaria  officinalis,  previously 
extracted  with  benzene,  was  found  to  contain  a  tannoid  or  a  glucoside 
of  a  flavone  derivative,  which  differs  from  all  others  by  its  reaction 
with  iodine,  indicating  some  form  of  hydroxybenzoic  acid.  It  has  no 
catechol  or  quinol  nucleus,  but  probably  a  phloroglucinol  complex. 

Plants  of  the  order  Compositce  were  found  to  contain  a  tannoid 
which  contains  a  catechol  nucleus,  and,  perhaps,  a  quinol  nucleus. 
Other  plants  of  the  same  order  contain  coffee  tannin.  The  sub-order 
Corymhiferce  seems  to  have  most  tannoid,  and  the  Cynarocephalce  most 
tannin. 

In  connexion  with  the  statement  of  Pichard  (Ab.str.,  1899,  ii,  788) 
that  the  presence  of  chlorides  in  the  soil  and  the  absorption  by  plants 
is  antagonistic  to  the  absorption  of  nitrates,  it  was  found  that  seven 
micorhyza  plants  which  contain  no  nitrates  contained  9-8 — 28%  of 
chlorine  in  the  crude  ash,  whilst  the  same  number  of  nitrate  plants 
contained  only  1*2 — 4%,  On  the  other  hand,  some  micorhyza  plants 
were  found  to  contain  very  small,  and  aome  nitrate  plants  consider- 
able, amounts  of  chlorine.  N.  H.  J.  M. 
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Formation  of  Nitrous  Acid  in  the  Vegetable  and  Animal 
Cell,  Pierre  MAzi  {Compt.  rend.,  1911,  153,  357 — 360.  Compare 
this  vol.,  ii,  643). — The  fresh  juice  from  pea-stalks  was  precipitated 
with  alcohol  and  filtered  through  a  Chamberland  filter.  The  sterile 
liquid  thus  freed  from  the  organisms  which  produce  nitrous  acid  described 
in  a  previous  paper,  still  developed  traces  of  this  substance  when 
allowed  to  remain,  but  was  free  from  nitric  acid.  Etiolated  plants 
furnished  more  nitrous  acid  than  green  ones,  in  one  case  0*0093  gram 
per  litre  was  obtained  after  twenty-four  hours. 

Washed  blood-corpuscles  when  submitted  to  haemolysis  yield  a  liquid 
giving  a  distinct  reaction  with  potassium  iodide,  Bence  Jones' 
discovery  of  nitrous  acid  in  normal  urine  was  confirmed,  but  urine 
from  a  patient  in  an  advanced  stage  of  tuberculosis  gave  a  negative 
result.  W.  0,  VV. 

The  Relationship  between  Tanning  Substance  and  Another 
Colloid  in  Ripening  Fruits,  Especially  Phoenix,  Achras,  and 
Dioapyros,  Francis  E,  Lloyd  {Zeitsch.  Oliem.  Ind.  Kolloide,  1911, 
9,  65 — 73). — It  has  been  found  that  certain  tannin  cells,  especially 
those  of  the  pericarp  of  certain  fruits,  contain  a  second  colloidal 
substance  in  addition  to  tannin.  This  appears  to  absorb  the  tannin 
during  the  process  of  ripening,  and  as  a  result  of  this  absorption  the 
tannin  cannot  be  removed  from  the  cells  by  extraction  processes.  The 
active  colloid  appears  to  be  a  carbohydrate  which  resembles  the 
pectoses,  and  on  hydrolysis  yields  a  sugar. 

In  the  unripe  fruit  the  colloid  is  present  in  a  mucous  condition, 
which  changes,  however,  during  the  ripening  until  a  stiff  gelatin-like 
mass  is  obtained.  The  structure  of  the  tannin -colloid  aggregate,  is 
much  more  nearly  like  that  of  the  colloid  than  that  of  tannin.  It 
is  supposed  that  this  aggregate  is  of  the  nature  of  a  solid  solution,  and 
that  its  formation  is  of  primary  importance  in  connexion  with  the 
ripening  of  fruits.  H,  M.  D, 

Origin  of  Osmotic  Effects.  IV,  The  Differential 
Septa  in  Plants  with  Reference  to  the  Translocation  of 
Nutritive  Materials.  Henry  E.  Armstrong  and  E,  Frankland 
Armstrong  (Proc.  Roy.  Soc,  1911,-5,  84,  226 — 229,  Compare  this 
vol,,  ii,  642). — In  water,  laurel  or  Aucuha  leaves  remain  unchanged 
for  many  days.  When  a  substance,  such  as  toluene,  which  can 
penetrate  the  leaf  is  added  to  the  water,  not  only  does  the  leaf  change, 
but  reducing  sugar  and  other  substances  diffuse  out  of  it.  In  a 
solution  of  hydrogen  cyanide,  however,  although  similar  changes  take 
place  inside  the  leaf,  no  reducing  sugar  passes  out  into  the  solution. 

Most  leaves  become  brown  and  some  black  when  exposed  to  water 
containing  a  little  toluene ;  in  a  cyanide  solution  such  coloration  is 
very  much  less  marked.  These  differences  are  interpreted  as  proof 
that  differential  septa  which  breakdown  under  the  influence  of  most 
hormones  remain  intact  when  hydrogen  cyanide  is  used,  and  it  is 
suggested  that  the  septa  remain  intact  because  the  oxydase  effect  is 
eliminated  in  presence  of  hydrogen  cyanide. 

Oxidation  processes  are  at  a  maximum  in  plants  during  the  period, 
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when  light  is  inactive,  and  growth  takes  place  chiefly  during  this 
period ;  the  translocation  of  nutritive  materials  may  take  place 
because  the  septa  are  broken  down  and  rendered  permeable  by 
oxidation ;  they  may  be  repaired  subsequently  when  assimilatory 
processes  become  ascendant.  E.  F.  A. 

The  Action  of  Anaesthetics  on  the  Osmotic  Properties  of 
the  Plasma  Membrane.  W.  W.  Lepeschkin  {Ber.  Deut.  hot.  Ges., 
1911,  29,  349 — 355). — Treatment  of  a  plant  cell  with  an  aqueous 
solution  of  an  anaesthetic  lowers  the  permeability  of  the  plasma 
membrane  ;  thus  the  isotonic  coefficients  of  potassium  nitrate  for 
Tradescantia  discolor  were :  after  immersion  in  water,  2'95  ;  in  0'1% 
chloroform  water,  3*04,  the  corresponding  permeability  factors  being 
0"127  and  O'lCO  respectively.  Immersion  in  2*5%  ether  solution 
caused  a  still  further  lowering  of  permeability.  In  other  words 
anaesthetics  lead  to  an  increase  in  osmotic  pressure  of  the  cell  sap. 

The  bearing  of  these  results  on  Nathanson's  hypothesis  of  the 
Mosaic  structure  of  the  plasma  membrane  is  indicated.  E.  J.  R. 

Absorption  of  Arsenic  by  Beetroots.  Hans  Remmler  {Chem. 
Zeit.,  1911,  35,  977— 979).— The  author  has  carried  out  a  number  of 
experiments  in  order  to  ascertain  whether  the  spraying  of  beetroots 
with  arsenical  preparations  for  the  destruction  of  parasites  {Silpha 
atrata)  leads  to  the  absorption  of  appreciable  quantities  of  arsenic  by 
the  beetroots.  After  removal  of  soil  from  beetroots  which  had  been 
sprayed  with  a  solution  of  Schweinfurt-green,  the  roots  were  found  to 
contain  0"08  mg.  of  AsgOg  per  kilogram.  Other  specimens  con- 
tained less,  the  quantity  appearing  to  depend  on  the  amount  of 
arsenical  solution  which  reached  the  soil  during  the  spraying.  The 
beetroot  leaves  contained   0*25  mg.   of    AsgOg  per  kilogram. 

W.  P.  S. 

The  Action  of  Methylene-blue  on  the  Respiration  and 
Alcoholic  Fermentation  of  Living  and  Killed  Plants.  Wladimir 
I.  Palladin,  Elise  Ht)BBENET,  and  Maeie  Korsakoff  {Biochem. 
Zeitsch.,  1911,  35,  1 — 18). — In  the  pi-esence  of  air,  etiolated  stem  tips 
of  Vicia /aba,  which  have  been  coloured  with  methylene-blue,  excrete 
considerably  more  carbon  dioxide  than  do  uncoloured  control  tips. 
The  tips  from  Pisum  sativum  are  similarly  effected  by  the  dye,  but  to 
a  less  degree.  Quinine  has  a  similar  action.  On  the  seeds,  however, 
the  action  in  the  two  plants  differs,  in  that  methylene-blue  stimulates 
slightly  the  respiration  of  the  seeds  of  Pisum  sativum,  whereas  quinine 
slightly  diminishes  it.  The  difference  of  action  is  explained  by  the 
difference  in  the  amounts  of  respiratory  chromogen,  those  materials 
containing  small  quantities  of  these  substances  being  only  slightly 
stimulated  by  methylene-blue,  and  being  readily  poisoned  by  quinine. 
The  stimulating  action  of  methylene-blue  on  Vicia  faba  ceases  if  the 
pUnt  is  killed  by  subjecting  it  to  a  low  temperature.  Other  differ- 
ences between  the  action  of  the  methylene-blue  on  aerobic  and  anaerobic 
respiration  are  demonstrated.  The  ratio  carbon  dioxide/alcohol  is 
about  1  in  coloured   plants,  but  less  than  1    in   the  control  plants. 
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Disodium    hydrogen    phosphate    paralyses    the    injurious    action    of 
methylene-blue  on  the  etiolated  stem  tips  of  Viciafaba.  S.  B.  S. 

Direct  Assimilation  of  Inorganic  and  Organic  Forms  of 
Nitrogen  by  Higher  Plants.  Henry  B.  HuxcniNSON  and  Norman 
H.  J.  Miller  (Cewfr.  ^a^f.  Par.,  1911,  ii,  30,  513—547.  Compare 
Abstr.,  1909,  ii,  923). — Water-culture  experiments,  under  sterilised 
conditions,  with  the  apparatus  previously  described  {loc.  cit.),  in  which 
peas  were  supplied  with  nitrogen  in  various  forms. 

Of  the  substances  employed,  urea  showed  the  greatest  ai^similation, 
one  plant  taking  up  182  mg.  of  nitrogen.  Barbituric  acid  (with 
calcium  carbonate)  was  readily  assimilated,  being  possibly  converted 
in  the  plant  into  urea  and  malonic  acid.  Acetamide  and  alloxan 
were  also  readily  assimilated,  the  former  producing  more  growth  than 
ammonium  sulphate  without  calcium  carbonate,  whilst  formamide, 
glycine,  alanine,  guanidine  hydrochloride,  cyanuric  acid,  and  oxamide, 
although  assimilated,  were  taken  up  in  smaller  amounts.  The  results 
obtained  with  trimethylamine,  jo-urazine  [1  :  2  :  4  : 5-tetrazine],  and 
hexamethylenetetramine  were  doubtful,  as  although  one  of  the  two 
plants  showed  a  slight  gain  of  nitrogen  (especially  with  ^-urazine 
and  hexamethylenetetramine),  there  was  no  gain  in  dry  produce. 
Hydroxy lamine  hydrochloride,  ethyl  nitrate,  propionitrile,  and  methyl 
carbamate  gave  negative  results,  whilst  tetranitromethane  is  toxic. 

Soluble  humus  was  readily  assimilated,  producing  considerable 
growth.  Peptone  was  also  assimilated,  but  the  dry  produce  was  a 
good  deal  less  than  with  humus.  N.  H.  J.  M. 


Constituents  of  Apples.  Carl  Thomae  {J.  pr.  Cliem.,  1911,  [ii], 
84,  247 — 248). — By  the  distillation  of  apple-skins  in  steam  and 
extraction  of  the  resulting  aqueous  liquid,  a  soft  mass  is  obtained, 
which  yields  a  crystalline  substance  when  moistened  with  alcohol ;  the 
alcoholic  filtrate  contains  a  yellow  oil,  having  a  refreshing  odour 
of  apples. 

When  treated  with  dilute  sodium  carbonate  and  extracted  with 
ether,  the  skins  yield  a  colourless,  odourless,  powdery  substance,  m.  p. 
above  200°.  This  substance  is  not  readily  wetted  by  water,  and  in 
conjunction  with  a  little  plant-fat  or  gum,  forms  the  covering  which 
prevents  the  fruit  from  drying.  F.  B. 

Chemistry  of  Polyporus  frondosus.  Max  Bamberger  and  A. 
Landsiedl  (Monatsh.,  1911,  32,  641 — 642). — The  alcoholic  extract  of 
the  fungus  contains  a  basic  nitrogenous  substance  which  forms  a 
colourless,  granular  powder.  It  dissolves  readily  in  mineral  acids,  with 
which  it  gives  crystalline  salts.  The  hydrochloride  and  hyd.rohromide 
crystallise  in  transparent,  rectangular  columns  and  quadratic  plates. 
The  sulphate  is  specially  characteristic,  crystallising  in  glass-like 
needles.  The  nitrate,  picrate,  and  platinichloride  have  been  prepared. 
The  salts  do  not  become  brown  until  heated  above  300°. 

E.  F.  A. 
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Loss  of  Hydrocyanic  Acid  from  Cherry-laurel  Water 
on  Keeping  and  on  Treatment  with  Animal  Black.  A.  Astkuc 
(J.  Pkarm.  Ghim.,  1911,  [viil.  4,  5  — 13). — This  paper  is  mainly 
of  pharmacentical  interest.  The  results  obtained  show  that  to  avoid 
loss  of  hydrogen  cyanide  from  the  cherry-laurel  water  of  the 
French  codex,  the  water  should  be  stored  in  the  dark  in  well-stoppered 
bottles  holding  from  125  to  150  c.c,  and  that  the  supply  should  be 
renewed  frequently  and  its  content  of  hydrocyanic  acid  determined 
from  time  to  time. 

Cherry-laurel  water,  which  has  become  coloured,  due  to  the  action 
of  air  aud  light,  should  not  be  decolorised  by  animal  charcoal,  as  this 
occasions  large  losses  of  hydrogen  cyanide.  The  amount  of  acid 
absorbed  by  the  charcoal  varies  with  the  quality  of  the  latter,  the 
strength  of  the  water  in  acid,  and  the  quantity  of  charcoal  used,  but  is 
scarcely  affected  by  the  time  the  charcoal  is  left  in  contact  with 
the  water  or  the  temperature  (up  to  80°)  at  which  the  operation 
is  conducted.  T.  A.  H. 

The  Sugar  in  the  Nodules  of  Nephrolepis  hirsutula,  Presl. 
G.  DiETHELM  LiEBEK  {Bev.  Deut.  hot.  Ges.,  1911,  29,  375— 380).— The 
nodules  contained  4*3%  of  dry  matter,  of  which  1*6  was  sugar.  Beyond 
the  fact  that  the  sugar  is  a  hexose  or  mixture  of  hexoses,  nothing 
more  could  be  determined.  E.  J.  R. 

Chemical  Examination  of  CBnanthe  Crocata.  Fkank  Tutin 
{Pharm.  J.,  1911,  [iv],  33,  296 — 298), — The  investigation  was  under- 
taken to  ascertain  the  nature  of  the  substance  to  which  the  well  known 
toxic  action  of  this  plant  is  due.  Poehl  {^Arch.  exp.  Path.  Pkarm., 
1895,  34,  258)  has  attributed  this  property  to  "  oenanthotoxin,"  a 
neuti'al,  amorphous  product  soluble  in  ether,  and  the  author  confirms 
this  observation,  but  points  out  that  the  toxic  material  is  ill-defined 
and  amorphous,  so  that  no  formula  can  be  assigned  to  it.  In  addition 
a  number  of  physiologically  inactive  substances  were  isolated. 

A  concentrated  alcoholic  extract  of  the  whole  plant  deposited 
suci'ose  on  keeping.  On  steam-distillation  the  extract  yielded  (1)  » 
volatile  oil,  b.  p  100— 2OO7IOO  mm.,  Dj^  0-9381,  ap  +1°16'  in  a 
25  mm.  tube,  which  was  yellow,  had  an  unpleasant  odour,  and 
gave  the  furfuraldehyde  reaction  ;  (2)  a  dark-coloured  aqueous  liquid, 
and  (3)  a  brown  resin.  From  the  aqueous  liquid  salicylic  acid,  a 
crystalline  substance,  m.  p.  83°,  amorphous  products,  and  a  mixture  of 
dextrose  and  Itevulose,  probably  resulting  from  inversion  of  sucrose, 
were  obtained.  The  brown  lesin  was  resolved  iuto  its  constituents 
by  extraction  successively  with  light  petroleum,  ether,  chloroform, 
ethyl  acetate,  and  alcohol.  The  portion  soluble  in  light  petroleum 
contained  triacontane,  hentriacontane,  ipuranol,  a  phytosterol,  probably 
sitosterol,  Cg^H^gO,  palmitic  acid,  and  a  mixture  of  unsaturated  fatty 
acids,  chiefly  linoleic  acid.  The  portion  dissolved  by  ether  was  a 
brown,  sticky  solid,  of  which  about  half  was  soluble  in  alkalis,  the 
residue  being  a  dull  green,  viscid  mass,  which  became  reddish-brown 
when  heated  with  potassium  hydroxide  in  alcohol. 

The  portions  of  the  crude  resin  finally  dissolved  in  turn  by  chloro- 
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form,  ethyl  acetate,  and  alcohol  were  black,  amorphous  solids,  devoid 
of  physiological  activity  when  given  to  guinea-pigs  in  doses  of  1  gram. 
This  was  also  the  case  with  the  aqueous  liquid,  but  similar  doses  of 
the  light  petroleum  and  ether  extracts  of  the  resin  rendered  guinea- 
pigs  hyper-excitable,  and  marked  convulsions  with  trismus  soon 
appeared.  Of  the  two  portions  of  the  ether  extract,  the  neutral  part 
was  more  active  than  the  acidic  portion,  and  the  former  probably 
corresponds  with  Poehl's  "  cenanthotoxin."  No  alkaloid  or  enzyme 
could  be  detected  in  any  part  of  the  plant.  T.  A.  H. 

Algerian  Oleander  Bark.  Albert  Leulier  {J.  Pharm.  Chim.,  1911, 
[vii],  4,  157 — 161). — Dubigadoux  and  Durieu  have  shown  already 
that  the  latex  of  this  apocynaceous  shrub  contains  a  strophanthin-like 
glucoside,  and  the  author  confirms  this  and  further  characterises  the 
glucoside. 

The  bark  of  the  plant,  which  contains  the  latex,  was  used  as  a  raw 
material,  and  Fraser's  process  was  employed  for  the  isolation  of  the 
glucoside  (Abstr.,  1887,  1115;  1888,  606;  1890,  262).  It  crystal- 
lises in  minute,  brilliant,  pale  yellow,  irregular  lamellae,  is  intensely 
bitter,  dissolves  in  water,  alcohol  or  glycerol,  is  precipitated  by  tannin 
solutions,  and  becomes  pasty  at  about  165°,  It  is  hydrolysed  by 
boiling  with  mineral  acids,  forming  a  reducing  sugar  and  an 
amorphous  bitter  substance,  m.  p.  92°  (approx.).  A  number  of  colour 
reactions  of  the  parent  glucoside  are  described.  It  is  regarded  as 
possibly  a  ^-strophanthin  (compare  Feist,  Abstr.,  1900,  i,  565). 

T.  A.  H. 

Pot-culture  Experiments.  John  A.  Yoelcker  (J.  Roy.  Agric. 
Soc,  1910,  71,  343—350.  Compare  Abstr.,  1908,  ii,  622).— Small 
amounts  of  lithium  salts  (Li  =  0-0018%)  seem  to  have  a  stimulating 
effect  on  wheat ;  no  injurious  action  was  observed  when  the  amount 
of  lithium  does  not  exceed  0*002%.  Caesium  salts  may  be  employed 
in  larger  amounts  (0"0036%)  without  injurious  effects.  Zinc  salts 
are  injurious  to  wheat  when  the  soil  contains  0*04%  of  zinc. 

Experiments  in  which  barley  was  grown  in  soil  containing  0*02%  of 
iron  sulphate  and  varying  amounts  of  manganese  sulphate  (0"005  to 
0*06%)  showed  a  slightly  stimulating  effect,  but  no  clear  differences 
due  to  the  different  amounts  of  manganese.  Similar  results  were 
obtained  when  0'02%  of  manganese  sulphate  and  varying  amounts  of 
iron  sulphate  were  applied  to  the  soil.  N.  H.  J.  M. 

Production  of  Nitrates  in  Arable  Soils.  Alfred  Koch 
(J.  Landw.,  1911,  59,  293 — 315). — Drain-pot  experiments  on  nitrifica- 
tion in  different  soils  and  subsoils,  both  alone  and  with  addition  of 
ammonium  sulphate. 

Comparing  the  amounts  of  nitrates  produced  in  the  surface  soil 
(20  cm.)  and  in  the  subsoil  (20—40,  40—60,  and  60—80  cm.),  it  was 
found  that  the  amounts  of  nitrates  decreased  with  the  depth  more 
than  the  percentages  of  total  nitrogen.  When  ammonium  sulphate 
was  added  to  the  soils,  somewhat  less  nitrate  was  formed  in  the 
subsoils  than  in  the  surface  soil  during  the  first  three  months,  whilst 
later  on  there  was  less  difference. 
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Ammonium  sulphate  (2  grams  per  kilo,  of  soil)  applied  in  November 
was  nitrified  to  the  extent  of  one-half  by  the  following  March^  and 
completely  nitrified  by  June. 

As  regards  losses  of  nitrogen  during  the  nitrification  of  ammonium 
salts,  the  results  obtained  with  two  different  soils  showed  that 
83 — 85%  of  the  nitrogen  applied  was  nitrified.  In  the  case  of  subsoil 
(60 — 80  cm.)  the  amount  of  nitrogen  recovered  as  nitrate  amounted 
to  only  78%.  In  addition  to  loss  of  nitrogen  applied  as  ammonium  salt, 
there  was  also  a  loss  of  soil  nitrogen. 

Application  of  lime  to  soils  containing  ammonium  sulphate  checks 
litrification  as  long  as  an  odour  of  ammonia  is  perceptible.  Lime 
idded  to  soil  alone  increased  nitrification  until  converted  into 
irbonate.  N.  H.  J.  M. 

Behaviour  of  Manganese  in  the  Soil  Towards  Some 
Agricultural  Plants.  Paul  Leidreiter  {Bied.  Zentr.,  1911,  40, 
531 — 535  ;  from  Inaug.  Diss.,  Rostock). — The  results  of  pob  experi- 
ments in  which  oats  were  manured  with  various  manganese  compounds 
showed  in  every  case  an  increased  yield  as  compared  with  plants  which 
received  no  manganese.  The  highest  gain  was  obtained  with 
manganese  carbonate ;  pyrolusite  and  manganese  phosphate  gave 
the  next  highest  results,  whilst  the  least  gain  was  obtained  with 
the  nitrate.  Similar  results  were  obtained  with  beans  with  small 
amounts  of  manganese,  whilst  larger  amounts  were  injurious. 

In  experiments  with  mustard  in  sandy,  loam,  and  humus  soils, 
it  was  found  that  the  effect  of  the  different  forms  of  manganese 
varies  according  to  the  nature  of  the  soil.  In  sandy  soil,  pyrolusite 
and  manganese  carbonate  gave  the  greatest  gains.  In  loam  the 
greatest  and  least  gains  were  obtained  with  manganese  hydroxide  and 
pyrolusite  respectively. 

Further  experiments  with  sugar-beet  and  mangolds  grown  in  sandy 
loam  showed  increased  yields  of  leaf  and  roots  when  manganese  was 
applied.  In  the  case  of  potatoes,  manganese  sulphate  increased  the 
yield  both  of  tubers  and  starch. 

Water-culture  experiments  with  oats  showed  that  manganese  is 
injurious  when  25  mg.  per  litre  is  present,  and  that  the  plants  fail 
altogether  in  solutions  containing  0*5  gram  per  litre. 

Oats  take  up  most  manganese  when  applied  in  the  form  of  nitrate 
whilst  beans  take  up  more  as  phosphate  than  as  nitrate. 

N.  H.  J.  M. 

Dihydroxystearic  Acid  in  Good  and  Poor  Soils.  Oswald 
ScHREiNER  and  Elbert  C.  Lathrop  {J.  Amer.  Chem.  Soc,  1911,  33, 
1412 — 1417). — The  authors  have  isolated  dihydroxystearic  acid 
from  soil  by  extraction  with  2%  sodium  hydroxide  solution. 
Examination  of  a  number  of  soils  shows  it  to  be  an  almost  invariable 
acccompaniment  of  infertility;  the  soil  conditions  in  which  it  is  found 
are  generally  poor  drainage,  poor  aeration,  too  great  compactness, 
deficiency  in  lime,  lack  of  good  oxidation,  and  tendency  for  fungus 
development.  It  does  not  appear  to  be  connected  with  any  special 
crop. 


ii.   924  ABSTRACTS   OF   CHEMICAL   PAPERS. 

The  authors  have  already  shown  that  the  acid  is  harmful  to  plants 
in  water  cultures  ;  they  consider  therefore  that  it  is  a  direct  factor  in 
causing  infertility,  but  it  is  not  necessarily  the  only  factor  ;  it  i^, 
however,  symptomatic  of  poor  soil  conditions.  E.  J.  R, 

The  Availability  of  Nitrogenous  Materials  as  Measured  by 
Ammoniflcation.  Jacob  G.  Lipman,  Percy  E.  Brown,  and  Irving  L. 
Owen  {Gtnlr.  Bakt,  Par.,  1911,  ii,  31,  49 — 85). — The  value  of  many 
organic  fertilisers  is  determined,  not  so  much  by  the  actual  amount  of 
nitrogen  as  shown  by  chemical  analysis,  as  by  the  rate  at  which  the 
substance  is  broken  down  in  the  soil,  that  is,  its  availability.  The 
present  paper  is  an  attempt  to  ascertain  whether  this  availability  can 
be  gauged  by  ammoniflcation,  and  how  far  the  results  so  obtained 
agree  with  vegetation  experiments. 

Definite  quantities  of  dried  blood,  tankage,  and  ground  fish  from 
different  sources  were  mixed  with  100  grams  of  loam  and  quartz  sand, 
and,  after  being  moistened,  were  incubated  at  27°  for  several  days. 
The  ammonia  was  then  estimated,  and  the  results  when  calculated  as 
percentages  of  the  total  nitrogen  supplied  showed,  in  many  case?,  close 
agreement  with  those  obtained  from  pot  experiments. 

The  ammonification  of  substances  of  vegetable  origin  depends 
largely  on  the  carbon-nitrogen  ratio.  In  the  presence  of  substances 
rich  in  carbon  there  appears  to  be  re-assimilation  of  the  ammonia  by 
bacteria  and  moulds. 

Substances  with  a  narrow  carbon-nitrogen  ratio  are  more  rapidly 
and  also  more  completely  nitrified.  This  is  shown  in  the  following 
table  : 

Proportion  of  Applied  Nitrogen  Recovered. 

Ammouiflcation  Nilrilicatiou       Vegetation 


Material  applied. 

Tests.  %. 

Tests.  %. 

Tests. 

Corn  meal 

2-12 

— 

8-31 

Rice  tlour 

1-72 

— . 

6-17 

Wheat  flour 

5-56 

23-15 

22  02 

Rye  flour 

6-94 

13-84 

23-04 

Cotton-seed  meal 

..       41-18 

42-87 

52-31 

Linseed  meal    

46-06 

49-07 

44-18 

Cow- pea  meal  

...       29-31 

33-12 

23-53 

Soy  beau  meal 

...       39-79 

42-41 

42-99 

The  presence  of  readily  assimilable  compounds  does  not  seem  to 
increase  the  ammonification  of  peat  to  any  extent.  The  addition  of 
sodium  nitrate  and  ammonium  sulphate  gave  slight  gains,  whilst  with 
blood  decreases  of  7 — 18%  of  the  total  nitrogen  occurred. 

On  the  whole,  the  ammonification  and  vegetation  tests  show 
sufficient  agreement  to  indicate  that  the  former  will  be  found  useful 
in  determining  the  availability  of  organic  nitrogenous  manures. 

H.  B.  H. 
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Apparatus  for  Electro-analytical  Determinations  with  a 
Mercury    Cathode.      Paul     Baumann     {Chem.    Zeit.,    1911,    35, 

54 — 855). — Details  are  given  of  an  improved  form  of  the  mercury 

thode  vessel  described  by  Bottger  (Abstr.,  1909,  ii,  619),  the  object 
the    improvement    being    to    facilitate   the    running-off    of    the 

ectrolyte  from  the  mercury  at  the  end  of  the  electrolysis,  and  also  to 
trap  any  mercury  or  amalgam  which  may  be  carried  over.  This 
object  is  attained  by  inserting  a  stoppered  tube,  opening  just  above 
the  level  of  the  mercury,  into  the  side  and  near  the  bottom  of  the 
vessel,  there  being  a  bulb  in  the  tube  between  the  stopcock  and  the 
vessel ;  the  bulb  acts  as  a  tr-ap  for  any  mercury  carried  over. 

The  anode,  which  may  be  stationary  or  rotated,  is  a  two-decker 
gauze  electrode,  similar  in  shape  to  the  Hildebrand  electrode  (Abstr., 
1907,  ii,  574),  and  strengthened  by  appropriate  struts. 

The  apparatus  may  be  used  for  separations  by  graded  potential.  It 
cannot  be  heated  directly,  for  fear  of  breaking,  so  that  when  the  heat 
generated  by  the  current  used  for  electrolysis  is  insufficient,  a  special 
heater  must  be  used.  This  consists  of  a  platinum  wire  heated 
electrically  and  enclosed  in  a  glass  tube  filled  with  paraffin  oil ;  the 
glass  tube  is  then  immersed  in  the  electrolyte  when  heating  is 
necessary.  T.  S.  P. 

Detection  of  Gas  in  Sealed- tube  Reactions.  William  H. 
Warren  \j.  Amer.  Chem.  Soc,  1911,  33,  1417— 1418).— The  author 
seals  on  to  the  Carius  tube  a  tap  of  the  same  glass,  and  is  thus  enabled 
to  collect  any  gas  formed  during  the  reaction.  E.  J.  E,. 

Estimation  of  Organic  Matter  in  Waters  by  means  of 
Permanganate.  Hermann  Noll  {Zeitsch.  angew.  Chem.,  1911,  24, 
1509 — 1518). — The  author's  experiments  show  that  in  the  estimation 
of  organic  matter  in  water  by  Kubel's  method  with  permanganate,  the 
direct  action  of  sulphuric  action  on  permanganate  and  on  any 
manganese  dioxide  formed  is  of  no  account  so  far  as  loss  of  oxygen  is 
concerned.  The  sulphuric  acid  present  hinders  the  formation  of 
manganese  dioxide  from  manganese  sulphate  and  permanganate. 

The  interaction  between  manganese  sulphate  and  permanganate 
takes  place  according  to  the  equation  given  by  Roscoe  and 
Schorlemmer,  namely,  SMnSO^  +  2KMn04  +  2H2O  =  SMnO.,  +  K2SO4 + 
2H2SO4.  Manganese  dioxide  acts  auto-catalytically  on  this  reaction, 
but  in  water  analysis,  by  Kubel's  method,  the  catalytic  effect  is 
^negligible. 

In  the  determination  of  organic  matter,  the  permanganate  must 
ilways  be  in  considerable  excess,  otherwise  any  manganese  dioxide 
^hich  may  be  formed  will  take  part  in  the  oxidation  and  the  results 
will  be  too  low.  The  addition  of  manganese  sulphate  to  waters  con- 
taining much  chloride  is  therefore  not  to  be  recommended,  since  the 
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formation  of  manganese  dioxide  is  thereby  increased.     It  is  better  in 
such  cases  to  use  Schulze's  method. 

The  author  considers  that  Kubel's  method  is  satisfactory. 

T.  S.  P. 

A  New  Reaction  for  the  Detection  of  Hydrogen  Peroxide. 
O.  VON  SoBBE  {Chem.  Zeit.,  1911,  35,  898). — An  ammoniacal  silver 
nitrate  solution  is  recommended  for  the  detection  of  small  quantities 
of  hydrogen  peroxide.  A  characteristic  grey  opalescence  or  precipitate 
is  obtained.  The  test  is  even  more  delicate  than  the  reaction  with 
potassium  iodide  and  starch  usually  employed.  L.  de  K. 

Volhard's  Method  for  the  Estimation  of  Chlorine  in  Pot- 
able Waters.  A.  T.  Stuart  (/.  Amer.  Chem.  Soc,  1911,  33, 
1344 — 1349). — In  the  determination  of  chlorine  in  drinking  waters 
by  Yolhard's  method,  the  author  met  with  various  discrepancies,  which 
led  to  the  following  investigation.  Two  c.c.  of  silver  nitrate  solution 
(1  c.c.  =  0*001  gram  CI)  were  added  to  100  c.c.  of  water,  and  the 
solution  titrated  with  potassium  thiocyauate  of  strength  equivalent 
to  the  original  silver  nitrate  solution.  Varying  volumes  (from 
0"1  to  100  c.c.)  of  a  1%  solution  of  ferric  sulphate  solution  were 
added  as  indicator.  It  was  found  that  various  quantities  of  thio- 
cyanate  solution  were  required,  the  figures  showing  that  in  titrating 
2  c.c.  of  silver  nitrate,  using  1  c.c.  of  indicators  varying  in  strength 
from  1  to  10%,  the  readings  may  vary  between  1*80  and  2*09  c.c.  This 
represents  an  error  not  permissible  for  work  of  extreme  accuracy, 
involving  in  its  limits  2*9  parts  per  million  of  chlorine. 

The  error  is  caused  by  equilibria  set  up,  which  may  be  represented 
by  a  combination  of  the  two  equations  : 

AgNOg  +  KCNS    \      -^      (      AgCNS  +  KNOg 
Fe2(S04)3  +  6KCNS  ]      <—     \  2Fe(CNS)3  +  SKgSO^ 
The  end   point   is   also   influenced    by  the  '  dissociation  of  the  ferric 
thiocyanate. 

The  conclusion  is  drawn  that  the  method  is  only  applicable  in  water 
analysis  when  very  small  amounts  of  silver  nitrate,  not  greater  than 
0*2  c.c,  in  excess  of  that  required  are  added. 

Similar,  but  less,  variations  occur  with  iT/lO-solutions  when  large 
volumes  of  indicator  solution  are  added.  T.  S.  P. 

Estimation  of  Iodine  in  Thyroid.  Atherton  Seidell  (/.  Biol. 
Chem.,  1911,  10,  95 — 108). — A  large  number  of  estimations  of  iodine 
in  the  thyroids  of  different  animals  are  given ;  a  good  deal  of 
irregularity  is  noted,  but  the  theory  that  this  is  due  to  seasonal 
influences  is  regarded  as  inconclusive.  Although  the  Hunter  method 
of  analysis  is  admitted  to  be  the  best,  the  conclusions  drawn  from 
results  obtained  by  the  Baumann  process  are  not  invalidated. 

W.  D.  H. 

Estimation  of  Small  Quantities  of  Iodine  in  Animal 
Fluids.  R.  Bernier  and  G.  Peron  {J.  Pharm.  Ghim.,  1911,  [vii],  4, 
151 — 157). — The  application  of  the  method  already  described  for  the 
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estimation  of  iodides  (this  vol.,  ii,  435)  to  organic  liquids  is  rendered 
difficult  in  many  cases  by  the  presence  of  nitrites,  formed  by  the 
action  of  permanganate  on  carbamide  and  other  similar  substances 
originally  present  in  such  products.  The  nitrites  may  be  eliminated 
by  the  use  of  carbamide  or  ammonium  salts  in  presence  of  acids.  The 
following  modification  of  the  original  process  is  given  :  Ten  to  twenty 
c.c.  of  urine,  to  which  0*5  gram  of  potassium  hydroxide  has  been  added, 
is  evaporated  to  dryness  in  a  nickel  basin  at  100°,  and  the  residue 

Icined  over  a  spirit  lamp.  The  cold  calcined  residue  is  dissolved  as 
ar  as  possible  in  a  little  distilled  water,  the  exhaustion  of  the  soluble 

atter  being  completed  with  a  10%  solution  of  sodium  chloride.  To  the 
filtered  extract  potassium  permanganate  is  added  in  excess,  and  the 
excess  destroyed  by  alcohol.  The  cold  solution  is  then  made  up 
to  110  c.c.  and  100  c.c.  of  filtrate  collected.  To  this  1  gram  of 
ammonium  chloride  and  10  c.c.  of  acetic  acid  are  added,  and  the  whole 
boiled  during  five  to  ten  minutes.  The  rest  of  the  process  is  carried 
out  as  described  previously  (loc.  cit.).  The  experimental  difficulties 
met  with  in  certain  cases  are  described,  with  methods  of  overcoming 
them.  The  process  is  applicable  to  normal  and  pathological  urines, 
blood,  blood  serum,  and  various  liquids  of  the  organism  whether 
physiological  or  pathological  in  origin,  A  number  of  typical  results 
with  such  fluids  are  quoted.  T,  A.  H. 

Estimation  of  Halogens  in  Organic  Compounds.  Theodor 
St.  Warunis  {Chem.  Zeit.,  1911,  35,  906— 907).— The  process  may  be 
applied  in  the  case  of  solid  substances  or  even  liquids  if  they  are  not 
readily  volatile.  0'2 — 0"3  Gram  of  the  powdered  substance  is  mixed  in  a 
spacious  nickel  crucible  by  means  of  a  platinum  wire  with  an  intimate 
mixture  of  10  grams  of  powdered  potassium  hydroxide  and  5  grams  of 
sodium  peroxide.  After  putting  on  the  lid,  the  crucible  is  heated  in 
an  air-bath  at  75°,  or  at  most  85°.  When  the  mass  begins  to 
agglomerate,  a  gradually  increased  heat  is  applied  by  means  of  a  very 
small  flame  until  the  mass  has  turned  liquid,  and  it  is  kept  in  that 
condition  for  some  time. 

The  fusion  is  dissolved  in  water,  and  gradually  acidified  with  dilute 
nitric  acid ;  if  any  iodine  should  be  liberated,  the  solution  should  be 
decolorised  by  cautiously  adding  sulphurous  acid.  The  halogen  is 
then  determined  by  means  of  silver  nitrate,  gravimetrically  or 
volumetrically  as  usual.  L.  de  K, 

Estimation  of  Halogens  in  Lipoids.  H.  Cappenberg  {Pharm. 
Zeit.,  1911,  56,  677). — One  gram  of  the  substance  is  placed  in  a 
porcelain  crucible,  a  piece  of  cotton-wool  is  placed  over  it,  and  10  c.c, 
of  a  10%  solution  of  potassium  hydroxide  in  methyl  alcohol  are  added. 
The  contents  of  the  crucible  are  evaporated  to  dryness  at  a  tempera- 
ture below  the  boiling  point  of  the  alcohol,  then  ignited  over  a  low 
Bunsen  flame  for  one  hour,  and  the  carbonised  residue  is  dissolved  in 
100  c.c.  of  hot  water.  The  solution  is  filtered,  rendered  acid  with 
nitric  acid,  and  the  halogen  is  precipitated  by  the  addition  of  silver 
nitrate.  W.  P.  S. 

C2— 2 
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Estimation  of  Dissolved  Oxygen  Absorbed  by  Sewage 
Effluents  containing  Nitrites  and  of  Nitrites  in  Sewage 
Effluents  and  Water.  Robert  VV.  Clarke  {Analyst,  1911,  36, 
393 — 396). — Katimation  of  Dissolved  Oxygen  Absorbed. — The  effluent  is 
diluted,  say,  ten  times  with  pure  tap  water,  and  five  bottles  of  known 
capacity  (300  c.c.)  are  completely  tilled  therewith.  The  amount  of 
oxygen  present  at  the  start  and  after  one,  two,  and  five  days 
respectively  is  then  determined  by  Winkler's  manganese  method 
(introduction  of  manganous  chloride  and  sodium  hydroxide  containing 
potassium  iodide;  after  acidifying  with  hydrochloric  acid,  the  iodine 
liberated,  which  represents  free  oxygen,  is  estimated  as  usual).  The 
author,  however,  recommends  neutralising  the  free  acid  before  titration 
with  magnesium  carbonate ;  nitrites  will  then  not  interfere.  The 
difference  in  amount  of  free  oxygen  at  the  commencement  and  after  a 
given  interval  gives  the  amount  of  oxygen  absorbed. 

Estimation  of  Nitrites. — A  tall  bottle  holding  500  c.c.  is  filled  with 
the  nitrite-containing  water  or  effluent  to  within  20  c.c.  of  the  whole 
content.  To  this  are  added  4  c.c.  of  33%  manganese  chloride,  and 
12  c.c.  of  the  usual  sodium  hydroxide  and  potassium  iodide  solution 
with  an  extra  gtam  of  the  latter  are  added.  After  shaking  the 
stoppered  bottle  and  allowing  it  to  stand  overnight,  all  free  oxygen 
will  have  disappeared  fi'om  the  liquid,  which,  however,  retains  the 
nitrite.  The  clear  liquid  is  now  siphoned  oif  into  a  300  c.c.  bottle, 
3  c.c.  of  hydrochloric  acid  are  added,  and,  after  neutralising  the  excess 
of  this  with  magnesium  carbonate,  the  iodine  liberated,  representing 
the  nitrite,  is  titrated  with  very  dilute  standard  thiosulphate. 

L.  DE  K. 

New  Method  of  Estimating  the  Various  Elements  of  an 
Organic  Substance.  (1)  Substance  Containing  C,H,0,N. 
(2)  Substance  Containing  C,H,0,N,S.  (3)  Substance  Con- 
taining C,H,0,N,S,Cl,Br,L  J.  A.  A.  Auzies  {Bull.  Sac.  c/iim.,  1911, 
[iv],  9,  814,  815,  815 — 819). — For  a  substance  containing  carbon, 
hydrogen,  oxygen,  and  nitrogen,  the  combustion  tube,  otherwise 
arranged  in  the  ordinary  manner,  is  filled  with  specially  prepared 
thoria  in  place  of  cupric  oxide.  The  water  and  carbon  dioxide  are 
collected  in  the  usual  way,  and  the  nitrogen  peroxide  formed  in  the 
combustion  is  collected  in  a  solution  of  cuprous  chloride  in  hydrochloric 
acid,  placed  between  the  usual  calcium  chloride  tube  and  the  potash 
bulbs.  The  nitric  peroxide  formed  is  estimated  by  titrating  the 
absorbent  solution  with  standard  stannous  chloride. 

When  the  substance  to  be  burnt  contains  sulphur,  a  portion  of  the 
tube  is  filled  with  lead  peroxide,  or,  better,  the  thoria  and  the  lead 
peroxide  are  each  enclosed  in  boats  of  special  form.  The  sulphur  is 
oxidised  to  sulphur  dioxide  by  the  thoria,  and  this  is  absorbed  by  the 
peroxide  to  form  lead  sulphate,  which  is  determined  gravimetrically. 

When  halogens  are  present,  a  third  boat  containing  silver  chromate 
is  introduced.  After  the  combustion  is  complete,  the  partly  transformed 
chromate  is  treated  with  ammonia  solution,  which  dissolves  the 
chromate  and  chloride,  the  latter  being  recovered  quantitatively  by 
adding  acetic  acid  to  the  solution  and  treating   the  precipitate  with 
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potassium  cyanide  solution.  Tbe  residue,  insoluble  in  ammonia 
solution,  is  treated  with  potassium  cyanide  solution,  which  dissolves 
the  silver  iodide,  but  leaves  the  bromide  unaffected.  Results  of 
simultaneous  determinations  of  tbe  eight  elements  by  this  process  are 
quoted.     The  special  boat  recommended  is  figured  in  the  original. 

T.  A.  H. 


i 


The  Hyperbolae  of  Furnace  Gas  Constituents.  Ernst 
Laszlo  {Chem.  Zeit.,  1911,  35,  994 — 996). — The  author  develops 
equations  by  means  of  which,  having  determined  the  percentage  of 
carbon  dioxide  in  furnace  gases,  the  percentage  of  oxygen  and  nitrogen 
in  the  same  can  also  be  calculated,  and  also  the  ratio  of  the  air  passed 
into  the  furnace  to  that  which  is  theoretically  necessary  for  complete 
combustion.  It  is  assumed  that  the  ratio  of  nitrogen  to  oxygen  in  the 
air  is  known,  and  also  the  value  of  l,  when  the  hydrocarbon  burned 
has  the  formula  C„iH;m.  T.  S.  P. 

Estimation  of  Silicon  in  Iron  containing  much  Graphite. 
C.  Reichard  (P/iarm.  Zentr.-h.,  1911,  52,  939— 940).— One  gram 
of  the  finely-divided  iron  is  heated  in  a  platinum  crucible  for  fifteen 
minutes  over  a  blast-flame,  or  for  one  hour  over  a  Bunsen  flame,  and 
then  dissolved  in  25%  hydrochloric  acid.  The  solution  is  decanted 
from  the  small  quantity  of  insoluble  matter,  and  the  latter  is  treated 
with  fuming  nitric  acid.  After  the  two  acid  solutions  have  been 
mixed  together,  the  insoluble  graphite  is  collected  on  a  filter,  washed, 
and  ignited  in  an  atmosphere  of  oxygen.  The  portion  of  the  silica 
which  remains  in  the  acid  filtrate  is  estimated  in  the  usual  vvay, 

W.  P.  S. 

The  Oxidation  of  Hydrazine.  V.  Reaction  between 
Potassium  lodate  and  Hydrazine  Sulphate.  C,  F,  Hale  and 
H,  W.  Redfield  {J.  Amer.  Chem.  Soc,  1911,  33,  1353—1362.  Com- 
pare Brown  and  Shetterly,  Abstr.,  1910,  ii,  233,  568). — The  authors 
show  that  the  oxidation  of  hydrazine  sulphate  by  potassium  iodate 
proceeds  quantitatively  in  accordance  with  the  equation  given  by 
Rimini  (Abstr.,  1906,  ii,  897),  namely,  5N2H4,H2S04-f  4KL03  = 
5N2-l-12H20  4-2K2S04-h3H2S04  +  2l2.  In  each  experiment  carried 
out  the  excess  ot  iodate  was  determined,  and  also  the  volume  of 
nitrogen  evolved.  The  reaction  is  the  same,  whether  the  hydrazine  is 
added  to  the  potassium  iodate  in  the  cold  (in  an  atmosphere  of 
carbon  dioxide)  or  at  the  boiling  temperature  (in  an  atmosphere  of 
steam). 

The  method  of  procedure  recommended  is  as  follows  :  About  0'3 
gram  of  the  hydrazine  salt  is  dissolved  in  50  c.c.  of  water  in  a  300  c.c, 
narrow-mouthed  conical  flask.  A  measured  volume  of  potassium 
iodate  solution  (7*1045  grams  per  litre)  is  then  added,  so  that  there  are 
3 — 10  c.c.  in  excess.  The  solution  is  diluted  to  200  c.c,  and  boiled 
for  thirty  minutes  over  a  free  flame  to  expel  the  iodine.  After  cooling, 
potassium  iodide  and  dilute  (1  :  4)  sulphuric  acid  are  added,  and  the 
liberated  iodine  is  titrated  with  iV710-thiosulphate. 
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The  chief  disadvantage  of  the  method  lies  in  the  length  of  time 
required  for  the  expulsion  of  the  liberated  iodine.  T.  S.  P. 

Estimation  of  Nitric  Nitrogen  in  Gun  Cotton,  Nitroglycerol, 
and  Similar  Products.  Henri  Pellet  {Ann.  Chim.  anal.,  1911, 
16,  294 — 296). — Schloesing's  apparatus  is  preferred.  In  the  case  of 
gun-cotton  or  saltpetre  (used  for  a  check  experiment)  the  substance  is 
placed  in  the  flask  containing  distilled  water,  which  is  then  boiled 
until  all  the  air  has  been  expelled.  A  solution  of  ferrous  ammonium 
sulphate  strongly  acidified  with  hydrochloric  acid  is  introduced 
from  the  funnel  tube,  and  the  nitric  oxide  expelled  on  boiling 
is  collected  and  measured. 

In  the  case  of  substances  which  suffer  volatilisation  on  boiling,  such 
as  nitroglycerol  or  nitric  ethers,  the  iron  solution  is  placed  in  the 
flask,  and,  after  expelling  the  air  by  boiling,  the  nitrate  is  gradually 
added  in  dilute  solution  from  the  funnel  tube.  L.  de  K. 

Estimation  of  Nitrites  in  Waters.  Gustave  Blanc  (/.  Pharm. 
Chim.,  1911,  [vii],  4,  205— 212).— It  is  shown  that  Trommsdorff's 
method  is  bad  in  principle,  since  the  nitric  oxide  formed  by  the  inter- 
action of  zinc  iodide  with  nitrous  acid  is  oxidised  in  contact  with  the  air, 
forming  more  nitrous  acid,  which  reacts  with  more  of  the  iodide, 
so  that  the  amount  of  iodine  liberated  and  titrated  may  be  far  in  excess 
of  that  corresponding  with  the  amount  of  nitrite  originally  present. 
Test  analyses  confirmed  this.  Griess'  method,  on  the  contrary,  was 
found  experimentally  not  to  be  subject  to  any  error  of  this  kind. 

T.  A.  H. 

Some  Sources  of  Error  in  the  G-asometric  Estimation  of 
Nitrates  and  Nitrites  by  Schloesing's  or  Piccini's  Methods. 
Otto  Ruff  and  Ewald  Geesten  {Zeitsch.  anorg.  Chem.,  1911,  71, 
419 — 426). — The  presence  of  arsenites  or  sulphides  in  a  solution 
of  nitrates  or  nitrites  gives  rise  to  errors  in  the  gasometric  estimation. 
In  the  estimation  of  nitrates,  in  which  an  acid  solution  of  ferrous 
chloride  is  required,  the  presence  of  arsenites  causes  a  loss  of  nitric 
oxide,  owing  to  the  formation  of  nitrous  acid,  which  passes  over  into 
the  nitrometer.  Arsenites  only  reduce  nitrates  in  acid  solution. 
Nitrites  may  be  estimated  satisfactorily,  even  in  presence  of  arsenites, 
if  the  solution  is  kept  neutral.  Sulphide?,  however,  prevent  the 
estimation  of  nitrates  or  nitrites,  the  nitrous  acid  being  partly  reduced 
to  ammonia.  C.  H.  D. 

The  Quantity  of  Nitric  Acid  Present  in  "Wines.  J.  Tillmans 
{Zeitsch.  Nahr.  Genussm.,  1911,  22,  201— 207).— The  author  finds  that 
nitric  acid  is  a  natural  constituent  of  practically  all  German  wines, 
the  quantity  present  varying  from  a  mere  trace  to  18*75  mg.  (NgOg) 
per  litre.  The  detection  of  nitric  acid  in  wine  does  not,  therefore, 
indicate  the  presence  of  added  water  in  the  wine.  The  diphenylamine- 
sulphuric  acid  method  was  employed  for  the  estimation  of  the  nitric 
acid  J  this  method  has  been  described  previously  (this  vol.,   ii,  767), 
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but  in  the  case  of  wine  it  is  necessary  to  evaporate  the  diluted  sample 
after  the  addition  of  animal  charcoal  in  order  to  remove  substances 
which  interfere  with  the  reaction,  the  estimation  being  then  made  on 
the  evaporated  solution  diluted  with  water  to  its  original  volume. 

W.  P.  S. 

Estimation  of  Phosphorus  in  "Wine.  Jean  Dormane  {Bull. 
Assoc,  chim.  Sucr.  DisL,  1911,  29,  63 — 67). — The  total  phosphorus  in 
wine  is  estimated  by  treating  the  dry  residue  from  200  c.c.  with 
calcium  hydroxide  and  heating  on  a  sand-bath. "  It  is  then  powdered, 
placed  in  a  platinum  boat,  and  heated  in  a  porcelain  tube  in  a  current 
of  air.  The  portion  of  the  porcelain  tube  behind  the  platinum  boat 
is  filled  with  potassium  carbonate.  The  whole  tube  is  heated  for 
two  to  three  hours.  The  ash  and  the  alkali  are  dissolved  in  dilute 
hydrochloric  acid,  and  the  phosphates  estimated  by  means  of 
ammonium-magnesium  solution. 

In  estimating  the  phosphorus  as  phosphates,  the  residue  from 
100  c.c.  of  wine  is  extracted  with  cold  dilute  hydrochloric  acid,  and 
the  phosphates  in  the  filtrate  precipitated  in  the  usual  manner. 

The  same  process  is  employed  for  estimating  the  organic  phosphates, 
except  that  the  residue  is  boiled  for  an  hour  and  a-half  with  stronger 
hydrochloric  acid.  The  amount  of  phosphorus  present  as  inorganic 
phosphates  is  deducted  from  the  results.  N.  H.  J.  M. 

Titration  of  Phosphoric  Acid.  M.  VVagenaar  {Pharm.  Week 
blad,  1911,  48,  845 — 850). — For  determining  the  three  hydrogen  ions 
of  phosphoric  acid,  the  author  recommends  the  following  procedure  : 
For  the  first  ion  the  solution  is  tinted  red  with  methyl-orange,  and 
titrated  with  alkali  until  yellow ;  for  the  second,  the  titration  is 
repeated  after  addition  of  phenolphthalein*  to  the  yellow  reaction- 
mixture  ;  for  the  the  third,  excess  of  lead  nitrate  is  added,  and  the 
rose-red  solution  titrated  with  sodium  hydroxide.  The  action  of  the 
lead  nitrate  corresponds  with  the  scheme : 

3Pb(N03)2  +  21Sra2HP04  ^  4NaN03  +  Pb3(P04)2  +  2HNO3. 

A.  J.W. 

The  Alkalimetry  of  Magnesium  Ammonium  Phosphate  and 
Acidimetry  of  Ammonium  Phosphomolybdate.  Franz  Hundes- 
HAGEN  {Zeitsch.  offenU.  Chem.,  1911.  17,  283—294,  302—309, 
322 — 324). — The  author  again  recommends  his  titration  process 
(Abstr,,  1895,  ii,  84),  which,  however,  had  been  previously  worked  out 
by  Stolbe,  and  consists  in  washing  the  ammonium  magnesium  phos- 
phate obtained  in  the  usual  way  with  alcohol  until  free  from  ammonia  ; 
the  precipitate  is  then  dissolved  in  a  slight  excess  of  standard  acid,  and 
the  solution  titrated  with  standard  sodium  carbonate,  using  methyl- 
orange  as  indicator.  Twenty-five  test  analyses  are  given,  showing  the 
accuracy  of  the  method.  If  arsenic  acid  is  suspected,  a  previous 
separation  of  this  substance  should  be  effected  by  means  of  hydrogen 
sulphide,  or  else  its  amount  present  in  the  precipitate  must  be  deter- 
mined and  allowed  for.  One  c.c.  of  iV710-acid  =  0*003552  gram  of 
phosphoric  anhydride,  or  0-002016  gram  of  magnesium  oxide.     When 
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the  process  is  applied  in  the  so-called  "  citrate  method,"  the  triple 
phosphate  should  be  purified  by  re-dissolving  it  in  hydrochloric  acid, 
and  reprecipitating  it  with  ammonia,  after  adding  a  little  of  the  usual 
citrate  solution  and  a  little  magnesium  mixture ;  it  will  then  be  free 
from  calcium  and  fit  for  titration. 

Good  results  are  also  obtained  by  the  author's  well-known  molybdate 
method,  in  which  the  yellow  precipitate  is  dissolved  in  standard  alkali, 
the  excess  of  which  is  then  titrated  with  standard  acid,  using  phenol- 
phthalein  or  litmus  as  indicator.  One  c.c.  of  .A^-alkali  =  0*003078 
gram  of  phosphoric  anhydride.  Operators  are  again  reminded  of  the 
precautions  to  be  taken  to  ensure  the  formation  of  a  pure  yellow 
precipitate.  A  microscopical  test  will  prove  the  presence  or  absence 
of  free  molybdic  acid.  L.  de  K. 

Estimation  of  Arsenic  in  Toxicological  Analysis.  W.  Ney 
{Pharm.  Zeit.,  1911,  615 — 616). — A  weighed  quantity  of  the  substance, 
suoh  as  a  portion  of  an  animal  organ,  is  distilled  with  100  c.c.  of 
hydrochloric  acid,  D  1"19,  2  grams  of  potassium  bromide,  and  5  grams 
of  hydrazine  sulphate  until  the  mixture  has  been  reduced  to  a  syrupy 
consistence.  The  distillate  is  received  in  200  c.c.  of  water,  and  the 
arsenic  trichloride  is  then  titrated  with  iodine  solution  in  the  presence 
of  sodium  hydrogen  carbonate.  W.  P.  S. 

Treatment  of  Insoluble  Residues.  Erich  Ebler  {Zeitsch.  anal. 
Chem.,  1911,  50,  610 — 614). — Lead  chloride,  together  with  any  lead 
sulphate,  is  be>t  removed  by  heating  the  insoluble  matter  with 
ammonium  nitrate  (40  c.c.  of  ammonia,  D  0'925,  and  67  c.c.  of  nitric 
acid,  D  1"3325).  Complex  cyatiides  and  insoluble  (ignited)  oxides  may, 
generally,  be  rendered  soluble  by  fusion  at  not  too  high  a  temperature 
with  potassium  hydrogen  sulphate  ;  the  mass  is  then  extracted  with 
water  coDtaining  a  few  (Jrops  of  hydrochloric  acid.  The  filtrate  is 
tested  as  usual  for  metals,  and  the  undissolved  matter  is  examined  for 
silver  by  treating  with  dilute  sulphuric  acid  and  a  little  zinc.  When 
reduction  is  complete,  the  piecipitate  is  washed  with  hot  water  and  the 
excess  of  zinc  and  the  silver  are  dissolved  in  dilute  nitric  acid ;  the 
silver  is  then  tested  for  as  usual. 

The  residue,  which  may  contain  antimonic  oxide,  stannic  oxide, 
stannic  phosphate,  and  perhaps  silica,  is  collected,  ignited,  and  weighed. 
It  is  then  fused  in  a  covered  crucible  at  a  gentle  heat  with  two  or 
three  times  its  weight  of  the  usual  sulphur-potassium  carbonate 
mixture.  The  mass  is  extracted  with  hot  water,  and  the  solution 
is  treated  according  to  one  of  the  usual  methods  for  the  separation  of 
tin,  antimony,  etc. 

it  is  advisable  to  examine  the  undissolved  portion  of  the  fusion  for 
alkaline  earths  and  silica.  This  is  done  by  fusing  with  anhydrous 
sodium  carbonate  over  the  blow-pipe.  The  mass  is  extracted  with 
water,  and  both  solution  and  residue  are  then  examined  by  the  usual 
methods  for  silica  and  alkaline  earths  respectively.  L.  de  K. 

Separation  Scheme  without  the  Use  of  Hydrogen 
Sulphide.  Erich  Ebler  {Zeitsch.  anal.  Chem.,  1911,  60,  603 — 609). 
.—A  slight  modification  of  the  process  described  some  time  ago  (Abstr., 
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1906,  ii,  126).  It  is  recommended  fiist  to  remove  the  arsenic  by 
distilling  the  mixture  with  fuming  hydrochloric  acid  with  addition  of 
hydrazine  bromide  ;  the  arsenic  is  then  tested  for  in  the  distillate.  In 
the  presence  of  complex  cyanides  these  are  destroyed  by  boiling  for 
half  an  hour  in  a  reflux  condenser  with  a  mixture  of  equal  volumes  of 
fuming  citric  and  hydrochloric  acids.  Before  applying  the  course 
without  the  use  of  hydrogen  sulphide,  the  hydrochloric  acid  is 
expelled  by  repeated  evaporation  with  nitric  acid. 

Uranium  remains  with  the  alkaline  earths  as  a  complex  hydroxyl- 
amine  compound  of  uranic  acid,  but  is  readily  separated  by  a  process 
communicated  previously  (Abstr,,  1908,  ii,  987);  the  alkaline  earths 
are  separated  by  the  author's  hydrochloric  acid  process  (Abstr.,  1909, 
ii,  347),  but  instead  of  a  hardened  filter  an  asbestos  filter  is  now 
recommended. 

The  alkalis  should  be  tested  for  in  a  separate  portion  of  the  mixture. 
The  method  used  for  silicates  (heating  with  ammonium  chloride  and 
calcium  carbonate)  will  be  found  very  suitable.  L.  de  K. 

Method  for  the  Reduction  of  Potassium  Platinichloride 
in  the  Estimation  of  Potassium  by  the  Platinum  Process.  A. 
FiECHTER  [Zeitsch.  anal.  Chem.,  1911,  50,  629 — 632). — The  author 
recommends  the  process  based  on  the  reduction  of  the  potassium 
platinichloride  by  means  of  magnesium  ribbon  and  dilute  hydrochloric 
acid  at  the  boiling  point,  using  only  a  few  drops  of  acid  at  first.  If 
1  gram  of  the  substance  guaranteed  to  contain  5%  of  K2O  is  taken 
for  analysis,  0*2  gram  of  magnesium  ribbon  is  required  ;  for  20%,  0*5, 
and  for  50%  KgO,  0  8 — 1  gram  of  magnesium  will  be  sufficient. 

L.  DE  K. 

Estimation  of  Calcium  Nitrate  and  Calcium  Nitrite.  Albert 
Stutzer  and  Goy  (Chem.  Zeit.,  1911,  35,  891). — In  the  estimation  of 
calcium  nitrite  and  nitrate  in  the  technical  products  made  by  the 
combustion  of  atmospheric  nitrogen,  Busch's  method  (Abstr.,  1906, 
ii,  392)  gives  unsatisfactory  results,  and  the  authors  prefer  to  estimate 
the  nitrite  by  titration  with  permanganate  and  then  to  estimate  the 
total  nitrogen  in  the  oxidised  liquid  with  "  nitron." 

Since  "  nitron  "  is  very  expensive,  the  authoi-s  recommend  that  the 
total  nitrogen  be  determined  by  reduction  to  ammonia  with  Devarda 
metal  (50%  Cu,  45%  Al,  5%  Sn)  and  distillation  of  the  ammonia  into 
excess  of  standard  sulphuric  acid.  T.  S.  P. 

Analysis  of  "  Nitrolime."  Hubert  Kappen  (CAe/n.  .^eii.,  1911j  35, 
950 — 952). — A  series  of  experiments  from  which  it  appears  that  the 
total  nitrogen  in  "nitrolime"  is  best  estimated  by  treating  05  gram 
of  the  sample  with  10  c.c,  of  water  before  boiling  with  30  c.c.  of 
sulphuric  acid  (Kjeldahl  process).  Addition  of  sodium  thiosulphate, 
salicylic  acid,  and  zinc  dust  does  not  seem  to  produce  the  effect 
expected  by  Monnier.  Full  particulars  are  found  in  the  tables  of  the 
original  paper. 

For  the  estimation  of  cyanamide  nitrogen,  Perotti's  silver  process  is 
recommended.     In  recently  prepared  samples  the  results  agree  very 
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well  with  the  total  nitrogen  according  to  Kjeldahl.  Old  and  badly 
stored  samples  often  contain  dicyanodiamide.  In  the  absence  of 
dicyanodiamidine  it  is  best  estimated  by  Caro's  process  (this  vol.,  i, 
119).  ,  L.  DE  K. 

Extraction  of  Gases  from  Copper  by  a  Chemical  Method 
and  the  Estimation  of -Oxygen.  Marcel  Guichard  {Compt.  rend., 
1911,  153,  272 — 275). — L'ommercial  copper  is  shown  to  contain 
sufficient  dissolved  oxygen  to  vitiate  estimations  of  this  gas  carried 
out  by  its  means.  Fine  copper  wire  previously  heated  at  600°  in  a 
vacuum  for  a  long  time  should  be  used  for  the  purpose.  A  specimen 
of  copper  liberated  about  twice  its  volume  of  gas  when  heated  with 
iodine  in  a  vacuum.  W.  O.  W 

Detection  of  Mercury  in  Urine.  II.  Ernst  Salkowski  {Zeiisch. 
physiol.  Chem.,  1911,  73,  401 — 406.  Compare  this  vol.,  ii,  771). — 
The  "  end  "  solution  is  prepared  in  the  manner  previously  described 
(this  vol.,  ii,  771),  and  the  mercury  removed  fromit  by  leaving  in  the 
warmed  solution  for  an  hour  or  more  two  or  three  strips  of  copper 
foil  about  0"1  mm.  thick.  These  become  grey  when  much  mercury 
is  present ;  they  are  removed,  washed,  and  dried,  care  being  taken  to 
handle  them  only  with  forceps.  They  are  next  placed  in  a  clean  dry 
test-tube,  which  is  moderately  heated  and  allowed  to  cool ;  the  foil  is 
shaken  out,  a  trace  of  iodine  introduced,  and  the  tube  warmed  until 
the  iodine  vapours  fill  two-thirds  of  it.  The  formation  of  the  red 
mercuric  iodide  takes  place  slowly,  but  is  very  characteristic. 

E.  F.  A. 

The  Use  of  Sulphur  Monochloride  in  the  Determination  and 
Analysis  of  the  Rare  Earth  Minerals.  William  Brooks  Hicks 
(/.  Amer.  Chem.  Soc,  1911,  33,  1492— 1496).— Eergusonite  was 
completely  decomposed  by  the  action  of  the  vapours  of  sulphur  mono- 
chloride,  not  a  trace  of  metallic  acids  remaining  in  the  residue,  and  no 
rare  earths  being  detected  in'  the  volatile  portion.  Eschynite  and 
euxenite  were  also  readily  decomposed,  whilst  a  picked  sample  of 
samarskite  was  decomposed  to  the  extent  of  98'78%. 

In  carrying  out  tlie  decomposition,  the  minerals  were  placed  in  a 
porcelain  boat  in  a  combustion  tube,  which  was  heated  while  the 
vapours  of  sulphur  monochloride  were  pas.sed  through  it.  The  volatile 
chlorides  of  the  metallic  acids  passed  into  the  receiver,  whilst  the  non- 
volatile chlorides  or  oxychlorides  of  the  earth  metals  remained  in 
the  boat. 

The  principal  advantages  of  this  method  of  decomposition  are  the 
ease  with  which  it  takes  place,  the  cheapness  of  the  apparatus,  and 
the  separation  of  columbium,  tantalum,  titanium,  and  tungsten  from 
the  rare  earths  during  the  decomposition.  The  chief  dii^ad vantage 
is  that  the  excess  of  sulphur  monochloride  is  mixed  with  the  volatile 
chlorides,  but  it  may  easily  be  overcome  by  allowing  the  mixture  to 
pass  into  dilute  nitric  acid,  and  then  removing  the  precipitated  sulphur 
by  adding  excess  of  ammonium  hydroxide  and  hydrogen  sulphide. 
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In  the  non-volatile  portions  of  the  above  minerals,  search  was  made 
for  scandium,  but  none  was  found.  Fergusonite  contained,  however, 
2 — 3%  of  thorium,  whilst  yttrium  and  thorium  were  found  in 
eschynite.  T.  S.  P. 

A  New  Method  for  the  Separation  of  Cerium.  Chables  James 
and  L.  A.  Pratt  {J.  Amer.  Chem.  Soc,  1911,  33,  1326— 1330).— The 
authors  have  found  that  potassium  bromate  is  capable  of  oxidising 
cerous  nitrate  in  faintly  acid  or  neutral  solution,  so  that  this  element 
may  be  entirely  separated  from  the  other  rare  earths.  The  solution  of 
the  rare  earth  nitrates  is  boiled  with  potassium  bromate  in  the  presence 
of  a  lump  of  marble,  the  cerium  being  entirely  precipitated  as  the  basic 
eerie  nitrate,  with  varying  amounts  of  basic  eerie  bromate.  When 
the  operation  is  carefully  conducted,  the  cerium  thus  obtained  is  free 
from  the  other  rare  earths.  In  working  on  a  large  scale  with  con  centrated 
solutions,  it  is  advisable  to  use  a  slight  excess  of  the  bromate,  and  to 
stop  the  action  while  about  1%  of  the  cerium  remains  in  the  liquid. 
Under  these  conditions,  a  cerium  product  is  obtained,  which,  after 
washing  with  a  5%  ammonium  nitrate  solution,  gives  a  pale  straw- 
coloured  oxide.  A  saturated  solution  of  the  nitrate  of  this  material 
shows  no  trace  of  absorption  spectrum  when  tested  with  a  layer 
20  cm.  thick. 

The  above  method  may  be  employed  for  the  gravimetric  estimation 
of  cerium.  The  cerium  salt  is  precipitated  twice,  in  each  case  until 
the  mother  liquor  gives  no  test  for  cerium  with  hydrogen  peroxide  ; 
the  precipitate  is  washed  with  a  5%  solution  of  ammonium  nitrate. 
After  the  second  precipitation  the  precipitate  is  dissolved  in  hydro- 
chloric acid,  the  cerium  precipitated  as  oxalate,  and  weighed  as  oxide. 

Details  are  given  of  the  application  of  the  method  to  the  purifica- 
tion of  cerium  on  a  large  scale  from  the  monazite  earths  which  have 
been  freed  from  thorium.  T.  S.  P. 

Analysis  of  Monazite  Sands.  Gabriel  Chesneau  {Compt.  rend., 
1911,  163,429 — 431). — The  best  methods  hitherto  published  having 
proved  unsatisfactory,  the  following  process,  which  avoids  difficulties 
caused  by  the  sparing  solubility  of  thorium  phosphate  in  acid, 
was  devised  and  found  to  give  good  results. 

2-5  Grams  of  the  sand  are  fused  with  15  grams  of  fusion  mixture 
until  all  glistening  particles  disappear.  The  mass  is  extracted  with 
boiling  1%  sodium  hydroxide  (solution  A).  The  residue  is  treated  with 
hot  5%  hydrochloric  acid  (solution  B),  and  the  process  repeated  on  the 
insoluble  portion.  The  final  residue  (TiOg,  ZtOg,  SiOg)  and  solution  A 
(AlgOg,  SiOg,  P2O5)  are  analysed  in  the  usual  way.  Solution  B,  freed 
from  lead  and  copper,  is  diluted  until  it  contains  exactly  4%  of 
hydrogen  chloride,  then  treated  with  4  grams  of  crystallised  oxalic 
acid  for  every  100  c.c,  and  allowed  to  remain  for  two  days.  The 
filtrate  is  examined  in  the  usual  way  for  TiOg,  ZrOg,  Fe,  etc.,  and  the 
oxalates  of  the  rare  earths  calcined  below  500° ;  the  oxides  are  dissolved 
in  nitric  acid,  with  addition  of  hydrogen  peroxide  if  necessary.  After 
evaporating  to  dryness  and  dissolving  the  residue  in  150  c.c.  of  water, 
thorium  is  separated  by  double  precipitation  with  hydrogen  peroxide, 
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according  to  Wyrouboff's  method.  The  reagent  should  be  free  from 
phosphates,  and  is  advantageously  treated  with  a  little  ammonium 
nitrate  to  avoid  formation  of  colloids.  The  filtrate  is  made  up  to 
500  c.c,  and  the  rare  earths  precipitated  in  100  c.c.  Cerium  is 
estimated  in  another  100  c.c.  by  Job's  method,  for  which  details 
are  given. 

A  monazite  sand  from  Madagascar  gave  on  analysis:  ThOg,  5  5; 
CoO„  22-6  ;  Lap^,T>^0^,  25-0;  YgOg,  etc.,  0-8;  ZrO.,,  1-6  ;  Fe^Og,  37 ; 
AlgOg,  0-8;  Mn,  "trace;  MgO,  04;  CaO,  0-5;  P2O5,  23-5;  Si02,  8-8; 
TiOa,  6-7  ;  loss  on  ignition,  0  4.     Total  100-3.  W.  O.  W. 

Precipitation  of  Aluminium,  Chromium,  and  Iron  by 
Ammonium  Nitrite.  Erik  Sciiirm  {Chem.  Zeit..,  191!,  35, 
979 — 980). — Although  sodium  nitrite  may  be  used  in  place  of 
ammonium  nitrite  in  the  process  described  previously  by  the  author 
(Abstr.,  1909,  ii,  834),  it  has  the  disadvantage  that  alkalis  cannot  be 
estimated  subsequently  in  the  same  portion  of  the  sample.  Manganese 
may  be  separated  from  iron  by  means  of  sodium  nitrite,  provided  that 
a  small  quantity  of  ammonium  sulphate  be  added  to  prevent 
precipitation  of  the  manganese.  A  double  precipitation  is,  however, 
recommended  in  this  case.  The  manganese  is  then  precipitated  from 
the  filtrate  by  means  of  ammonium  persulphate.  W.  P.  S. 

Estimation  of  Manganese  as  Manganous  Oxide,  Mangano- 
manganic  Oxide,  and  Manganese  Sesquioxide.  Paul  N.  Eaikow 
and  P.  TiscHKOFF  {Chem.  Zeit.,  1911,  35,  1013 — 1015). — Manganese 
may  be  converted  quantitatively  into  manganous  oxide  by  heatiug  the 
higher  oxides  in  a  rapid  current  of  hydrogen,  usicg  a  Rose's  crucible. 
The  higher  oxides  may  be  converted  quantitatively  into  mangano- 
manganic  oxide  by  ignition  in  a  slow  current  of  carbon  dioxide. 
Manganese  may  also  be  converted  quantitatively  into  manganese 
sesquioxide  by  ignition  of  the  oxides  or  the  carbonate  in  a  current  of 
oxygen. 

Manganous  sulphate  may  be  converted  into  the  sesquioxide  by 
heating  alternately  in  a  current  of  hydrogen  and  in  air,  and  finally 
igniting  in  a  current  of  oxygen.  L.  de  K. 

Ferric  Sulphate  as  a  Standard  for  Titrating  Potassium 
Permanganate.  Jaroslav  Milbauer  and  Oxro  Quadrat  {Zeitsch. 
anal.  Chem.,  1911,  50,  601 — 603). — One  gram  of  pure  ferric  sulphate 
is  dissolved  in  an  Erlenmeyer  flask  in  25  c.c.  of  water  and  10  c.c.  of 
sulphuric  acid,  and,  after  adding  a  few  granules  of  iron-free  zinc,  the 
whole  is  heated  gently  until  everything  has  dissolved.  An  equal 
volume  of  water  is  added,  and  the  solution  titrated  with  permanganate. 

Ferric  sulphate  is  best  prepared  by  boiling  10  grams  of  ferrous 
sulphate  for  about  an  hour  with  100  c.c.  of  sulphuric  acid.  When 
cold,  the  bulk  of  the  acid  is  poured  off  through  a  Gooch  crucible,  and  the 
remainder  removed  by  washing  with  alcohol,  and  then  with  anhydrous 
ether.      Finally,  the  salt  is  dried  in  a  water-oven  to  constant  weight. 

Ii.  DE  K. 
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Volumetric  Estimation  of  Ferric  Salts  with  Permanganate 

after  Reduction  with  Zinc.     Erich  Muller  and  Gustav  Wegelin 

{Zeitsch.  anal.  Ghem.,  1911,  50,  615 — 623). — When  using  pure  zinc,  or 

zinc  in  contact  with  platinum,  for  the  reduction  of  ferric  salts,  it  is 

[necessary  to  wait  until  the  zinc  has  completely  dissolved,  otherwise 

[there  will   be  a  small  quantity  of  iron  deposited  on  the  undissolved 

fzinc.     This   inconvenience   may    be   avoided  by  working  as  follows  : 

[100  c.c.  of   the  ferric  iron  solution  (or  a  smaller  volume  diluted    to 

flOO  c.c.)  are   mixed  with  5  c.c.  of  sulphuric  acid  and  five  to  ten  drops 

of  i\^-copper  sulphate.     After  adding  three  or  four  amalgamated  zinc 

rods  (5  cm.  in  length  and  0'6  cm.  in  diameter),  the  solution  is  heated 

for  about  two  hours  at   100°  in  a  current  of   carbon   dioxide.     The 

copper  solution  need  only  be  added  in  the  first  experiment. 

L.  DE  K. 


Precipitation  of  Iron  with  Hydrazine  Hydrate.  Erik  Schirm 
{Chem.  Zeit.,  1911,  35,  897). — The  iron  solution  containing  about  01 
gram  of  iron  is  diluted  to  250 — 300  c.c.  If  necessary,  a  few  drops 
of  hydrochloric  acid  and  a  little  bromine  are  added,  and  the  excess  of 
the  latter  is  boiled  off.  A  large  excess  of  ammonia  is  added,  and  then 
a  few  drops  of  hydrazine  hydrate,  which  causes  the  precipitate  to  turn 
into  a  fine,  granular  black  powder,  which  subsides  rapidly  and  is  free 
from  sulphate.  After  washing  and  drying,  it  is  ignited,  finally  over 
the  blast,  to  constant  weight.  The  filtrate  may  be  used  for  estimating 
the  sulphate. 

Experiments  to  estimate  iron  in  the  presence  of  zinc  by  means  of 
hydrazine  hydrate  are,  as  yet,  unsuccessful.  L.  de  K. 

Simplified  Apparatus  for  Estimating  Carbon  in  Iron 
G.  BuTZBACH  and  G.  Fenner  {Chem.  Zeit.,  1911,  35,  917). — Two 
apparatus  of  the  usual  type  are  described  and  figured.  In  the  first 
one  the  condenser  is  fixed  to  the  flask  containing  the  oxidising  liquid 
by  means  of  a  rubber  cork,  which  cannot  be  affected  by  spirting  acid, 
and  is  rendered  more  effective  by  a  water  seal. 

In  the  second  one  the  flask  is  connected  with  the  condensing  tube 
by  means  of  a  ground  joint.  In  both  there  is  an  absence  of  the 
usual  side-tubes,  thus  rendering  them  less  liable  to  breakage. 

L.  DE  K. 

Employment  of  Combustion  under  Pressure  in  the  Estima- 
tion of  Carbon  in  Steels.  P.  Mahler  and  E.  Goutal  {Govipt. 
rend.,  1911,  153,  549 — 551). — The  sample  of  steel  contained  in  a 
refractory  crucible  free  from  calcium  carbonate  is  burnt  in  oxygen  in 
a  calorimetric  bomb  similar  to  those  employed  in  determining  the 
calorific  power  of  coal,  but  having  a  capacity  of  about  1  litre.  The 
carbon  dioxide  is  absorbed  by  barium  hydroxide,  and  estimated  by 
titration.  Results  given  by  this  method  agree  closely  with  those 
obtained  by  the  copper  chloride  and  combustion  process.     W.  O.  W. 

Rapid  Estimation  of  Total  Carbon  [in  Iron  and  Steel].  H. 
de   Nolly   {Rev.  de  Melallurgie,   1911,  8,  391—395). — The  iron  or 
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steel,  in  the  form  of  fine  drillings,  is  introduced  into  an  asbestos 
capsule,  supported  in  a  litre  flask  of  Jena  glass,  which  is  closed  with 
a  rubber  stopper  and  supplied  with  oxygen  under  a  pressure  of  30  to 
40  cm.  of  water.  The  flask  contains  a  measured  volume  of  a  0*4% 
solution  of  sodium  hydroxide.  The  metal  is  ignited  by  passing  a  current 
of  10 — 15  amperes  between  a  pair  of  electrodes.  When  combustion  is 
complete,  the  flask  is  shaken  to  absorb  carbon  dioxide,  and  the  solution 
is  titrated  with  sulphuric  acid  (1  c.c.  =  1  mg.  of  carbon)  and  phenol- 
phthalein.  White  cast  iron,  ferro-silicon,  and  other  brittle  alloys  are 
mixed  with  lead  peroxide  before  ignition.  Grey  cast  iron  gives  low 
results,  owing  to  incomplete  combustion  of  the  graphite.      C.  H.  D. 

Apparatus  for  the  Estimation  of  Sulphur  in  Iron  and 
Steel.  D.  A.  Wennmann  {Ghem.  Zeit.,  1911,  35,  863).— Diagrams 
are  given  of  two  apparatus  made  entirely  of  glass,  so  that  all  rubber 
connexions  are  avoided.  T.  S.  P. 

Rapid  Estimation  of  Ferric  Oxide  in  Cement.  A.  Golubinzeff 
{Chem.  Zeit.,  1911,  35,  961 — 962). — Two  grams  of  the  sample  are 
placed  in  an  Erlenmeyer  flask,  moistened  with  10  c.c.  of  water,  and 
allowed  to  remain  for  ten  minutes,  when  another  75  c.c.  of  water  and 
then,  while  shaking,  100  c.c.  of  iV-hydrochloric  acid  are  slowly  added. 
The  shaking  is  continued  until  the  greater  part  of  the  cement  has 
dissolved,  when  the  solution  of  the  remainder  is  effected  by  heating  the 
liquid  to  boiling ;  the  boiling  is  then  continued  for  three  to  five 
minutes  to  expel  any  hydrogen  sulphide.  The  solution  is  reduced  by 
sulphur  dioxide,  the  excess  of  which  is  then  boiled  off  in  a  current  of 
carbon  dioxide.  After  some  fifteen  minutes,  the  exit  tube  is  closed 
with  a  piece  of  rubber  and  clamp  without  interrupting  the  curi'ent  of 
carbon  dioxide,  and  the  flask  is  cooled  in  cold  water.  The  iron  is 
titrated,  as  usual,  with  iV/lO-permanganate  after  adding  8 — 10  c.c. 
of  a  solution  of  manganese  sulphate.  L.  de  K. 

Estimation  of  Ferrocyanides  and  Thiocyanates.  LjSon 
RoNNET  {Ann.  Ghim.  anal.,  1911,  16,  336—337). — The  solution 
is  strongly  acidified  with  hydrochloric  acid,  and  a  slight  excess 
of  a  hot  solution  of  ferric  chloride  is  added.  After  heating  for  half 
an  hour  on  the  water-bath,  the  Prussian-blue  is  collected  and 
washed  with  hot  water.  The  filter  and  contents  are  then  trans- 
ferred to  a  graduated  flask  and  treated  with  a  sufficiency  of  10% 
solution  of  potassium  hydroxide,  and,  after  being  kept  for  twelve 
hours  with  frequent  shaking,  the  whole  is  made  up  to  a  definite  volume 
with  water,  and  a  known  volume  of  the  filtrate  is  then  acidified  with 
dilute  sulphuric  acid  and  titrated  for  ferrocyanide  with  iV/10-perman- 
ganate  as  usual.  One  c.c.  permanganate  =  0*0422  gram  of  crystallised 
potassium  ferrocyanide. 

The  filtrate  from  the  Prussian-blue  is  made  up  to  a  definite  volume, 
and  an  aliquot  portion  is  heated  on  the  water-bath  with  addition  of  a 
slight  excess  of  sodium  hydrogen  sulphite.  Solution  of  copper 
sulphate  is  then  added  in  slight  excess,  and  after  half  an  hour  the 
cuprous  thiocyanate  is  collected  and  washed.     The  filter  and  contents 
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are  then  placed  in  a  flask,  and  the  precipitate  is  dissolved  in  dilute 

ammonia  (1  : 2).     The  solution  is  acidified  with  dilute  sulphuric  acid, 

and,  while  still  warm,  titrated   with    jV/lO-permanganate ;     1  c.c.  = 

001616  gram  of  potassium  thiocyanate.  L,  de  K. 

Quantitative  Separation  with  "  Oupferron."  Oskar  Baudisch 
\Chem.  ZeiL,  1911,  35,  913). — "Cupferron,"  so  useful  in  the  separa- 
tion of  iron  from  copper,  not  being  readily  procurable,  the  author 
recommends  analysts  to  prepare  it  themselves.     It  is  not  explosive. 

Sixty  grams  of  nitrobenzene,  1000  c.c.  of  water,  and  30  grams  of 
pftmmonium  chloride  are  well  stirred,  and  to  the  white  emulsion  is  added 
80  grams  of  zinc  dust  in  very  small  quantities,  so  that  the  tempera- 
ture keeps  between  16°  and  18^.  When  the  odour  of  nitrobenzene  has 
completely  disappeared,  the  solution  is  drawn  off  from  the  zinc 
hydroxide,  and,  after  cooling  to  0°  by  means  of  ice,  the  liquid  is 
saturated  with  salt,  which  causes  an  abundant  crystalline  precipitate 
of  phenylhydroxylamine.  It  may  be  observed  that  great  care  must 
be  taken  not  to  let  this  substance  come  in  contact  with  the  skin,  as  it 
is  very  poisonous.  After  draining  and  removing  the  mother  liquor 
by  means  of  filter  paper,  the  compound  is  dissolved  in  300 — 500  c.c.  of 
ordinary  ether,  and  after  cooling  the  filtrate  to  0°,  a  current  of  gaseous 
ammonia  is  passed  for  ten  minutes  and  an  excess  of  amyl  nitrite 
is  added.  An  abundant  separation  of  nitrosylphenylhydroxylamine 
ammonium  ("cupferron  ")  takes  place,  which  is  drained,  washed  with 
ether,  and  then  pressed  between  filter  paper.  It  is  advisable  to 
place  in  the  stock  bottle  a  lump  of  ammonium  carbonate. 

L.  DE  K. 

The  Separation  of  Iron  and  Vanadium  by  the  Ether 
Method.  EuQEN  Deiss  and  Hans  Leysaht  {Chem.  Zeit.,  1911,  35, 
869—871,  878— 879).— Rothe's  ether  method  (compare  Blair,  Abstr., 
1908,  ii,  900)  for  the  separation  of  iron  from  other  elements  cannot  be 
used  in  its  original  form  for  the  separation  of  iron  and  vanadium, 
since  ether  extracts  appreciable  quantities  of  vanadium  from  hydro- 
chloric acid  solutions,  especially  when  the  vanadium  is  in  the  quinque- 
valent  condition.  Solutions  of  quadrivalent  vanadium  do  not  give  up 
any  vanadium  to  ether  so  long  as  care  is  taken  that  reducing  agents 
are  present  to  prevent  the  oxidation  of  any  vanadium  by  peroxide 
usually  contained  in  ordinary  ether.  In  ordinary  practice  it  is  not 
convenient  to  have  such  reducing  agents  present,  since  they  would 
also  reduce  the  ferric  salts.  Advantage  is  therefore  taken  of  the  fact 
that  pervanadates  are  insoluble  in  ether.  After  the  chief  extraction 
has  been  carried  out  by  Rothe's  method,  the  ethereal  extract,  contain- 
ing the  ferric  salt  and  some  vanadium,  is  further  shaken  several  times 
with  ether-hydrochloric  acid  (hydrochloric  acid,  D  =  1'10,  saturated 
with  ether),  to  which  a  little  hydrogen  peroxide  has  been  added.  The 
hydrogen  peroxide  oxidises  the  vanadium  to  pervanadates,  which  then 
pass  into  the  aqueous  layer. 

The  many  details  necessary  in  carrying  out  the  method  are  fully 
described.  T.  S.  P 
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Estimation  of  Iron,  Ammonia,  and  Nitrous  Acid  in 
Waters  by  means  of  the  Autenrieth-Koanigsberger  Colori- 
meter. Karl  Supfle  (Arch.  Hygiene,  1911,  74,  176—184). — The 
above  colorimeter  is  strongly  recommended  in  water  analysis. 

Iron  is  estimated  by  the  thiocyanate-ether  process,  ammonia  by 
Nessler's  reagent  after  removing  alkaline  earths,  and  nitrites  are 
estimated  by  m-phenylenediamine  and  sulphuric  acid  ;  ii  necessary, 
the  alkali  earths  and  colouring  matters  are  removed  by  adding  a 
mixture  of  sodium  carbonate  and  hydroxide.  L.  de  K. 

Rapid  Detection  of  Elements  Furnishing  Sulphides  In- 
soluble in  Dilute  Acids.  M.  Emmanuel  Pozzi-Escot  i^Bull.  Soc. 
chim.,  1911,  [iv],  9,  812 — 814). — The  mixed  sulphides,  piecipitated 
by  hydrogen  sulphide  from  dilute  acid  solution,  are  treated  with 
25%  hydrochloric  acid,  furnishing  (1)  a  solution  which  may  contain 
lead,  antimony,  tin,  cadmium,  and  zinc,  and  (2)  a  residue,  which  may 
contain  copper,  molybdenum,  arsenic,  bismuth,  mercury,  gold,  and 
platinum. 

The  solution  is  treated  with  ammonia,  which  precipitates  the  first 
three  metals,  and  leaves  cadmium  and  zinc  in  solution,  where  they  can 
be  defected  by  the  usual  tests.  The  precipitate,  which  may  contain  lead, 
antimony,  and  tin,  is  dissolved  in  hydrochloric  acid,  and  these  elements 
sought  for  by  the  usual  tests. 

The  residue,  insoluble  in  hydrochloric  acid,  is  treated  with  nitric 
acid,  which  dissolves  copper,  molybdenum,  arsenic,  and  bismuth,  and 
leaves  undissolved  mercury,  gold,  and  platinum,  which  are  then 
obtained  in  solution  with  aqua  reyia.  The  elements  are  then  sought 
for  in  these  two  solutions  by  the  usual  tests.  The  process  is  stated 
to  give  trustworthy  qualitative  results  more  rapidly  than  that  in 
general  use.  T.  A.  H. 

Assay  of  Wolfram  Concentrate.  H.  W.  Hutchin  {Analyst, 
1911,  36,  398—403). — A  recapitulation  of  the  four  chief  methods  for 
the  assay  of  commercial  wolfram.  In  the  aqua  regia  methods,  the 
tuDgstic  acid  is  finally  obtained  by  ignition  of  ammonium  tungstate 
or  mercurous  tungstate.  In  the  soda  digestion  and  fusion  processes, 
the  tungstic  acid  is  finally  obtained  by  ignition  of  mercurous 
tungstate. 

All  four  methods  seem  to  be  very  satisfactory ;  the  old  aqua  regia 
ammonium  tungstate  method  has,  perhaps,  most  to  commend  it,  as 
it  allows  of  operating  on  1  to  2  grams,  whereas  the  other  methods 
are  limited  to  quantities  of  about  0*5  gram  of  the  sample. 

L.  DE  K. 

The  Action  of  Salicylic  Acid  on  the  Metallic  Acids.  John 
Hughes  Muller  {J.  Amer.  Chem.  Soc,  1911,  33,  1506—1510).— 
Solutions  of  sodium  or  potassium  columbate,  tantalate,  thorate,  and 
zirconate  are  precipitated  quantitatively  by  salicylic  acid,  whereas 
titanium  is  not  so  precipitated ;  this  difference  is  used  as  the  basis  of 
a  method  for  the  quantitative  separation  of  titanium  from  the  other 
elements. 
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Alkali  titanates  give  an  intense  yellow  colour  on  the  addition  of 
salicylic  acid  ;  the  reaction  is  extremely  delicate,  and  may  be  used  for 
the  colorimetric  determination  of  this  metal.  The  colour  is  destroyed 
by  traces  of  hydrofluoric  acid  or  of  fluorides,  and  is  affected  by  traces 
of  iron.  Zirconium  gives  a  brownish  tinge  to  the  solution,  which  is 
also  affected  by  large  quantities  of  columbium.  The  effects  of  the 
rare  earths,  etc.,  are  also  described,  and  the  colorimetric  method  is 
applied  to  the  estimation  of  titanium  in  the  presence  of  columbium, 
tantalum,  or  thorium. 

Five  %  solutions  of  sodium  tungstate  or  molybdate  are  not 
precipitated  by  salicylic  acid,  and  the  resulting  solution  gives  no 
precipitate  with  ammonium  hydroxide.  Titanium  is  precipitated 
under  such  conditions,  but  the  reaction  cannot  be  used  to  separate 
titanium  from  tungsten  and  molybdenum.  T.  S.  P. 

The  Detection  of  Small  Quantities  of  Alcohol  in  Fermenting 
Liquids.  Alb.  Klockee  {Centr.  Bakt.  Par.,  1911,  ii,  31,  108 — 111). 
— In  the  systematic  study  of  yeasts,  one  of  the  most  important 
characteristics  is  the  capacity  of  the  organism  to  ferment  different 
sugars.  Where  vigorous  fermentation  occurs,  the  usual  qualitative 
tests  may  be  employed,  but  even  in  cases  where  no  apparent 
fermentation  takes  place,  the  author  considers  it  necessary  that 
actual  tests  should  be  made,  and  describes  a  modification  of  Pasteur's 
drop  method,  by  means  of  which  traces  of  alcohol  may  be  detected. 

Five  c.c.  of  the  liquid  to  be  tested  are  poured  into  a  test-tube 
180  mm.  long  and  24  mm.  wide.  This  is  closed  with  a  cork  bearing  a 
glass  tube  180  cm.  long  and  3  mm.  wide,  which  is  allowed  to  protrude 
slightly  on  the  lower  side  of  the  cork.  The  whole  is  then  placed 
vertically  over  a  flame  with  wire  gauze,  and  is  heated  gently,  care 
being  taken  that  bumping  does  not  occur.  If  alcohol  is  present, 
characteristic  oily  drops  appear  in  the  tube ;  the  lower  the  amount  of 
alcohol,  the  higher  being  the  point  at  which  these  drops  occur. 

It  is  claimed  that  by  the  use  of  this  method,  0-002 — 0'001%  of 
alcohol  can  be  detected.  H.  B.  H. 

Estimation  of  both  Phenol  and  jo-Oresol  in  Urine.  Max 
SiEGFBiED  and  R.  Zimmermann  (Biochem.  Zeitsch.,  1911,  34,  462 — 472. 
Compare  this  vol.,  ii,  72). — The  urine,  after  being  made  alkaline  with 
sodium  hydroxide,  is  evaporated  to  l/5th  of  its  bulk,  acidified  with 
sulphuric  acid,  and  then  distilled  in  steam.  To  separate  volatile 
acids  from  phenols,  the  distillate  is  made  alkaline  with  sodium  hydrogen 
carbonate,  and  distilled  in  steam  in  a  current  of  carbon  dioxide.  The 
reducing  substances  are  separated  then  by  Neuberg's  method  by  means 
of  lead  acetate  and  sodium  hydroxide,  and  then,  after  distillation  of 
these  substances,  the  phenols  are  distilled  off  after  acidification  with 
sulphuric  acid.  The  phenol  and  cresol  are  then  estimated  by  the 
method  already  given  by  the  authors,  which  they  find  preferable  to  that 
of  Kossel  and  Penny.  The  analyses  of  mixed  urines  from  several 
individuals  showed  that  r5  litres  contained  0'0260  gram  of  p-cresol 
and  0"0186  gram  of   phenol;   58*1%  of  the  total  phenols  consisted 
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therefore  of  ;?-cresol.     The  details  are  given  of  the  experiments  on 
which  the  analytical  method  is  founded.  S.  B.  S. 

Estimation  of  Phenols  in  the  Urine  of  Oxen.  Paul  Liechti 
and  W.  M.OOSER  {Zeitsch.  physiol.  Ghem.,  1911,  73,  365 — 370.  Compare 
Neuberg  and  Hildesheimer,  Abstr.,  1910,  ii,  1116). — Polemical.  The 
supposed  formation  of  furfuraldehyde  on  distillation  of  herbivorous 
urine  with  phosphoric  acid,  derived  from  dextrose,  pentose,  or  paired 
glycuronic  acid,  is  shown  not  to  take  place.  The  Kossler-Penny 
process  advocated  by  Neuberg  and  Hildesheimer  {loc.  cit.)  leads  to  far 
larger  errors  than  any  neglect  of  the  furfuraldehyde  formed.  The 
substitution  of  phosphoric  acid  for  sulphuric  acid  in  the  distillation 
prevents  the  formation  of  urogon,  which  otherwise  fixes  iodine ; 
further  aldehydes  present  are  not  hydrolysed  in  such  a  way  as  to 
affect  the  estimation  of  the  phenols.  E.  F.  A. 

Estimation  of  Volatile  Acids  in  Wine.  Karl  Windisch  and 
Theodor  RoETTGBN  (^et^scA.  Nahr.  Genussm.,  1911,  22, 155 — 170). — It 
is  recommended  that  50  c.c.  of  the  wine  should  be  distilled  in  a  current  of 
steam  until  200  c.c.  of  distillate  have  been  collected ;  if  the  distillation 
is  continued  beyond  this,  considerable  quantities  of  lactic  acid  are 
found  in  the  distillate.  When  the  wine  contains  more  than  0*2  gram 
of  volatile  acids  per  100  c.c,  it  should  be  diluted  with  an  equal 
volume  of  water,  and  50  c.c.  of  the  mixture  taken  for  the  estimation. 
The  volume  of  the  steam  must  be  so  regulated  that  the  wine  is  first 
evaporated  to  25  c.c.  and  maintained  at  this  volume  until  the  end  of 
the  distillation.  The  time  taken  for  the  distillation  is  about  thirty 
minutes  ;  the  steam  should  be  under  as  low  a  pressure  as  possible,  and 
it  is  advisable  to  employ  a  still-head  filled  with  glass  beads  in  order  to 
reduce  the  distillation  of  the  lactic  acid  to  a  minimum.         W.  P.  S. 

Employment  of  the  Electrometric  Method  for  the  Estimation 
of  the  Acidity  of  Tan  Liquors.  II.  Joseph  T.  Wood,  Henry  J.  S. 
Sand,  and  Douglas  J.  Law  {J.  Soc.  Chem.  Ind.,  1911,  30,  872—876). 
— A  hydrogen  electrode  is  described  for  use  in  the  electrometric 
method  of  estimating  the  acidity  of  tan  liquors  (this  vol.,  ii,  233)  ; 
slight  improvements  in  the  general  form  of  the  apparatus  are 
proposed,  and  experimental  details  and  results  are  recorded. 

W.  P.  S. 

Analysis  of  Liquids  containing  a  Large  Quantity  of 
Tartaric  Acid  and  Small  Amounts  of  Glycerol  and  Tannin. 
G.  Hinard  (Ann.  Falsi/.,  1911,  4,  391— 397).— Having  experienced 
certain  difficulties  in  the  analysis  of  solutions  containing  about 
100  grams  of  tartaric  acid,  10  grams  of  glycerol,  and  3  grams  of 
glycerol  per  litre,  the  author  gives  the  following  methods  for  the 
estimation  of  these  constituents  and  of  the  total  solids  of  the  solution. 
The  total  solids  may  be  estimated  by  drying  5  c.c.  of  the  solution 
on  pumice-stone  over  sulphuric  acid  and  under  as  low  a  pressure 
as  possible ;  at  the  end  of  twenty-four  hours,  the  temperature  of  the 
desiccator  is  raised  to  50°,  and  the  drying  is  continued  over  phosphoric 
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oxide  to  constant  weight.  For  the  estimation  of  the  glycerol,  100  c.c. 
of  the  solution  are  treated  with  sufficient  potassium  hydroxide  to 
convert  the  tartaric  acid  into  potassium  hydrogen  tartrate  ;  the  latter 
is  removed  by  filtration,  and  the  filtrate  is  evaporated  at  a  low 
temperature  after  the  additiwp  of  freshly  prepared  lead  hydroxide. 
The  residue  is  extracted  with  hot  alcohol,  the  solution  filtered,  excess 
of  lead  is  precipitated  as  carbonate,  and  an  equal  volume  of  ether 
is  added,  together  with  a  few  grams  of  potassium  carbonate.  The 
solution  is  then  filtered,  evaporated,  and  the  residue  dried  under 
reduced  pressure.  The  tartaric  acid  may  be  estimated  by  the  methods 
used  in  wine  analysis,  and  the  tannin  is  estimated  iodometrically. 

W.  P.  S. 

Estimation  of  Milk  Fat  by  Count  of  the  Pat  Globules. 
H.  P.  T.  Oerum  (Biochem.  Zeitsch.,  1911,  35, 18— 28).— The  relationship 
between  the  number  of  fat  globules  in  a  given  measure,  the  trans- 
parency of  the  milk  (the  experimental  method  for  determining  which 
is  described),  and  the  fat  content  is  mathematically  worked  out.  The 
conclusion  is  drawn  that  each  observer  must  obtain  his  own  formula 
for  each  kind  of  milk,  and  the  method  has,  therefore,  no  immediate 
practical  value.  S.  B.  S. 

Assay  of  Chloral.  L.  Bouedet  {J.  Pharm.  Chim.,  1911,  [vii], 
4,  18). — The  author  suggests  that  in  assaying  chloral  by  the  method 
prescribed  in  the  French  Codex,  (1)  distilled  water,  freed  from  carbonic 
acid,  should  be  used ;  (2)  a  control  experiment  with  water  and  alkali 
alone  should  be  made ;  (3)  iV72-alkali  should  be  substituted  for 
iV-alkali,  and  (4)  the  time  of  contact  of  the  alkali  with  the  chloral 
should  be  reduced  to  fifteen  minutes.  T.  A.  H. 

Ulex's  Process  for  the  Estimation  of  Nicotine  in  Tobacco 
Extracts  and  Nicotine  Salts.  Jules  Essneb  {Ann.  Chim.  anal.,  1911, 
16,  339 — 341). — A  recapitulation  of  Ulex's  process  (treatment  of  the 
extract  with  a  mixture  composed  of  aqueous  sodium  hydroxide, 
calcium  oxide,  and  plaster  of  Paris,  removal  of  ammonia  fumes  in 
a  desiccator  over  sulphuric  acid,  distillation  with  water,  and  titration 
of  the  nicotine  with  standard  acid),  which  the  author  strongly 
recommends  for  technical  purposes.  The  author  carries  out  the  distil- 
lation and  titration  as  follows  :  The  mass  is  placed  in  a  3-litre 
distillation  flask  containing  2^  litres  of  boiled  water,  10  grams 
of  sodium  hydroxide  and  10  grams  of  paraffin  (to  prevent  frothing) 
are  added,  and  the  whole  is  submitted  to  distillation.  Six  portions  of 
1000,  500,  200,  100,  100,  and  100  c.c.  respectively  are  collected  and 
titrated  separately  with  iV^/2-hydrochloric  acid,  using  delicate  litmus 
solution  as  indicator;  1  c.c.  of  acid  =  0'081  gram  of  nicotine. 

L.  DE  K. 

Comparative  Studies  on  the  Nicotine  Estimations  in 
Tobacco  Extracts.  Julius  TdiH  {Chem.  Zeit.,  1911, 35,  926—927). 
— At  the  author's  suggestion,  J.  Keampera  analysed  a  sample  of 
tobacco  extract  by  the  methods  of  Kissling,  Ulex,  Degrazia,  and  T6tb, 
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and  the  results  are  given  in  a  table ;  in  a  second  table  are  given 
the  results  of  analyses  made  by  the  methods  of  Kissling,  Koenig,  T6th, 
and  the  modified  process  of  the  latter.  This  consists  in  substituting 
xylene  for  toluene  in  the  extraction  of  the  nicotine;  the  results 
obtained  by  titration  and  polarisation  are  very  concordant. 

On  the  whole,  the  author  has  reason  to  prefer  his  own  modified 
process.  L.  de  K. 

Estimation  of  Quinine  as  Acid  Citrate  in  Certain  Organic 
Liquids.  Thomas  Cockburn  and  J.  W.  Black  (Analyst,  1911,36, 
396 — 398). — A  slight  modification  of  Nishi's  process  for  theestimation  of 
quinine inurine(Abstr.,  1909,ii,710).  Twohundred  and  fifty c.c. of  urine 
are  rendered  alkaline  with  concentrated  aqueous  sodium  hydroxide  and 
extracted  three  times  with  ether.  The  ethereal  extracts  are  washed 
with  small  quantities  of  water,  evaporated,  the  residue  dried  and 
dissolved  in  20  c.c.  of  anhydrous  ether,  and  the  solution  is  filtered 
into  a  weighed  flask  with  which  has  also  been  weighed  a  small 
asbestos  filter  tube,  and  the  undissolved  matter  is  washed  with  small 
quantities  of  ether.  The  quinine  is  now  precipitated  by  adding  10  c.c. 
of  a  saturated  ethereal  solution  of  citric  acid,  and  the  closed  flask  is 
left  for  twenty-four  hours.  The  ether  is  then  poured  off  through  the 
filter-tube,  and  the  deposit  is  washed  thrice  in  succession  with  10  c.c. 
of  ether,  D  0'720.  The  tube  is  then  placed  in  the  flask,  and  the 
whole  is  dried,  first  gently,  finally  at  100°,  and  re-weighed  j  100  parts 
of  the  acid  citrate  =  62*79  parts  of  quinine. 

The  process  may  be  used  in  the  presence  of  caffeine,  but  not  of 
other  cinchona  alkaloids.  L.  de  K. 

Separation  of  Urobilin  by  means  of  Talc  and  its  Detection. 
C.  Carrez  (Ann.  Chim.  anal,  1911,  16,  337— 339).— The  urine 
is  defecated  by  mixing  45  c.c.  with  30  c.c.  of  Denig^s'  mercury  reagent, 
and  to  30  c.c.  of  the  clear  filtrate  is  added  1  gram  of  talc,  which  on 
shaking  removes  all  the  urobilin ;  the  talc  is  then  at  once  collected  on 
a  filter  and  washed  with  water.  In  order  to  prove  the  presence  of  the 
urobilin,  the  talc  is  treated  on  the  filter  with  5  or  10  c.c.  of  Oliveri's 
reagent  (zinc  chloride  10  grams,  ammonia  30  grams,  strong  alcohol 
80  grams,  ethyl  acetate  20  grams),  when  at  once  a  filtrate  is  obtained 
presenting  a  beautiful  green  fluorescence  and  exhibiting  in  the  spectro- 
scope very  neatly  the  band  y. 

Or  the  talc  maybe  treated  with  10  c.c.  of  alcohol  containing  5%  of 
hydrochloric  acid.  To  the  filtrate  is  then  added  5 — 6  c.c.  of  chloro- 
form and  100 — 150  c.c.  of  water,  and  the  whole  is  well  shaken.  The 
chloroform  layer  separates  readily,  and  is  then  removed  and  filtered 
through  a  small  filter  moistened  with  chloroform.  On  adding  an 
alcoholic  solution  of  zinc  acetate  (1  :  1000),  a  green  fluorescence  is 
gradually  formed,  and  the  band  y  is  more  distinct  than  before. 

L.  DE  K. 

Estimation  of  Amino-groups  in  Amino  compounds  and  in 
Urine  and  a  Method  for  the  Analysis  of  Proteins.  Donald  D. 
VAN  Slykb  {Btr.,  1911,  44,  1684—1692;  J.  Biol.  Cliem.,  1911,  10, 
15 — 55.     Compare  this  vol.,  ii,  164,  779,  780). —  Glycine,  cystine,  and 
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guanosine  give  high  values  when  treated  by  the  method  '  already 
described. 

Carbamide  reacts  slowly  with  the  nitrous  acid  solution,  and  this 
reaction  must  be  allowed  for  in  estimating  the  amino-acid  nitrogen  in 
urine.  After  removal  of  ammonia  from  the  urine  made  alkaline  with 
sodium  hydroxide  solution,  two  estimations  are  made  of  the  amino- 
acid  nitrogen,  one  after  six  minutes  and  the  other  after  the  mixture 
has  been  left  for  twelve  minutes.  The  difference  between  the  two 
gives  the  error  due  to  the  reaction  of  the  carbamide,  and  can  be 
subtracted  from  the  result  given  by  the  six  minute  determination. 

Full  details  are  given  of  a  somewhat  revised  scheme  for  the  analysis 
of  proteins  by  the  method  of  hydrolysis  and  nitrogen  determinations. 
The  following  substances  have  been  treated  in  this  way  r  gliadin, 
edestin,  hair,  gelatin,  fibrin,  hsemocyanin,  haemoglobin,  and  the  results 
are  expressed  in  percentages  of  ammonia  nitrogen,  melania  nitrogen, 
cystine-,  arginine-,  histidine-,  ly  sine-nitrogen,  amino-nitrogen  of 
filtrate,  and  non-amino-nitrogen  of  filtrate.  Gelatin  and  haemoglobin 
did  not  give  any  cystine  nitrogen.  J.  J.  S, 

An  Inner  Anhydride  Reaction  of  Albumin.  BauNo  Bardeck 
Chem.  Zeit.,  1911,  35,  634). — The  author's  iodoform  process  (this  vol., 
ii,  826)  when  applied  to  albumins  shows  that  these  give  very  intense 
anhydride  reactions.  L.  de  K. 

Rapid  Gravimetric  Estimation  of  Urinary  Albumin. 
E.  SiMONOT  {Bull.  Soc.  chim.,  1911,  [iv],  9,  839— 842).— This  method, 
which  depends  on  the  coagulation  of  the  albumin  by  metaphosphoric 
acid,  is  stated  to  afford  complete  precipitation  of  the  albumin  in  a 
form  in  which  it  can  be  easily  and  rapidly  61tered,  and  washed  (com- 
pare Denig6s,  Abstr.,  1893,  ii,  248). 

Five  grams  of  sodium  metaphosphate  are  dissolved  in  cold  water,  and 
made  up  to  100  cc,  or  5*70%  grams  of  the  metaphosphate  may  be 
dissolved  by  boiling  in  water  during  five  minutes  and  made  up  to 
100  cc.  as  suggested  by  Denig^s  {Chim.  Anal.,  3rd  Edit.,  1907,  p.  1011). 
A  preliminary  trial  having  shown  that  the  urine  contains  more  than 
0'5  gram  albumin  per  litre,  enough  to  yield  about  10  grams  is  taken, 
filtered,  made  up  to  100  cc.  if  necessary,  heated  on  the  water-bath  during 
ten  minutes  (during  fifteen  minutes  if  the  quantity  is  200  cc),  and 
then  for  every  100  cc  of  liquid,  5  cc  of  the  metaphphate  solution  and 
1  cc.  of  hydrochloric  acid  are  added  and  the  heating  continued  during 
five  to  ten  minutes.  The  coagulum  is  filtered  on  a  dry  tared  filter  and 
washed  with  boiling  water  until  free  from  hydrochloric  acid,  and  then 
twice  with  alcohol  and  once  with  ether.  As  much  liquid  as  possible 
is  removed  by  gentle  pressure,  and  the  coagulum  dried  at  110 — 120°. 
The  weight,  re-calculated  for  1  litre  of  urine  and  multiplied  by  088, 
gives  the  amount  of  albumin  per  litre  in  the  urine  examined. 

T.  A.  H. 

Estimation  of  Lecithin.  C.  Yirchow  {Chem.  Zeit.,  1911,  35, 
913  —  914). — The  author  has  slightly  modified  his  process.  One  gram 
of    the  substance  is  boiled  three  times  in   succession  with  10  cc.  of 
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absolute  alcohol,  and  the  filtrate  and  washings,  measuring  about  50  or 
60  c.c,  are  distilled  off.  After  removing  the  last  traces  of  alcohol  by 
blowins:,  the  weighed  residue  is  dissolved  in  10  c.c.  of  absolute  ether, 
which  is  then  poured  through  an  asbestos  filter  tube  ;  the  residue  is 
then  washed  three  times  with  ether. 

The  ether  is  distilled  off,  and  the  weighed  residue  treated  with 
3 — 4  c.c.  of  fuming  nitric  acid  ;  the  solution  is  transferred  to  a  platinum 
dish,  and  the  flask  rinsed  three  times  in  succession  with  2  c.c.  of 
fuming  nitric  acid.  After  evaporating  the  acid  on  the  water-bath, 
the  residue  is  mixed  with  1  gram  of  dry  sodium  carbonate,  using  a 
platinum  spatula.  Five  grams  of  the  usual  potassium  nitrate-sodium 
carbonate  mixture  are  now  added,  and  the  whole  is  heated  to  fusion 
for  four  to  five  minutes.  The  fusion  contains  the  phosphorus  of  the 
lecithin  as  phosphoric  acid,  which  is  then  estimated  by  the  usual 
magnesia  process.  L.  de  K. 

A  Method  for  Ash  Analysis.  Karl  Stolte  {Biochem.  Zeitsch., 
1911,  35,  104 — 107). — The  essential  feature  of  the  method  consists  in 
ashing  the  dried  organic  substance  in  a  platinum  basin  placed  inside  a 
larger  porcelain  basin  but  kept  from  direct  contact  with  it  by  pieces 
of  porous  plate,  or  an  inverted  crucible  lid.  S.  B.  S. 

A  New  Colour  Reagent  for  Callose.  M.  Tsvett  {Compt.  rend., 
1911,  153,  503 — 505). — The  reagents  hitherto  in  use  for  callose  are 
slow  in  action ;  the  following  one  is  very  rapid.  A  1%  aqueous 
solution  of  resorcinol,  containing  0*1%  of  concentrated  ammonia,  is 
allowed  to  remain  for  several  days  exposed  to  the  air.  It  gradually 
undergoes  oxidation,  and  gives  rise  to  a  blue  substance  apparently 
identical  with  Wiirster's  resorcinol-blue,  which  the  author  calls 
resoblue. 

Resoblue  does  not  stain  cellulose,  but  in  thirty  to  sixty  seconds  it 
imparts  a  deep  blue  colour  to  callose.  It  can  also  be  mixed  with 
other  stains  to  give  double  reactions ;  thus  the  mixture  with  Congo-red 
is  stable,  and  colours  callose  blue  and  cellulose  red.  Other  mixtures 
are  also  suggested.  E.  J.  R. 

Use  of  Nickel  Hydroxide  in  Tannin  Estimation.  Puran 
Singh  (/.  Soc.  Chem.  Ind.,  1911,  30,  936— 937).— Results  of  experi- 
ments carried  out  by  the  author  indicate  that  nickel  hydroxide  may  be 
employed  as  a  substitute  for  hide-powder  in  the  analysis  of  tanning 
materials.  The  figures  obtained  were  in  fair  agreement  with  those 
found  when  hide-powder  was  used.  W.  P.  S. 

Application  of  the  Bromo-derivative  Methods  for  the  Assay 
of  Vulcanised  Rubber  Wares.  Werner  Esch  {Chem.  Zeit.,  1911, 
35,  971 — 972). — The  process  in  use  is  based  on  the  following 
assumptions:  (1)  136  parts  of  rubber  hydrocarbons  absorb  319*7 
parts  of  bromine  or  64  parts  of  sulphur;  (2)  if  136  parts  of  hydro- 
carbons have  already  absorbed  32  parts  of  sulphur  (in  consequence  of 
vulcanisation),  only  159*85  parts  of  bromine  can  be  taken  up  ;  (3)  the 
sulphur  absorbed  is  not  acted  on  by  bromine  solutions ;  (4)  if  from  the 
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total  weight  is  deducted  the  combined  sulphur  and  the  bromine 
absorbed,  the  value  of  the  rubber  substance  present  is  obtained  ;  (5) 
from  64  parts  of  combined  sulphur  or  from  319*7  parts  of  bromine 
absorbed,  the  presence  of  136  parts  of  rubber  hydrocarbons  may  be 
deduced. 

According  to  the  author's  experiments,  these  assumptions  cannot  be 
entertained,  and  the  process  is  therefore  quite  untrustworthy. 

L.  DE  K. 

Estimation  of  the  Specific  Gravity  of  very  small  Quantities 
of  Milk.  Alois  Kreidl  and  Emil  Lenk  {Biochem.  Zeitsch.,  1911,  35, 
166 — 168). — As  fat  is  not  extracted  from  milk  by  simple  mixture 
with  a  lipoid  solvent,  the  specific  gravity  can  be  determined  by 
dropping  the  milk  into  mixtures,  such  as  benzene-chloroform,  benzene- 
carbon  tetrachloride,  etc.,  and  finding  the  specific  gravity  of  the  mixture 
in  which  the  milk  neither  sinks  nor  floats.  S.  B.  S. 

A  New  Modification  of  the  Forensic  Chemical  Test  for 
Blood.  Otto  von  Furth  [Zeitsch.  angew.  Chem.,  1911,  24, 
1625 — 1628). — In  testing  for  blood,  the  author  recommends  a 
combination  of  Leer's  pyridine  test  with  the  leucomalachite-green 
test  (Adler,  Abstr.,  1904,  ii,  459).  The  object  to  be  tested  is  boiled 
for  some  minutes  with  a  few  drops  of  50%  potassium  hydroxide  to 
which  a  few  drops  of  alcohol  have  been  added.  After  cooling,  the 
liquid  is  extracted  with  pyridine.  The  pyridine  layer  is  separated,  and 
again  shaken  with  concentrated  potassium  hydroxide,  after  which 
about  1  c.c.  of  the  solution  is  run  on  to  a  filter  paper  laid  on  a  glass 
plate.  This  is  then  tested  with  the  leucomalachite-green  solution,  to 
which  has  previously  been  added  1%  of  hydrogen  peroxide. 

A  full  discussion  of  the  sensitiveness  of  the  test  and  of  any  errors 
which  may  occur  is  given.  T.  S.  P. 
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Meyer's  Reagent  for  the  Detection  of  Blood.  A.  Sartory 
(Compt.  rend.,  1911,  152,  131 — 133). — The  red  coloration  produced  by 
blood  in  presence  of  hydrogen  peroxide  with  phenolphthalein  previously 
reduced  by  zinc,  is  also  given  by  alkali  hydrogen  carbonates.  The 
test  cannot  therefore  be  taken  as  specific  for  blood,  and  should  only 
be  used  as  a  confirmatory  test.  W.  J.  Y. 

Estimation  of  Gelatin.  W.  Greifenhagen,  J.  Konig,  and  A. 
ScHOLL  {Biochem.  Zeitsch.,  1911,  35,  217 — 227). — Beckmann's  form- 
aldehyde method  is  of  little  practical  value.  Precipitation  by  Nessler's 
reagent  by  Vamvaka's  method  brings  down  all  the  gelatin,  but  it  also 
precipitates  proteoses.  Although  trichloroacetic  acid  (Obermayer's 
method)  only  produces  a  turbidity  with  dilute  solutions  of  gelatin,  it 
does  not  completely  precipitate  proteoses,  and  this  reagent  therefore 
cannot  be  employed  for  separating  these  substances  from  gelatin. 
Mercuric  chloride  solution  does  not  produce  a  quantitative  separation, 
but  if  it  precipitates  the  same  amount  of  nitrogenous  matter  as  zinc 
sulphate,  the  conclusion  may  be  drawn  that  gelatin  is  not  present. 
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Mercuric  iodide  can  also  be  employed  as  a  precipitant.  If  the  solution 
is  first  precipitated  by  zinc  sulphate,  the  precipitate  redissolved,  and 
mercuric  iodide  in  acetone  or  alcohol  added  (with  precautions  described 
in  detail  by  the  authors)  and  a  precipitate  is  then  produced  which 
contains  a  large  proportion  of  the  nitrogenous  matter  which  was 
precipitated  by  the  zinc  sulphate,  then  it  may  be  deduced  that 
gelatin  is  present.  A  satisfactory  method  for  separating  gelatin 
from  proteoses  does  not  exist.  S.  B.  S. 

Analyses  of  Liquorice  Juices.  L.  Gadois  and  J.  Gadois  {Bull. 
Soc.  chim.,  1911,  [iv],  9,  741 — 743). — The  analyses  of  liquorice  juices  by 
different  methods  having  furnished  discrepant  results,  the  following 
analytical  method  was  adopted :  The  moisture  was  estimated  by  drying 
at  100°,  insoluble  matter  by  two  extractions  with  cold  water  for 
twenty-four  hours,  and  the  ash  by  ignition.  The  glycyrrhizin  was 
determined  by  precipitating  the  resinous  matter  from  aqueous  solution 
with  alcohol,  concentrating  the  filtrate,  and  precipitating  with  hydro- 
chloric acid  in  a  weighed  beaker,  the  precipitate  being  washed  with 
water,  treated  with  ammonia,  and  the  ammonium  derivative  dried  at 
100°.  W.  G. 

A  New  Method  for  the  Detection  of  Salvarsan  (Diamino- 
dihydroxyarsenobenzene).  J.  Abelin  {Miinch.  Med.  Woch.,  1911, 
19.  A  Reprint). — A  very  little  of  the  salvarsan  is  dissolved  in 
2 — 3  c.c.  of  water,  and  the  yellow  solution  is  decolorised  by  addition 
of  3 — 4  drops  of  dilute  hydrochloric  acid.  After  cooling  the 
solution,  3 — 4  drops  of  a  0*5%  solution  of  sodium  nitrite  are  added, 
when  a  diazo-compound  is  formed,  showing  a  vivid  yellowish-green 
fluorescence.  The  liquid  is  now  added,  drop  by  drop,  to  a  10% 
solution  of  resorcinol,  to  which  an  excess  of  sodium  carbonate  has 
been  added,  when  a  beautiful  red  colouring  matter  will  be  formed ; 
care  must  be  taken  that  the  liquid  remains  alkaline. 

When  applying  the  process  to  urines,  7 — 8  c.c.  of  the  sample  are 
acidified  with  5 — 8  drops  of  dilute  hydrochloric  acid,  and  when  cold, 
3 — 4  drops  of  the  above  sodium  nitrite  solution  are  added.  A  few 
drops  of  the  liquid  are  then  added  to  5  c.c.  of  the  alkaline  resorcinol 
solution,  or  the  ring  test  may  be  applied  successfully. 

Atoxyl,  treated  as  above,  yields  an  orange  colouring  matter. 

L.  DE  K. 

Pyro-Analyaes  of  Drugs.  Leopold  Rosenthaler  {Ber.  Deut. 
pharm.  Ges.,  1911,  31,  338 — 346). — A  microscopical  and  chemical 
investigation  of  crystalline  sublimates  obtained  in  vacuum  from  a 
number  of  drugs.  Probably  it  would  be  better  still  to  subject  their 
extracts  to  the  sublimation  process.  For  the  micro-illustrations  and 
properties  of  the  various  sublimates,  the  original  paper  should  be 
consulted. 

The  following  drugs  were  examined  :  Cortex  chinae,  Folia  uvae 
ursi,  Cortex  frangulae.  Cortex  cascarae  sagradae,  Rhizoma  rhei,  Gallae, 
Bhizoma  hi/drastis,  Opium,  Cubebae,  Semen  calabar,  Piper  nigrum,  and 
Fructus  anisi.  L.  de  K.     , 
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The  Density  and  Refraction  of  the  System  Purfuraldehyde  + 

'"ater.  F.  Schwers  {Bull.  Acad.  roy.  Belg.,  1911,  641 — 652). — 
fhe  densities  and  refractive  indices  of  binary  mixtures  containing  4*6, 
•7,  6  5,  and  96"3%  of  furfuraldehyde  have  been  measured  at  different 
jmperatures. 

Curves  are  plotted  to  show  the  volume  contraction  which  occurs  in 
the  formation  of  the  various  solutions  in  its  dependence  on  the 
temperature.  These  curves  exhibit  certain  irregularities,  which  in  the 
case  of  the  dilute  furfuraldehyde  solutions  are  similar  to  those  which 
have  been  observed  previously  in  the  case  of  mixtures  of  water  with 
diacetyl  glycol  and  ethyl  acetoacetate. 

In  regard  to  the  refractive  index,  the  observed  values  differ  from 
those  calculated  by  an  amount  which  is  more  or  less  independent  of 
the  composition  and  the  temperature  of  the  binary  mixture.  Observa- 
tions with  the  hydrogen  lines  H„  and  H^  and  the  yellow  helium 
line  show  that  the  difference  depends  on  the  wave-length  of  the  light 
used.  H.  M.  D. 

Refractive  Indices  of  Liquid  Crystals.  Paul  Gaubert  (Compt. 
rend,  1911,  153,  573—576.  Compare  Abstr.,  1909,  ii,  529; 
Wallerant,  ibid).—^T\iQ  author  records  observations  on  the  refractive 
indices  of  the  isotropic  forms  of  cholesterol,  cholesteryl  benzoate, 
acetate,  decoate,  and  propionate ;  also  of  mixtures  of  the  latter  with 
the  decoate  and  with  jo-azoxyphenetole.  Measurements  could  not  be 
made  in  the  case  of  some  of  the  mixtures,  owing  to  solidification 
of  the  superfused  liquid  taking  place  without  production  of  the 
optically  positive  anisotropic  phase. 

The  difference  between  the  refractive  index  of  the  isotropic  liquid 
and  the  liquid  crystal  is  small.  Crystals  of  the  doubly  refractive 
liquid  phase,  produced  before  solidification,  are  optically  positive, 
whilst  those  belonging  to  the  anisotropic  liquid  phase  existing  at 
a  higher  temperature  are  negative.  The  experiments  on  mixtures 
showed  that  their  optical  properties  do  not  follow  the  laws 
relating  to  the  mixture  of  isomorphous  solid  crystals,  apparently 
owing  to  the  occurrence  of  one  substance  in  a  polymorphous,  crystalline 
liquid  form,  unknown  in  the  pure  substance.  W.  O.  W. 

The  Secondary  Spectrum  of  Hydrogen.  C.  Porlezza  {Atti  R. 
Accad.  Lincei,  1911,  [v],  20,  ii,  176 — 183). — The  measurements  of  the 
secondary  spectrum  of  hydrogen  have  now  been  extended  to  the 
yellow  and  red  regions,  as  far  as  X  6963,  and  to  the  ultra-violet  as  far 
as  X  3295.  New  lines  are  found  in  both  regions,  as  well  as  in  the 
region  \  4807 — 4253.  The  wave-lengths  are  tabulated.  Certain  lines 
observed  by  Croze  (this  vol.,  ii,  558)  are  not  found,  and  the  differences 
are  possibly  due  to  the  difference  in  diameter  of  the  capillaries  used  by 
the  two  observers,  otherwise  the  lines   found   only  by   Croze  must 
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be  due  to  the  presence  of  an  impurity  (compare  Watson,  Abstr.,  1909, 
ii,  453).  C.  H.  D. 

The  Ratio  of  the  Intensities  of  the  Series  Lines  of  Hydrogen 
in  the  Canal  Ray  Spectrum.  Fritz  Lunkenheimer  {Ann.  Physik, 
1911,  [iv],  36,  134 — 152). — The  relative  intensities  of  the  lines 
Ha  and  Hjs  in  the  hydrogen  canal  ray  spectrum  have  been  measured 
for  different  velocities  of  the  luminous  particles.  For  this  purpose  the 
intensities  of  the  two  lines  were  compared  with  that  of  light  of 
the  same  wave-length  emitted  by  a  Nernst  lamp,  and  also  by  a 
Geissler  discharge  tube,  which  were  operated  under  constant  conditions. 
In  some  experiments,  the  comparison  was  effected  subjectively,  and  in 
others  by  means  of  photographic  records.  Within  the  limits  of  the 
errors  of  experiment,  the  results  obtained  show  that  the  ratio  of 
the  intensities  of  the  two  hydrogen  lines  is  independent  of  the 
velocities  of  the  canal  ray  particles.  This  is  opposed  to  the  result 
obtained  by  Stark  and  Steubing  (Abstr.,  1908,  ii,  546),  who  found  that 
an  increase  in  the  velocity  of  the  particles  is  accompanied  by 
an  increase  in  the  relative  intensity  of  the  lines  of  smaller  wave- 
length. It  is  probable  that  the  relative  intensities  are  dependent  on 
the  gas  pressure  in  the  discharge  tube,  and  this  may  account  for  the  ^ 
divergent  results  obtained  by  Stark  and  Steubing.  H.  M.  D. 

The  Resonance  Spectra  of  Iodine  Vapour  and  their 
Destruction  by  Gases  of  the  Helium  Group.  Robert  W.  Wood 
{Phil.  Mag.,  1911,  [vi],  22,  469—481.  Compare  this  vol.,  ii,  169, 
170). — A  method  is  described  by  which  the  resonance  spectra  of  iodine 
can  be  exhibited  to  an  audience  by  means  of  a  Cooper-Hewitt  lamp 
and  a  small  pocket  spectroscope.  With  the  improved  illumination  of 
the  vapour  which  can  be  obtained  by  means  of  suitably  arranged 
quartz-mercury  arc  lamps  and  a  cylindrical  vapour  tube,  new  photo- 
graphs of  the  resonance  spectra  excited  by  the  green  and  the  two 
yellow  mercury  lines  have  been  obtained.  The  spectrum  excited  by 
the  green  line  consists  of  a  series  of  equidistant  lines,  eighteen 
members  of  which  are  shown  in  the  photographic  records.  The  two 
yellow  lines  give  rise  to  a  series  of  fifteen  equidistant  doublets,  two 
of  which  are  situated  below  and  twelve  above  the  exciting  lines.  The 
series  excited  by  X  =  5790*5  is  much  more  intense  than  the  series  due 
"ioX  =  5769*5 ;  this  is  probably  due  to  a  closer  coincidence  between  the 
wave-length  of  the  less  refrangible  yellow  line  of  mercury  and  one  of 
the  absorption  lines  of  the  iodine  vapour.  The  wave-lengths  of  the 
various  lines  are  considered  to  be  correct  to  about  one  Angstrom  unit. 
From  a  comparison  of  the  wave-length  differences  in  each  series, 
it  is  found  that  these  increase  as  the  red  end  of  the  spectrum  is 
approached. 

As  the  result  of  a  comparison  of  the  effects  produced  by  the  various 
inert  gases  in  transforming  the  resonance  spectrum  into  the  banded 
spectrum,  which  is  excited  by  white  light,  it  is  found  that  helium  is 
the  most  active.  In  presence  of  krypton  at  1*7  mm.  pressure,  the  band 
spectrum  could  only  just  be  distinguished,  and  with  xenon  at  1'5  mm. 
pressure,    no  trace   of   the  band    spectrum  was  found,  although    the 
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intensity  of  the  resonance  emission  was  reduced  to  about  one-fourth  of 
its  original  value. 

Further  observations  in  which  the  vapour  was  excited  by  polarised 
light  show  that  the  resonance  lines  are  themselves  polarised,  and  from 
this  it  may  be  inferred  that  the  directed  motion  passed  over  by 
the  light  waves  to  the  resonant  electron  is  passed  on  as  directed 
lotion  to  the  other  electrons.  When  in  presence  of  helium  the 
fesonance  spectrum  is  completely  replaced  by  the  band  spectrum  ;  the 
emitted  light  is  still  found  to  be  partially  polarised.  H.  M.  D. 


The  Colorimetric  Dilution  Law.  Arthur  Hantzsch  {Annalen, 
1911,  384,  135 — 142.  Compare  Piccard,  this  vol.,  ii,  561).^Piccard'8 
views  are  at  variance  with  the  results  of  the  author's  experiments  on 
chromoisomerides,  which  show  that  Beer's  law  is  untenable  even  for 
isomerides.  The  law  holds  for  the  structurally  unchangeable  ethyl 
diethylacetoacetate  and  ethyl  ethoxycrotonate  in  all  solvents,  but  in 
the  case  of  ethyl  acetoacetate  in  hexane  the  equilibrium  is  shifted  with 
increasing  dilution  in  the  direction  of  the  more  strongly  absorptive 
enol  form,  a  result  which  is  confirmed  in  a  purely  chemical  way  by 
titration  with  bromine  (Meyer,  this  vol.,  i,  350,  832,  833). 

The  author  also  shows  that  Beer's  law  is  inapplicable  to  solutions 
of  the  colourless  and  the  yellow  modifications  of  ethyl  dichloro- 
dihydroxyterephthalate  and  of  the  colourless  and  the  yellow  forms  of 
o-nitroaceto-/»-toluidide  (all  of  which  are  unimolecular  in  solution),  and 
also  to  the  chromoisomeric  pyridine,  quinoline,  and  acridine  salts  (this 
vol.,  i,  673). 

Contrary,  therefore,  to  Piccard's  views,  the  author  is  of  opinion 
that  the  untenability  of  Beer's  law  denotes  the  existence  of  chromo- 
isomerides in  equilibrium  in  the  solution,  provided  that  polymerides 
have  previously  been  shown  to  be  absent.  C.  S. 


The  Colour  of  Iodine  Solutions.  Heinrich  Ley  and  K.  von 
Engelhardt  {Zeitsch.  anorg.  Chem.,  1911,72,  55 — 62). — A  re-examina- 
tion of  the  absorption  spectrum  of  freshly  prepared  solutions  of  iodine 
in  ethyl  alcohol  confirms  the  results  formerly  obtained  (Abhtr., 
1910,  ii,  813)  with  a  single  band  at  l/\  2150.  The  different  results 
obtained  by  Waentig  (Abstr.,  1910,  ii,  117)  and  Crymble,  Stewart, 
and  Wright  (ibid.,  470),  showing  two  absorption  bands,  are  due  to 
the  use  of  old  solutions.  The  gradual  decomposition  may  be  followed 
spectroscopically. 

The  violet  solutions  of  iodine  in  hexane  or  chloroform  have  identical 
spectra,  with  a  band  at  1/A.  2000  and  another  in  the  ultra-violet. 
Beer's  law  is  not  followed,  especially  in  the  ultra-violet  region.  The 
ethereal  solution  is  intermediate  in  character,  and  the  differences 
between  the  spectra  are  less  than  those  found  by  Waentig.  The 
absorption  coefficients  of  a  solution  of  iodine  in  benzene  show  that  in 
this  case,  also,  the  head  of  the  band  lies  at  1/A.  2000.  It  is  held  that 
the  brown  solutions  contain  additive  compounds,  Igi/m.  but  the 
constitution  of  the  violet  solutions  is  still  uncertain.  C.  11.  D. 
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Absorptioa  Spectra  of  Triphenyltnethyl  and  of  Salts  of 
Triphenylcarbinol.  Kurt  H.  Meyer  and  Heinrich  Wieland 
{Ber.,  1911,  44,  2557 — 2559). — Non-conducting  solutions  of  triphenyl- 
methyl  (and  also  of  other  triarylmethyls)  in  organic  solvents  are 
sharply  distinguished  from  the  triphenylmethyl  ion,  assumed  to  be 
present  in  solutions  of  salts  of  triphenylcarbinol,  by  means  of  the 
hpectroscope.  Whilst  the  latter  exhibit  continuous  absorption  in  the 
more  refrangible  region  of  the  (visible)  spectrum,  solutions  of  tri- 
phenylmethyl are  characterised  by  a  banded  spectrum  consisting 
of  one  strong,  sharply  defined  band  and  a  second,  which  is  weaker. 

The  conducting  solution  of  triphenylmethyl  in  liquid  sulphur  dioxide 
exhibits  the  continuous  absorption  of  the  triphenylmethyl  ion 
(probably,  therefore,  a  salt-like  additive  compound  of  solute  and 
solvent  is  formed),  but  after  removing  the  sulphur  dioxide  by  a 
current  of  carbon  dioxide  and  dissolving  the  residue  in  benzene, 
the  yellow  solution  shows  the  banded  spectrum  of  triphenylmethyl. 
These  results  are  claimed  to  be  in  harmony  with  Baeyer's  theory 
(Abstr.,  1905,  i,  281).  C.  S. 

Crystalline  Liquids.  H.  von  Wartenberg  {Physikal.  Zeitsch., 
1911,  12,  837—839.  Compare  Bose,  1909,  ii,  383;  this  vol.,  ii,  184). 
— The  optical  behaviour  of  the  crystalline  liquid  forms  of  ^-azoxy- 
anisole  and  p-azoxyphenetole  has  been  examined  when  the  turbid 
liquids  are  subjected  to  the  influence  of  a  magnetic  field.  Observa- 
tions were  made  with  parallel  and  convergent  polarised  rays  of  light 
and  in  directions  parallel  and  at  right  angles  to  the  lines  of  force. 
Both  substances  were  found  to  behave  like  uniaxial  crystals,  and 
thus  the  crucial  test  suggested  by  Nernst  {Zeitsch.  Elektrochem., 
1910,  16,  702)  is  in  favour  of  Bose's  theory  of  the  liquid  crystalline 
state  of  aggregation.  The  magnetic  field  has  no  influence  on  the 
clearing  temperature  in  either  of  the  substances  investigated. 

H.  M.  D. 

Development  of  Colours  on  Fibres  by  Light  Energy. 
OsKAR  Baudisch  {Ghem.  Zeit.,  1911,  35,  1141— 1142).— Silk  and 
wool  may  be  dyed  a  brilliant  cherry-red,  which  is  quite  fast,  by 
treating  the  fabric  with  an  aqueous  ammoniacal  solution  of  the 
ammonium  salt  of  a-nitrosonaphthylhydroxylamine,  steaming,  drying, 
and  finally  exposing  to  the  action  of  light. 

During  the  steaming  process,  the  a-nitrosonaphthylhydroxylamine, 
which  is  fixed  on  the  fibres,  decomposes  with  the  formation  of 
a-nitrosonaphthalene ;  the  latter  substance,  probably  aided  by  the 
reducing  action  of  the  animal  fibre,  then  changes  into  a-azoxynaphtha- 
lene,  which  under  the  influence  of  light  becomes  red,  in  all  probability 
owing  to  its  transformation  into  the  corresponding  hydroxyazo- 
naphthalene. 

It  is  not  improbable  that  other  nitrosoarylhydroxylamines  will  be 
found  to  behave  in  a  similar  manner. 

a-Nitro8onaphthylhydroxylamine  is  a  white,  crystalline  substance, 
which  is  very  sensitive  to  the  action  of  light ;  the  ammonium  salt 
crystallises  in    white  leaflets,   and   is  most   readily  obtained  by  the 


GENERAL   AND   PHYSICAL   CHEMISTRY. 


ii.  953 


action  of  amyl  nitrite  on  a  cold  solution  of  a-nitronaphthylhydroxyl- 
amine  containing  an  excess  of  ammonia ;  the  copper  salt, 

(CioHAN2)2Cu, 
crystallises  from  chloroform  in  glistening,  greyish-blue  needles  ;  the 
iron  salt  is  very  soluble  in  ether,  forming  an  intense  red  solution. 

W.  H.  G. 

The     Ranges     of    a- Particles     from    Various    Radioactive 

Jubstances  and  a  Relation  between  the  Range  and  Period 

)f  Transformation.     Hans  Geiger  and  J.  M.  Nuttall  {Phil.  Mag., 

1911,  [vi],  22,  613 — 621). — A  film  of  the  active  substance  was  placed 

centrally  in  a  silvered  globe  of  8  cm.  radius,  and  the  ionisation  current 

in  air  determined  at  various  pressures.     This  is  independent  of  the 

pressure  until  the  range  of  the  a-particle  becomes  equal  to  the  radius 

of  the  globe.     At  this  point  the  ionisation  current  begins  to  diminish 

as  the  pressure  is  further  reduced.     From  the  point  of  inflexion  on 

the  curve  the  range  is  found,  and  from  this  the  initial  velocity  of  the 

a-particle  can   be   calculated.     The  results  obtained  are  given  in  the 

table : 


Substance. 

Uranium 

Ionium     

Range  at  15°. 

2-72  cm. 
.       300    ,, 

3-30    ,, 
..       3-77    „ 
..       2-72   „ 
..       3-87   „ 

Range  at  0°. 
2-58 
2-84 
3  13 
3-58 
2-58 
3-67 

Initial  velocity. 
1"51  X  10"  cm. /see 
1-56         ,, 

Radium  

Polonium    

1-61 

1-68 

Thorium 

1-51         ,, 

Radio-thorium    . 

1-70 

If  the  logarithm  of  the  range  is  plotted  against  the  logarithm  of 
the  period  of  transformation,  the  points  for  the  uranium-radium  series 
fall  approximately  on  a  straight  line,  whilst  those  for  the  actinium 
series  fall  on  another  straight  line  of  similar  slope,  parallel  to  the 
first.  The  thorium  series  ..is  still  being  investigated.  The  results  in 
the  other  two  series  include  in  each  case  five  a-ray-giving  products. 
The  period  of  ionium  calculated  from  the  range  of  its  a-particles  is 
nearly  one  million  years.  That  of  radium-C  similarly  calculated 
.should  be  about  a  millionth  of  a  second.  The  range  is  proportional 
to  the  cube  of  the  velocity,  so  that  similar  straight  lines  would  result 
on  plotting  the  logarithm  of  the  periods  and  of  the  velocity  of  the 
a-particles.  On  this  rule,  which  at  present  is  empirical,  an  explana- 
tion suggests  itself  why  no  a-rays  of  low  range  are  known,  for  the 
period  of  transformation  would  be  so  great  that  the  activity  would  be 
beyond  the  limit  of  detection.  F.  S. 

Production  of  Helium  by  Radium.  Bertram  B.  Boltwood 
and  EuNEST  RtJTHERFORD  (PM.  Mag.,  1911,  [vi],  22,  586— 604).— A 
quantity  of  radium  chloride,  freed  from  radio-lead  and  polonium  by 
treatment  with  hydrogen  sulphide  after  addition  of  bismuth,  lead, 
and  antimony,  was  sealed  up  in  a  Jena  glass  combustion  tube  and  the 
air  exhausted.  By  y-ray  measurements  the  quantity  of  radium  was 
found  to  be  0*1 91  gram.  Re-measured  at  the  close  of  the  experiments 
the  quantity  found  was  0'193  gram.  In  the  first  experiment  the 
time  of  accumulation  was  eighty-three  days,  and  the  volume  of  helium 
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evolved  on  heating  the  tube  was  6*58  cu.  mm.  at  N.T.P.  In  the 
second  experiment  the  time  of  accumulation  was  132  days,  and,  after 
the  withdrawal  of  the  gases,  the  radium  chloride  was  dissolved  in 
dilute  hydrochloric  acid  and  the  helium  collected.  The  total  helium 
was  10' 38  cu.  mm.  The  two  results  agree  in  giving  the  rate  of 
production  of  helium  per  gram  of  radium,  in  equilibrium  with  its 
first  three  a-ray-giving  products,  as  156  cu.  mm.  per  year.  The 
theoretical  rate,  calculated  from  the  number  of  a-particles  expelled,  is 
158  cu.  mm.  The  radium  standard  employed  was  9722%  pure  in 
terms  of  that  used  in  the  atomic  weight  determinations  by  Thorpe. 
The  production  of  helium  from  a  known  .amount  of  radium  emanation 
was  found  to  be  in  fair  agreement  with  that  calculated.  The  production 
of  helium  was  also  observed  from  preparations  containing  polonium. 

F.  S. 

The  Relative  Number  of  Iods  Produced  by  the  ^-Particles 
from  the  Various  Radioactive  Substances.  Hans  Geiger  and 
Alois  F.  Kovarik  {Phil  Mag.,  1911,  [vi],  22,  604— 613).— By 
assuming  that  the  ionisation  produced  by  a  ^-particle  does  not  depend 
appreciably  on  the  velocity,  and  examiniug  cases  where  the  ^-ray- 
giving  product  is  in  equilibrium  with  an  a-ray-giving  product,  the 
relative  number  of  ions  produced  per  atom  disintegrating  by  the  yS-rays 
can  be  determined  ;  for  the  number  of  a-particles  can  be  counted,  and 
this  is  identical  with  the  number  of  atoms  breaking  up  giving  y8-rays. 
The  ionisation  due  to  /?-rays  divided  by  this  number  gives  the  ;8-ray 
ionisation  per  atom  disintegrating.  The  number  of  a-particles  was  deter- 
mined by  an  ionisation  method  at  low  pressure  from  data  previously 
accumulated  (Abstr.,  1909,  ii,  473),  and  checked  by  scintillation 
experiments.  The  number  of  ions  produced  per  cm.  of  path  per  atom 
disintegrating  was  found  to  be  similar  in  the  case  of  the  /3-ray 
products  thorium-Z)  and  the  corresponding  actinium  product,  and 
about  twice  as  great  as  in  the  cases  of  radium-^  and  uranium-A", 
whilst  radium-C  was  intermediate.  In  the  first  case  the  number 
found  was  136,  in  the  second  69  and  78,  and  in  the  third  108.  The 
most  probable  explanation  is  that  different  numbers  of  yS-particles  are 
expelled  per  atom  disintegrating  in  the  different  cases.  If  it  is 
assumed  that  two  ^-particles  are  given  per  atom  of  thorium-Z),  the 
number  of  ions  produced  per  cm.  in  air  by  a  high  velocity  y8-particle 
is  67.  This  is  higher  than  Durack's  value,  in  which,  however,  the 
leflexion  of  the  /3-particles  by  the  walls  of  the  ionisation  chamber 
was  not  corrected  for.  F.  S. 

The  Emission  of  Electrons  in  Chemical  Reactions.  Fritz 
Haber  and  Gerhard  Just  {Ann.  Physik,  1911,  [iv],  308 — 340. 
Compare  Abstr.,  1909,  ii,  853  ;  this  vol.,  ii,  572). — An  improved 
method  is  described  for  the  investigation  of  the  electron  emission 
which  takes  place  when  electro-positive  metals  react  with  certain  gases. 
With  this  apparatus  experiments  have  been  made  in  which  a  potassium- 
sodium  alloy  was  allowed  to  react  with  the  vapour  of  carbonyl  chloride 
at  very  low  pressure,  the  surface  of  the  reacting  alloy  being  con- 
tinuously renewed  by  the  formation 'of  a  rapid  succession  of  drops  at 
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le  extremity  of  a  silver  capillary  terminating  in  the  neighbourhood 
a  silver  plate  connected  with  the  electric  discharge  measuring 
apparatus. 

The  results  of  these  experiments  confirm  previous  conclusions,  and 
show  that  the  reaction  at  the  ordinary  temperature  and  in  the  absence 
of  light  is  accompanied  by  the  emission  of  electrons,  resulting  in  the 
charging  of  the  alloy  to  a  potential  of  about  one  volt.  That  the 
carriers  of  the  electric  discharge  are  free  electrons  is  proved  by  the 
behaviour  towards  a  magnetic  field. 

When  the  carbonyl  chloride  is  replaced  by  bromine,  free  electrons 
are  also  emitted,  but  if  the  sodium-potassium  alloy  is  replaced  by 
caesium-,  potassium-,  or  lithium-amalgam,  negative  ions  are  produced. 
In  all  cases  the  effect  is  of  unipolar  character,  and  is  observed  in  the 
entire  absence  of  light.  H.  M.  D. 

Transformation  and  Nomenclature  of  the  Radioactive 
Emanations.  Ernest  Rutherford  and  Hans  Geiger  {Fhil.  Mag., 
1911,  [vi],  22,  621— 629).— The  new  short-lived  products  of  trans- 
formation of  the  tborium  and  actinium  emanations  give  a-rays,  and  have 
half-value  periods  respectively  of  0*14  aec.  and  0*002  sec.  (compare 
next  abstract).  In  each  case  they  carry  positive  charges  when 
produced,  and  are  carried  in  an  electric  field  to  the  negative  electrode, 
constituting,  therefore,  the  first  members  of  the  active  deposits 
analogous  to  radium--4  (compare  Geiger,  this  vol.,  ii,  683).  They  may 
be  put  into  evidence  in  the  dark  by  immersing  a  rod  coated  with  zinc 
sulphide  into  the  emanations.  On  charging  it  negatively,  the  end 
instantly  lights  up,  and  as  suddenly  dies  out  when  the  rod  is  discharged. 
The  actinium  product  of  period  0"002  sec.  was  observed  by  Giesel 
eight  years  ago  (Abstr.,  1903,  ii,  193)  in  this  phenomenon,  which  he 
termed  the  "  ^-rays."  The  thorium  product  can  be  put  into  evidence 
by  driving  an  endless  wire,  by  a  motor,  through  small  holes  in 
ebonite  corks  closing  a  cylinder  containing  a  source  of  thorium 
emanation,  and  charging  the  wire  negatively.  The  wire,  as  it  leaves 
the  cylinder,  is  active  when  the  motor  is  working,  and  its  activity  and 
the  decay  along  the  wire  can  be  examined  by  a  zinc  sulphide  screen. 
It  is  proposed  to  call  the  new  products  thorium-^  and  actinium-.^,  in 
accordance  with  the  nomenclature  in  the  radium  series,  where  radium-^, 
the  first  short-lived  a-ray-giving  product  of  the  emanation,  has  been 
known  from  the  start.  Hence  the  next  rayless  products,  previously 
termed  thorium-^  and  actinium-^,  will  now  be  designated  thorium-^ 
and  actinium-5,  and  are  thus  made  analogous  to  the  rayless  product 
radium-5.  The  next  two  a-ray-giving  products  of  thorium  are 
termed  thorium-C^  and  -Cg.  analogously  to  radium-C^  and  -Cg,  the  /3-ray 
succeeding  product  is  termed  thorium- Z)  as  at  present,  the  correspond- 
ing actinium  products  being  also  termed  actinium-C  and  actinium-Z). 
The  group  radium-Cj  and -Cg  corresponds  with  the  C  and  D  members 
of  their  series,  in  that  radium-Cg,  and  possibly  radium-Cj,  also  gives 
j3-  and  y-rays.  On  the  new  nomenclature,  the  A  substances  are 
short-lived,  and  give  a-rays;  the  B  substances  are  the  longest  lived  of 
the  active  deposit  products,  and  give  only  feeble  non-penetrating 
/?-rays.     The  0  substances  all  give  a-rays,  and  in  the  case  of   radium. 
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/8-  and  y-rays  also,  the  D  substances  of  thorium  and  actinium  giving 
the  /?-  and  y-rays.  F.  S. 

Radioactive  Products  of  Short  Life.  H.  G.  J.  Moseley  and 
Kasimir  Fa  JANS  {Phil.  Mag.,  1911,  [vi],  22,  629— 638).— A  source  of 
actinium  or  thorium  emanation  was  contained  in  an  ebonite  box,  open 
at  one  end,  the  edges  of  which,  covered  with  velvet  pressed  against  a 
disk  capable  of  rotation  at  a  high  speed.  Inside  the  box  was  a  metal 
gauze  which  could  be  positively  charged  with  respect  to  the  disk,  so 
causing  the  short-lived  products  actinium-^  and  thorium-^l  (com- 
pare preceding  abstract)  to  be  deposited  on  the  rotating  disk.  Two 
sector-shaped  ionisation  chambers,  the  faces  of  which  opposite  the 
disk  were  covered  with  gold-beater's  skin  and  aluminium  leaf,  were 
arranged  in  definite  positions  on  the  periphery  of  the  disk,  and  the 
ionisation  in  them  compared  with  the  disk  revolving  at  known  speed. 
From  the  decay  of  activity  over  the  period  required  for  the  disk  to 
turn  from  opposite  the  first  to  opposite  the  second  ionisation  chamber, 
the  periods  of  the  products  were  determined.  The  half-period  of 
actinium-.^  was  found  to  be  0-002  second,  X  being  347  (sec,~i),  and  that 
of  thorium-i4  0*145  second.  With  similar  apparatus  an  examination 
was  made  of  the  active  deposit  of  actinium  to  test  the  question 
whether  the  a-ray-producing  member  actinium-C  was  complex 
(compare  Abstr.,  1910,  ii,  768).  No  evidence  of  any  short-lived 
product  was  found,  the  formation  of  the  ^-  and  y-ray  producing 
actinium-i>  appearing  to  follow  the  disintegration  of  actinium-d 
directly.  F.  S. 

The  Number  of  Ions  Produced  by  the  fi-  and  y-Rays  from 
Radium-C.  A.  S.  Eve  {PMl  Mag.,  1911,  [vi],  22,  551— 562).— By 
the  use  of  very  lightly  built  electroscopes  of  known  capacity,  con- 
structed out  of  light  metal  rods  covered  with  thin  aluminium  foil, 
the  number  of  ions  produced  by  the  /5-  and  y-rays  respectively  of 
known  quantities  of  radium  at  known  distances  from  the  electroscope 
has  been  determined.  For  the  y-rays,  the  radium  preparation  was 
surrounded  with  thin  cylinders  of  zinc  or  lead,  and  placed  between  the 
poles  of  an  electi-omagnet  to  deflect  the  )8-rays.  The  /8-rays  were 
used  from  various  sources,  the  most  satisfactory  being  from  a  thin  leaf 
of  aluminium  coated  with  the  active  deposit.  The  total  number  of 
ions  produced  per  second  by  the  y-rays  from  a  curie  of  radium-C  (the 
radium-C  in  equilibrium  with  1  gram  of  radium)  is  1-1  x  10^^  the 
number  produced  per  c.c.  per  second  at  a  distance  of  1  cm,  from  the 
radium-C,  in  air  at  atmospheric  pressure,  is  3*74  x  10^.  Corresponding 
values  for  the  /3-rays  are  4  x  10^*  and  1*3  x  10^^,  but  the.se  could  only 
be  approximately  evaluated.  The  average  number  of  ions  made 
by  the  flight  of  one  /S-particle  of  radium-C  is  1-2  x  10*,  or  about  48 
ions  per  cm.  of  path,  assuming  that  one  curie  produces  3*4  xlO^** 
^-particles  per  second.  It  is  estimated  that  only  one  out  of  every 
180  molecules  traversed  by  the  ;S-particle  is  ionised.  If  the  y-ray  is 
considered  as  an  entity,  one  being  expelled  per  atom  of  radium-C 
disintegrating,  it  produces  3  x  10*  ions  on  the  average,  or  1"2  ions  per 
cm.  of  path.     Calculating  from  the  ionisations  as  a  measure  of  the 
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energy,   the   heating  effects    of   radium,   110  calories  per   gram  per 
hour,  are  due,  103 "5  calories  to  a-rays,  2'0  to  ^-rays,  and  4*5  to  y-rays. 

F.  S. 

The  Concentration  and  Isolation  of  Radioactive  Sub- 
stances by  "  Fractional  Adsorption."  Erich  Ebler  and 
M.  Fellner  {Ber.,  1911,  44,  2332— 2338  *).— The  method  employed 
is  to  shake  the  solution  for  some  hours  with  metasilicic  acid  gel, 
(prepared  by  the  hydrolysis  of  dilute  vapour  of  silicon  tetrachloride  and 
subsequent  dialysis  ;  this  vol.,  ii,  723),  and  then  to  volatilise  the  silicic 
acid  by  means  of  hydrofluoric  acid.  With  dilute  solutions  of  radium 
barium  chloride,  from  90  to  100%  of  the  radium  was  so  adsorbed  and 
concentrated  in  a  preparation  from  one-fourth  to  one-fiftieth  of  the 
initial  weight  in  different  experiments.  With  radio-lead  86  to  95% 
was  adsorbed,  and  the  concentration  of  weight  was  from  one-third  to 
one-hundredth,  but  the  separate  activities  of  the  constituents, 
radium-i),  -E  and  -F,  are  not  stated.  The  radium-/''  was  adsorbed 
more  than  the  radium-Z).  With  uranium-X,  the  greater  part  of  the 
active  matter  was  adsorbed.  Many  advantages  are  claimed  for  the 
method.  The  small  quantities  of  the  materials  adsorbed  are  of  no 
disadvantage.  Greater  concentration  of  the  material  by  a  single 
operation  is  possible  than  by  any  other  process,  and  no  intermediate 
products  result  as  in  ordinary  fractional  crystallisation.  F.  S. 

Valency  in  Gaseous  lonisation.  J.  Franck  and  W.  Westphal 
{Phil.  Mag.,  1911,  [vi],  22,  547— 551).— The  conclusion  of  Millikan 
and  Fletcher  (this  vol.,  ii,  573)  that  ionisation  of  gases  by  radium  or 
Rbntgen  rays  is  never  accompanied  by  the  liberation  of  more  than 
one  electron  from  a  gas  molecule,  is  considered  to  be  irreconcilable 
with  certain  observations.  Although  the  conditions  necessary  for  the 
production  of  multivalent  ions  have  not  yet  been  established,  there 
can  be  little  doubt  that  such  ions  are  formed  in  certain  circum- 
stances. H.  M.  D. 

The  Carriers  of  Electricity  in  Gases.  A.  Becker  {Ann.  Physik, 
1911,  [iv],  36,  209— 280).— The  author  has  in\/estigated  the  nature 
of  the  carriers  of  the  electric  charge  in  gases  ionised  by  jRiJntgen 
rays,  ultra-violet  light,  and  cathode  rays. 

Under  the  influence  of  Rijntgen  rays,  dust-free  gases  give  rise 
solely  to  rapidly  moving  carriers,  and  the  presence  of  water  or  other 
vapours  appears  to  have  no  influence  on  the  mobility  of  the  carriers. 
This  behaviour  differs  from  that  found  in  the  ionisation  of  gases  by 
ultra-violet  light,  the  much  larger,  slowly  moving  carriers  which  are 
formed  in  this  case  being  probably  due  to  chemical  changes  brought 
about  by  the  ultra-violet  rays.  The  condensation  nuclei  which  give 
rise  to  the  large  carriers  do  not  appear  to  be  the  immediate 
consequence  of  this  action,  for  evidence  has  been  obtained  in  favour 
of  the  view  that  these  nuclei  result  from  the  action  of  the  product  of 
the  chemical  change  on  traces  of  foreign  vapours  present  in  the  gas. 

In  the  case  of  gases  which  contain  oxygen,  the  primary  product  is 
probably  ozone,  and  this,  by  interaction  with  substances  like  sulphur 

*  and  Zeitsch.  anorg.  Chem.,  1911,  73,  1—30. 
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dioxide,  ammonia,  and  hydrogen  sulphide,  gives  rise  to  solid  or  liquid 
particles.  The  activity  of  ozone  in  the  formation  of  slowly  moving 
carriers  has  been  examined  in  detail,  and  found  to  depend  on  the 
concentration  both  of  the  ozone  and  of  the  vapour  with  which  the 
ozone  reacts. 

Cathode  rays  give  rise  to  a  much  smaller  number  of  the  slowly 
moving  carriers,  and  it  is  supposed  that  these  are  not  really  due  to 
the  cathode  rays,  but  to  the  action  of  the  ultra-violet  light  which 
accompanies  the  cathode  ray  radiation. 

In  reference  to  the  rapidly  moving  carriers,  experiments  are 
described  which  show  that  these  are  of  larger  dimensions  than  the 
gas  molecules.  Whatever  the  nature  of  the  condensation  process 
which  is  involved  in  the  production  of  these  carriers,  it  appears  that 
the  process  takes  place  very  rapidly,  and  may  be  considered  complete 
after  the  lapse  of  a  few  tenths  of  a  second.  In  this  respect  the 
condensation  process  differs  from  that  resulting  in  the  formation  of 
the  slowly  moving  carriers.  H.  M.  D. 

lonisation  of  Gases  by  Canal  Rays.  R.  Seeliger  {Physikal. 
Zeitsch.,  1911,  12,  839 — 842). — Canal  rays  from  a  discharge  tube 
were  made  to  pass  between  the  plates  of  a  condenser  arranged  so  as 
to  measure  the  lonisation  produced,  and  the  rays  were  then  collected 
by  means  of  a  cylindrical  receiver  which  enabled  the  number  of 
positively  charged  particles  to  be  determined. 

Id  hydrogen,  at  a  pressure  of  0  01  mm.,  the  relationship  between 
the  saturation  lonisation  current  and  the  positive  charge  acquired  by 
the  receiver  indicates  that  n  particles  give  rise  to  n/3  ions  per  cm. 
In  oxygen  the  number  of  ions  produced  is  about  four  times  as  large. 
For  small  variations  of  pressure  the  number  of  ions  generated  is 
proportional  to  the  gas  pressure,  but  is  independent  of  the  velocity  of 
the  canal  rays  as  measured  by  the  magnitude  of  the  discharge 
potential.  H.  M.  I). 

Radioactive  Ions.  J.  Franck  and  Lise  Meitner  (Ber.  Dent, 
physikal.  Ges.,  1911,  13,  671 — 675).— To  test  Wellisch's  hypothesis, 
that  ions  in  a  mixture  of  gases  retain  their  charge  for  only  a  short 
time  and  can  pass  it  on  from  one  kind  of  molecule  to  another,  the 
mobility  found  experimentally  being  a  mean  of  the  mobilities  of 
different  charged  molecules,  experiments  have  been  made  with  the 
positively  charged  recoil  atoms  of  thorium- Z>  expelled  from  the  active 
deposit  of  thorium.  Two  brass  tubes  connected  to  the  poles  of  a 
battery  were  fitted  concentrically  into  a  glass  tube.  The  opposed 
ends  of  the  brass  tubes  were  covered  with  wire  gauze ;  the  one  of 
wljich  connected  to  the  negative  pole  was  made  active  in  the  thorium 
emanation  before  the  experiment.  A  current  of  air  or  hydrogen  was 
maintained  through  the  tubes  from  the  positive  inactive  to  the 
negative  active  gauze,  the  recoiled  atoms  of  thorium-Z)  thus  having  to 
travel  with  the  field  against  this  gas  stream.  The  mobility  of  the 
recoiled  atoms  could  thus  be  deduced  from  the  velocity  of  gas  stream 
necessary  to  prevent  the  atoms  reaching  the  negative  gauze.  The 
mobility  in  air  was  between  07  and  16  cm. /sec.  for  unit  P.G.,  and  in 
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hydrogen  greater  than  5  cm. /sec.  These  values  are,  within  the  error 
of  experiment,  the  same  as  apply  for  other  ions  in  these  gases.  This 
result  is  opposed  to  Wellisch's  hypothesis,  for  the  method  would 
remove  from  the  gas  the  recoiled  atoms  when  they  lost  their  charge, 
with  the  result  that  much  smaller  mobilities  would  be  shown  by  these 
ions  than  has  been  found.  F.  S. 

The  Spontaneous  Charging  of  Polonium.  Noeman  Campbell 
{Physikal.  Zeitsch.,  1911,  12,  870—871). — Hauser's  views  (this  vol., 
ii,  685)  relating  to  the  part  played  by  8-rays  in  the  spontaneous 
charging  of  a  polonium  plate  are  criticised.  The  assumption  that  the 
number  of  rays  which  leave  the  active  plate  when  at  a  potential  of 
+  F  is  equal  to  the  number  which  have  a  kinetic  energy  greater  than 
eA'  is  unjustifiable.  The  data  obtained  in  the  investigation  of  the 
penetrating  power  of  the  rays  permit  also  of  an  alternative  explana- 
tion. According  to  this  the  primary  8-rays  are  completely  absorbed 
by  extremely  thin  layers,  and  the  changes  which  are  observed  on 
increasing  the  thickness  of  these  layers  are  due  to  the  absorption  of 
a-rays  and  the  production  of  secondary  S-rays.  H.  M.  D. 

Application  of  the  Content  of  Uranium  and  Lead  of  Some 
Minerals  to  the  Determination  of  the  Ages  of  the  Rocks 
containing  Them.  Ferruccio  Zambonini  {Atti  R.  Accad.  Lhicei, 
1911,  [v],  20,  ii,  131 — 138). — The  author  criticises  the  work  of 
Strutt  (Abstr.,  1910,  ii,  1023)  and  of  Holmes  (this  vol.,  ii,  570)  on  the 
determination  of  the  age  of  rocks  by  means  of  the  ratio  between  the 
amounts  of  lead  and  uranium  contained  in  them.  The  mean  values 
deduced  by  Holmes  for  rocks  of  the  Christiania  district  of  Norway 
can  have  little  significance,  because  the  differences  between  the 
values  calculated  for  diffex-ent  rocks  (admittedly  of  the  same  forma- 
tion) are  very  great ;  in  fact,  the  calculated  age  of  that  deposit 
varies  from  336  to  558  million  years.  The  author  has  collected 
analytical  data,  due  to  Blomstrand  and  others,  for  a  number  of  other 
minerals  of  the  same  formation,  and  from  them  deduces  ages  varying 
from  41  million  years  to  17,302  million  years.  Notably  discordant 
results  (935  to  1533  million  years)  are  also  obtained  when  different 
specimens  of  the  same  mineral  (uraninite)  from  the  formation  in 
question  are  considered.  The  Norwegian  formation  is  not  exceptional, 
for  similar  irregularities  are  observed  in  the  results  from  the  deposits 
of  gadolinite  in  Texas  (mentioned  by  Boltwood)  and  for  thorianite 
from  Ceylon.  Among  the  reasons  for  the  inapplicability  of  this 
method  for  estimating   geological  time,   the   following  are  adduced  : 

(1)  Strutt's  formula,  if  it  is  to  lead  to  exact  results,  demands  more 
precise  determination  of  the  ratio  Pb/U  than  is  possible  at  present ; 

(2)  most  of  the  minerals  hitherto  examined  have  suffered  far-reaching 
change  since  they  first  came  into  existence  ;  (3)  the  method  requires 
that  the  lead  contained  in  the  mineral  shall  have  originated  solely 
from  the  uranium  ;  in  that  case  the  ratio  Pb/U  for  minerals  of  the 
same  formation  should  be  constant,  whereas  Holmes  found  (in  the 
case  of  the  Christiania  formation)  that  the  ratio  usually  increases  as 
the  percentage  of  uranium  diminishes.  R.  V.  S. 
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The  Intensity  of  the  Earth's  Penetrating  Radiation  at 
Different  Altitudes  and  a  Secondary  Radiation  Excited  by  It. 
J.  C.  McLennan  and  E.  N.  Macallum  {Phil  Mag.,  1911,  [vi],  22, 
639 — 646). — The  intensity  of  the  earth's  penetrating  radiation  was 
compared,  in  a  hermetically  sealed  zinc  vessel  of  30  litres  capacity  of 
0'5  mm.  wall-thickness,  at  different  heights.  On  the  ground  at 
Toronto,  5*8  more  ions  per  c.c.  per  second  were  produced  than  on  the 
ice  on  Toronto  Bay,  and  this  was  assumed  to  be  the  measure  of  the 
penetrating  radiation.  On  a  clock  tower  of  the  City  Hall,  64  metres 
high,  the  difference  was  2 "8  ions  per  c.c.  per  second,  so  that  at  this 
height  the  rays  are  diminished  to  48  per  cent.  This  is  in  agreement 
with  Eve's  calculation  (this  vol.,  ii,  89).  A  secondary  radiation  due 
to  the  earth's  penetrating  radiation  was  observed  from  a  high  brick 
wall  encircling  the  university  lawn.  It  extended  a  distance  of  14 
or  15  metres,  and  thus  corresponds  with  ^-rays.  This  produces  about 
1*5  ions  per  c.c.  per  second.  F,  S. 

Radioactivity  of  Certain  Russian  Mineral  Springs.  P.  G. 
Mezeenitzky  {J.  Russ.  Phys.  Cheni.  Soc,  1911,  43,  Phys.  Part, 
244 — 255). — The  author  has  examined  electrometrically  a  number  of 
mineral  waters  from  various  parts  of  Russia,  all  of  which  exhibit 
radioactivity,  some  of  them  to  a  greater  degree  than  the  waters  of 
Carlsbad,  Marienbad,  Nauheim,  Gastein,  etc.  T.  H.  P. 

Conductivities,  Temperature-coefficients  of  Conductivity, 
and  Dissociation  of  Certain  Electrolytes.  H.  H.  Hosford  and 
Harry  C.  Jonks  {Amer.  Chem.  J.,  1911,  48,  240—278.  Compare 
Abstr.,  1910,  ii,  256). — The  electrical  conductivity  of  aqueous  solutions 
of  some  fifteen  inorganic  salts  has  been  measured  at  temperatures 
between  0°  and  65°  and  at  dilutions  ranging  from  2  to  4096  litres  per 
mol.  The  salts  examined  include  a  number  of  alums  and  other  double 
salts. 

In  agreement  with  previous  results,  it  is  found  that  the  temperature- 
coefficients  are  generally  much  greater  for  the  salts  which  form 
hydrated  salts  at  the  ordinary  temperature  than  for  those  which 
separate  out  in  the  anhydrous  form.  In  addition  to  the  dehydration 
of  hydrates,  decrease  in  polymerisation  is  a  probable  cause  of 
abnormally  rapid  increase  in  conductivity  with  rise  of  temperature, 
and  there  is  evidence  that  sulphates  are  polymerised  in  concentrated 
solutions. 

The  data  for  solutions  of  the  violet  and  green  varieties  of  potassium 
and  ammonium  chromium  sulphates  show  that  the  change  from  the 
violet  to  the  green  modification  is  accompanied  by  an  increase  in  con- 
ductivity, the  magnitude  of  which  becomes  smaller  as  the  solutions 
become  moi'fe  dilute,  and  may  become  negative.  This  is  attributed  to 
the  greater  resistance  of  the  green  modification  to  the  hydrolytic  action 
of  the  solvent.  Previous  measurements  at  25"^  have  shown  that  the 
conductivities  of  double  salts  are  less  than  the  sum  of  the  conductivities 
of  the  constituent  salts.  The  same  relationship  holds  at  all  tempera- 
tures from  0°  to  65°,  and  the  conductivity  data  show  further  that  the 
dissociation  of  such  double  salts  is  but  slightly  affected  by  change  of 
temperature.  H.  M.  D. 
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Conductivity,  Temperature-coefficients  of  Conductivity, 
and  Dissociation  of  Certain  Electrolytes  in  Aqueous  Solution 
from  O^  to  35°.  Probable  Inductive  Action  in  Solution  and 
Evidence  for  the  Complexity  of  the  Ion.  L.  G.  Winston  and 
Harry  C.  Jones  (Anier.  Ohem.  J.,  1911,  46,  368— 413).— In  con- 
tinuation of  earlier  work  (Jones  and  Hosford,  preceding  and  earlier 
abstracts),  determinations  have  been  made,  at  temperatures  from  0°  to 
35°  and  at  various  dilutions,  of  the  electrical  conductivity  and  dis- 
ociation  of  the  following  thirty  salts :  ammonium  nitrate  and  sulphate, 
onmonium  hydrogen  sulphate,  sodium  sulphate,  borax,  potassium 
acetate  and  permanganate,  dipotassium  hydrogen  phosphate,  strontium 
acetate,  magnesium  bromide,  nitrate,  formate  and  acetate,  cadmium 
chloride,  bromide  and  iodide,  lead  chloride,  aluminium  chloride,  nitrate 
and  sulphate,  chromium  chloride  and  sulphate,  manganous  sulphate, 
silver  nitrate,  cobalt  bromide,  copper  sulphate,  uranyl  chloride,  nitrate, 
sulphate  and  acetate. 

In  general,  the  results  obtained  confirm  those  of  the  earlier  experi- 
ments. It  has  been  found  that,  in  all  cases,  the  conductivity  increases 
with  rise  of  temperature  and  with  dilution.  The  temperature- 
coefficients,  expressed  in  conductivity  units,  increase  with  rise  of 
temperature,  except  in  the  case  of  ammonium  hydrogen  sulphate  and 
uranyl  sulphate,  whilst  when  expressed  as  percentages  they  decrease 
in  all  cases.  The  more  highly  hydrated  salts  have  large  temperature- 
coefficients,  and,  from  a  consideration  of  these  constants,  the  amount 
of  hydration  seems  to  be  closely  related  to  the  water  of  crystallisation. 

At  certain  dilutions,  cadmium  iodide,  chromium  chloride,  uranyl 
acetate,  and  silver  nitrate  show  an  increase  in  percentage  dissociation 
as  the  temperature  rises.  Cadmium  iodide  and  lead  chloride,  which 
have  no  water  of  crystallisation,  have  temperature-coefficients  as  large 
as  those  of  highly  hydrated  salts,  such  as  copper  sulphate.  These 
instances  appear  to  be  exceptions  to  the  results  obtained  previously, 
and  indicate  that  there  must  be  some  other  factor  operating  which 
'  produces  the  same  effect  as  hydration.  It  is  considered  probable  that, 
in  such  cases,  inductive  action  takes  place  through  the  solvent  between 
charged  ions  and  neutral  molecules,  and  that  this  gives  rise  to  the 
formation  of  complex  molecules  and  ions  in  solution.  E.  G. 

The  Dielectric  Constant  of  Certain  Liquids  at  High 
Pressures.  Kudolf  Ortvay  (Ann.  Physik,  1911,  [iv],  36,  1 — 24). — 
The  influence  of  pressure  on  the  dielectric  constant  of  ethyl  ether, 
benzene,  toluene,  xylene,  carbon  disulphide,  chloroform,  paraffin,  light 
petroleum,  and  castor  oil  has  been  measured  for  pressures  up  to  500 
atmospheres.  Nernst's  method,  in  the  differential  form  described  by 
Philip,  was  employed  in  the  measurements.  In  all  cases,  the  dielectric 
constant  increases  with  the  pressure  in  such  a  way  that  it  can  be 
accurately  represented  by  an  equation  of  the  form  Dp  =  D^{\  +ap  +  fip^), 
in  which  a  is  positive  and  /3  negative,  a-10^  varies  from  2*187  for 
ethyl  ether  to  0-538  for  paraffin,  and  ^-W  from  0714  for  ethyl  ether 
to  0-324  for  paraffin. 

In  the  case  of  benzene,  toluene,  and  xylene,  the  variation  of  the 
dielectric  constant  with  the  pressure  is  nearly  the  same. 
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The  value  of  (Z>  -  l)v/{D  +  2),  in  which  v  represents  the  specific 
volume  of  the  liquid,  was  found  to  diminish  to  the  extent  of  13%  for 
ethyl  ether  and  of  1'17%  for  benzene,  when  the  pressure  is  raised  from 
1  to  500  atmospheres.  H.  M.  D. 

Ohemico-physical  Investigations  on  Animal  Liquids.  IV. 
Technique  of  the  Blectrometric  Method  for  the  Study  of  the 
Reaction  of  the  Liquids  of  the  Organism.  G.  Quagliariello 
{Atti  E.  Accad.  Lincei,  1911,  [v],  20,  ii,  107 — 111.  Compare  Abstr., 
1908,  ii,  869). — In  the  practical  application  of  the  electrometric 
method  to  the  study  of  the  reaction  of  organic  liquids,  an  important 
difficulty  is  due  to  the  diffusion  potential  which  is  set  up  between  the 
liquid  under  examination  and  the  standard  liquid.  The  author  has 
compared  the  results  obtained  by  the  two  methods  of  overcoming  this 
difficulty  in  use,  namely,  (1)  the  addition  of  an  excess  of  a  neutral 
electrolyte  to  both  solutions ;  (2)  the  insertion  of  a  concentrated 
solution  of  potassium  chloride  between  the  two  liquids  (compare 
Bjerrum,  Abstr.,  1905,  ii,  793).  His  concentration  cells  were  as 
follows^respectively :  H  |  serum  |  KCl(l-75  orS-5i\^)  |  HCl(O-OliV)  |  H, 
and  H  |  serum  |  NaCl  (0-125i\^)  |  HCl  (0•01i^^)  +  JSaCl  (0-125i\^)  |  H. 
The  results  show  a  small  difference  of  electromotive  force  amount- 
ing to  about  0"0025  volt,  that  of  the  former  cell  being  the  greater. 
Reasons  are  adduced  in  favour  of  the  second  method  being  the  more 
correct.  R.  V.  S. 

Normal  Elements.  P.  J.  H.  van  Ginneken  and  Hugo  R.  Keuyt 
(Zeitsch.  physikal.  Chem.,  1911,  77,  744 — 760). — A  theoretical  paper. 
In  the  first  section  the  requirements  of  a  satisfactory  normal  element 
are  considered.  The  second  section  is  mainly  an  extension  of  the 
views  of  Reinders  (compare  Abstr.,  1902,  ii,  639)  on  the  application 
of  the  phase  rule  to  a  normal  element,  regarded  as  a  system  not 
in  equilibrium.  The  general  condition  for  a  normal  element  is  that  it 
must  be  composed  of  two  parts,  both  of  which  are  in  themselves 
invariant  systems  (as  regards  temperature  and  pressure)  of  the  same 
components.  G.  S. 

Transport  Numbers  and  Molecular  Complexity.  Arrigo 
Mazzucchelli  {Atti  R.  Accad.  Lincei,  1911,  [v],  20,  ii,  124 — 129).— 
The  author  has  worked  out  equations,  based  on  Einstein's  formula 
(compare  Lorenz,  Abstr.,  1910,  ii,  577),  connecting  transport  numbers 
and  molecular  complexity,  and  proposes  to  employ  them  to  determine 
the  degree  of  polymerisation  of  certain  electrolytes.  R.  V.  S. 

A  Case  of  Electrolytic  Saturation  Current.  George  Jaff^ 
{Ann.  Physik,  1911,  [iv],  36,  25 — 48). — Measurements  of  the  electric 
conductivity  of  solutions  of  lead  oleate  in  hexane  and  light  petroleum 
indicate  that  saturation  currents  can  be  obtained  similar  to  those 
observed  in  the  ionisation  of  gases.  The  conductivity  apparatus 
consisted  of  a  condenser  with  guard-ring  and  parallel  electrodes, 
the  distance  between  which  could  be  varied.  The  applied  potential 
differences  were  varied  from  500  to  3000  volts   per   cm.,  and    the 
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current  measured  by  means  of  a  Curie  piezo-quartz  apparatus  with  a 
Dolezalek  electrometer  as  null  instrument.  For  potentials  (e)  greater 
than  about  500  volts  per  cm.  the  current  (i)  can  be  represented  by  the 
equation  i  =  a  +  ce,m  which  a  and  c  are  constants.  Since  a  is  relatively 
very  large,  it  follows  that  the  current  is  mainly  carried  by  ions  which 
are  formed  at  such  a  slow  rate  that  a  condition  of  saturation  is  attained. 
The  residual  current  (ce)  is  probably  due  to  impurities  which  it  is 
impossible  to  avoid  entirely. 

It  is  shown  that  the  rates  of  formation  and  of  re-combination  of  the 
ions  of  the  lead  oleate  can  be  deduced  from  the  experimental  observa- 
tions. Both  processes  are  of  the  second  order,  and  the  degree  of 
ionisation  is  therefore  independent  of  the  concentration  of  the  salt. 
From  experiments  on  the  influence  of  temperature  on  the  conductivity, 
it  is  found  that  the  temperature-coefficient  of  the  rate  of  formation  of 
the  ions  is  negative  between  0°  and  room  temperature,  and  then 
becomes  positive  as  the  temperature  rises  further. 

Some  observations  relating  to  the  conductivity  of  solutions  of  ethyl 
alcohol  in  light  petroleum  are  also  recorded,  tinder  ordinary  condi- 
tions, such  solutions  exhibit  unipolarity,  a  negative  temperature- 
coefficient,  and  an  abnormally  rapid  increase  of  the  current  with 
increasing  potential.  This  is  found  to  be  due  to  traces  of  impurities, 
for  when  carefully  purified  materials  are  employed,  the  anomalous 
phenomena  disappear.  H.  M.  D. 

Magneto-optical  Effects  Exhibited  by  Chlorine  and  Iodine. 
A.  Heurung  {Ann.  Physik,  1911,  [iv],  36,  153— 176).— Two  forms 
of  apparatus  are  described  by  means  of  which  the  author  has  investi- 
gated the  influence  of  a  magnetic  field  on  the  optical  behaviour  of 
chlorine  and  iodine,  both  of  which  give  a  banded  absorption  spectrum. 
In  the  case  of  chlorine  the  rotation  of  the  plane  of  polarisation  was 
measured  for  wave-lengths  varying  from  \  =  518/>t/x.  to  X  =  640jii/a,  but 
the  data  show  no  appreciable  increase  in  rotation  in  the  region  of 
absorption.  The  behaviour  of  an  absorption  band  towards  a  magnetic 
Held  appears  therefore  to  be  quite  different  from  that  of  individual 
absorption  lines. 

From  observations  with  iodine  vapour  between  crossed  nicols,  it 
has  been  found  that  the  application  of  a  magnetic  field  gives  rise  to 
considerable  illumination  in  the  green  part  of  the  spectrum,  and 
several  new  lines  make  their  appearance.  This  magneto-optical 
effect  could  not  be  eliminated  by  rotation  of  the  analyser  or  by 
the  insertion  of  a  quarter-wave  plate,  from  which  it  appears  that  only 
a  small  portion  of  the  light  is  polarised.  The  effect  of  the  magnetic 
field  on  the  individual  absorption  lines  obtained  by  using  a  grating 
was  also  examined,  but  no  change  could  be  detected.  Between 
crossed  nicols,  some  of  these  lines  become  brighter  when  the  field  is 
applied,  but  the  resulting  light  emission  is  not  polarised  to  more  than 
a  small  extent.  H.  M.  D. 

Adjustable  Electric  Signal  Thermometer.  Franz  Michel 
{Chem.  Zeit.,  1911,  35,  1111). — An  apparatus  on  the  principle  of 
Beckmann's  thermometer,  so  arranged  that  electrical  contact  will  be 
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made  at  any  pre-arranged  temperature  and  an  audible  or  visible  signal 
thereon  given.  L.  de  K. 

Specific  Heat  of  Water.  Andre  Cotty  {Ann.  Chim.  Phys.,  1911, 
[viii],  24,  282 — 288). — Determinations  of  the  specific  heat  of  water 
in  a  Bunsen  calorimeter,  provided  with  a  special  device  for  measuring 
the  temperature  of  the  water  added,  show  that  the  specific  heat  is 
1-0067  at  0°,  diminishes  to  09994  at  20°,  and  then  rises  to  1005  at 
35°.  The  specific  heat  at  15°  is  taken  as  unity.  These  figures  agree 
closely  with  those  of  Bartoli  and  Stracciati  (Abstr.,  1893,  ii,  443  ; 
1895,  ii,  5,  6).  T.  A.  H. 

Measurements  of  Specific  Heat  at  Low  Temperatures  with 
the  Copper  Calorimeter.  F.  Koref  {Ann.  Physik,  1911,  [iv],  36, 
49 — 73). — The  copper  calorimeter  described  by  Nernst  and  Lindemann 
(Abstr.,  1910,  ii,  263)  has  been  employed  for  the  measurement  of  the 
mean  specific  heats  of  a  large  number  of  substances  over  the  tempera- 
ture intervals  -190°  to  -80°  nnd  -80°  to  0°.  It  is  shown  that 
accurate  results  can  be  obtained  by  the  author's  method  of  operating, 
which  is  described  in  detail. 

Data  are  recorded  for  aluminium,  copper,  zinc,  lithium,  sodium, 
potassium,  boron,  graphite,  diamond,  bromine,  the  halogen  salts  of 
sodium  and  potassium,  calcium  fluoride,  oxide,  hydroxide  and  carbonate, 
silver  iodide,  lead  iodide,  quartz  and  carbon  disulpbide.  In  addition, 
the  latent  heat  of  vaporisation  of  carbon  disulphide  was  measured, 
the  mean  value  obtained  being  86*87  cals.  The  experimental  data  are 
finally  discussed  from  the  point  of  view  of  Nernst's  heat  theorem,  and 
also  in  relation  to  the  Planck- Einstein  theory  of  energy  quanta. 

H.  M.  D. 

The  Energy  Content  of  Solid  Substances.  Walther  Nernst 
{Ann.  Physik,  1911,  [iv],  36,  395— 439).— The  chief  results  of  the 
work  described  in  this  paper  have  been  published  previously  (compare 
Abstr.,  1910,  ii,  263;  this  vol.,  ii,  368,  464,  466).  The  substances 
for  which  the  energy  content  can  be  calculated  with  the  aid  of  a  single 
frequency  number  include  both  elements  and  compounds,  the  latter 
being  such  that  the  vibration  frequencies  of  the  component  atoms  are 
nearly  equal.  For  other  elements,  such  as  sulphur  and  carbon  (as 
graphite),  and  compounds  like  silica  (quartz),  lead  chloride,  silver 
chloride,  mercurous  chloride,  silver  iodide,  and  benzene,  the  use  of  two  or 
more  frequency  numbers  is  necessary.  These  frequencies  have  been 
calculated  in  a  number  of  cases,  and  from  these  the  values  of  the 
energy  content  are  derived  and  compared  with  the  experimental  values. 

From  the  observed  convergence  of  the  atomic  heats  of  solid  crystal- 
line and  amorphous  substances  towards  zero  at  very  low  temperatures, 
it  follows  that  the  conception  of  temperature  ceases  to  have  any 
meaning  in  respect  of  all  those  properties  which  are  dependent  on  the 
average  behaviour  of  the  atoms.  Such  properties  are,  for  example, 
energy  content,  volume,  compressibility,  and  chemical  potential,  and 
since  chemical  potential  is  a  measure  of  free  energy,  it  appears  that 
the  author's  heat  theorem  must  be  regarded  as  a  special  case  of  a  more^ 
general  principle. 
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On  the  basis  of  the  knowledge  furnished  by  this  investigation  of  the 
variation  of  the  energy  content  with  the  temperature,  the  way  has 
oeen  paved  for  the  development  of  a  theory  of  the  solid  state  of 
aggregation  which  should  allow  of  the  deduction  of  the  most  important 
properties  of  solids  in  a  simple  manner.  H.  M.  D. 

Prevention  of  Bumping.  H.  Spurrier  {J.  Amer.  Chem.  Soc, 
1911,  33,  1632 — 1633). — It  is  sometimes  necessary,  especially  in  soap 
and  oil  analyses,  to  remove  alcohol  from  an  aqueous  solution  which  is 
covered  with  a  layer  of  oil.  In  boiling  such  a  liquid  great  in- 
convenience is  caused  by  bumping.  This  difficulty  can  be  overcome 
by  introducing  a  piece  of  glass  tube,  open  at  both  ends,  into  the 
vessel,  one  end  of  the  tube  being  below,  and  the  other  above, 
the  surface  of  the  liquid.  If  a  beaker  is  used,  it  should  be  covered 
whilst  ebullition  is  proceeding,  in  order  to  prevent  loss  by  the 
spurting  of  small  quantities  of  the  liquid  up  the  tube.  E.  G. 

A  Simple  Direct  Electrical  Method  of  Determining  Heats 
of  Vaporisation.  Nicolai  N.  Nagornoff  and  L.  Rotinjanz  (Zeitsch. 
physikal.  Chem.,  1911,  77,  700 — 706). — The  comparison  method  with 
electrical  heating  described  by  Marshall  and  Ramsay  (compare  Abstr., 
1896,  ii,  349)  is  employed,  fhe  arrangement  used  is  described  and 
figured,  and  the  mode  of  working  described  in  detail.  The  external 
glass  mantle,  a  cylindrical  vessel  6  cm.  wide  and  17  cm.  long,  is  sealed 
on  to  a  Liebig's  condenser  and  is  well  insulated.  The  boiling  vessel, 
a  glass  beaker  4  cm.  wide  and  11  cm.  high,  is  filled  with  the  liquid  to 
be  vaporised,  and  rests  on  narrow  supports  on  the  base  of  the  outer 
vessel,  which  is  closed  by  a  well-ground  stopper  through  which  the 
wires  conveying  the  current  pass.  For  further  details  the  original 
paper  must  be  consulted. 

It  is  shown  that  the  results  are  in  good  agreement  with  those 
obtained  by  previous  observers  by  the  electrical  method,  but  are 
rather  higher  than  those  obtained  by  the  calorimetric  method.  The 
cause  of  this  discrepancy  has  not  been  elucidated. 

The  heats  of  vaporisation  of  certain  compounds,  in  calories  per 
gram,  are  as  follows:  c?/c^oHexane,  85 '4;  methylcycZohexane,  76*4; 
chloroc?/c^ohexane,  74*9  j  cyc^ohexauol,  108*1  ;  ethyl  n-propyl  ether, 
82'7,  and  ethyl  ?sobutyl  ether,  74*9.  The  value  of  Trouton's  constant 
for  all  the  compounds  examined  is  close  to  21 '0,  except  for  cyc^ohexanol, 
which,  like  other  hydroxyl  compounds,  gives  a  much  higher  value 
(219).  G.  S. 

Relation  of  Heat  of  Vaporisation  to  other  Constants  at 
the  Boiling  Temperature  of  Some  Liquids  at  Atmospheric 
Pressure.  Jack  P.  Montgomery  {Amer.  Chem.  /.,  1911,  46, 
298 — 307). — For  a  number  of  non-associated  liquids  which  yield 
normal  vapours,  certain  relationships  are  shown  to  exist  at  the  ordinary 
boiling  point.  For  such  normal  liquids  the  heat  of  vaporisation  is 
proportional  to  the  volume  of  unit  weight  of  the  saturated  vapour ;  it 
is  also  proportional  to  the  square  of  the  velocity  of  the  molecules.  The 
quantity  of  heat  required  to  vaporise  unit  volume  of  such  a  liquid  is 

VOL.  c.  ii.  65 


ii.   966  ABSTRACTS   OF   CHEMICAL   TAPERS. 

proportional  to  the  number  of  molecules  in  this  volume  and  to  the 
absolute  temperature.  In  the  case  of  isomeric  substances  the  absolute 
boiling  temperature  is  in  many  cases  proportional  to  the  density  of  the 
liquid  at  the  boiling  point.  Finally,  the  absolute  boiling  tempeiaiure 
is  directly  proportional  to  the  molecular  weight  and  to  the  square-root 
of  the  number  of  atoms  in  the  molecule,  and  inversely  proportional  to 
the  relative  size  of  the  molecules  as  measured  by  the  quantity  h  in  van 
der  Waals'  equation. 

From  a  consideration  of  these  relationships,  the  conclusion  is  drawn 
that  none  of  the  heat  of  vaporisation  is  required  for  intra-molecular 
work,  but  that  all  the  heat  is  used  up  in  overcoming  cohesion  and  in 
giving  the  molecules  sufficient  kinetic  energy  to  balance  the  pressure 
of  the  surrounding  atmosphere.  H.  M.  D. 

Molecular  Attraction  and  the  Properties  of  Liquids. 
Richard  D.  Kleeman  {Phil.  Mag.,  1911,  [vi],  22,  566 — 586.  Compare 
this  vol.,  ii,  257). — A  theoretical  paper  in  which  various  forms  of  tho 
equations  connecting  the  internal  heat  of  vaporisation  and  the  surface 
tension  of  liquids  with  the  temperature,  density,  and  the  density  of  the 
saturated  vapour  are  further  discusrsed.  H.  M.  D. 

[Variation  of  Vapour  Pressure  with  Temperature,]  Ivar  W. 
Cederberg  {Zeitsch.  physikal  Chem.,  1911,  77,  707 — 718).— On  tbu 
basis  of  considerations  partly  theoretical  and  partly  experimental,  tho 
vapour-pressure  formula:  A\og^p  + B\ogp  +  C  =  dQlT—l  is  deduced, 
where  6^  is  the  critical  temperature  on  the  absolute  scale,  and  A,  JJ, 
and  C  are  constants  to  be  determined  from  the  experimental  data. 
In  the  form  \ogp=[^A'  -{E'd^^fT'^^  -  C,  where  A',  B',  and  C  are  new 
constants,  this  formula  has  been  tested  through  a  wide  range  of 
temperature  from  — 10°  upwards,  and  is  found  to  represent  the 
experimental  results  more  satisfactorily  than  any  other  formula 
hitherto  proposed.  At  very  low  temperatures,  Nernst's  well-known 
formula  gives  slightly  better  results.  G.  S. 

Apparatus  for  Continuous  Working  in  Fractional  Distilla- 
tions in  a  Vacuum.  Luigi  Francesconi  and  E.  Sernagiotto 
{Atti  R.  Accad.  Lincei,  1911,  [v],  20,  ii,  30 — 35). — The  apparatus 
carries  two  flasks  as  receivers,  and  is  so  constructed  that  either  of 
them  can  be  remftved  and  replaced  without  altering  the  pressure  inside 
the  apparatus  even  momentarily,  so  that  the  distillation  may  be  really 
continuous.  R.  V.  S. 

Heat  of  Combination  of  Acidic  Oxides  with  Sodium  Oxide. 
VII.  William  G.  MixTER  (^mer.  J.  ^'ci.,  1911,  [ivj,  32,  202—206. 
Compare  Abstr.,  1910,  ii,  585,  828). — The  heat  changes  involved  in 
the  action  of  sodium  peroxide  on  copper,  silver  and  gold,  and  the 
corresponding  oxides  have  been  determined.  The  results  show  that 
the  higher  oxides  of  these  metals  combine  with  sodium  oxide  with 
considerable  development  of  heat  to  form  compounds  which  are 
stable  at  high  temperatures.  The  following  data  are  recorded : 
CuO   +   0   +  NagO  =  NagOjCuOg  +  29500  caL;    2Ag  -f  2Na202  - 
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Na^OjAggO,  +  NagO  +  eOOO  cal. ;  2Ag  +  0^  +  NagO  =  l^Si^O,Ag^C\  + 
44800  cal. ;'  AgP  +  O  +  NagO  =  NaaO, AggOg  +  39400  cal. ;  2 Ag  +  U  = 
AggO  +  5400  cal.;  2Au  +  SNa^Og  =*'3Na20,Au203  +  30400  cal. ; 
AugOg  +  SNagO  =  3Na20,Au203  +  100900  cal. ;  [2Au  +  30  =  Ai^Pg 
-12300  cal.  H.  M.  D. 

Thermochemical  Studies.  IV.  Diazo-  and  Azo-com- 
pounds.  WoJCiECH  Sventoslavsky  (Ber.,  1911,  44,  2429 — 2437.* 
Compare  Abstr.,  1910,  ii,  588,  691). — The  measurements  already 
described  {loc.  cit.)  have  been  repeated  with  improved  methods,  care 
being  taken,  in  particular,  to  maintain  the  experimental  room  below 
3°.  The  results  are  substantially  as  before,  with  the  exception  that 
the  heat  of  neutralisation  of  benzenediazonium  hydroxide  is  11  "68  cal. 
instead  of  13 "7  cal.  The  heats  of  neutralisation  of  o-  and  j9-tolyl- 
diazoniura  hydroxides  are  12'06  cal.  and  13  cal.  respectively.  The 
heat  of  formation  of  the  normal  diazo-salts  when  hydrolysis  is  almost 
completely  absent  is  6"85  cal.  for  diazobenzene  and  534  cal.  for 
jB-diazotoluene.  E.  F.  A. 

Thermochemical  Studies.  V.  Diazo-  and  Azo-compounds. 
Monoamines.  Wojciech  Sventoslavsky  {Ber.,  1911,  44, 
2437— 2445.t  Compare  Abstr.,  1910,  ii,  588,  691).— The  heats  of 
diazotisation  of  a  number  of  mono-  and  di-amines  have  been  determined 
by  the  methods  already  described  (loc.  cit.).  The  heat  of  diazotisation 
of  the  NII2  group  varies  slightly  with  the  constitution  of  the  amine ; 
it  depends  on  three  factors,  the  heat  of  neutralisation  of  the  diazonium 
compound,  the  true  heat  of  diazotisation,  and  the  heat  of  salt 
formation  of  the  amine.  The  introduction  of  a  methyl  group  in  the 
ortho-position  increases  the  magnitude  of  the  first  two  factors.  The 
heats  of  diazotisation  of  benzidine  and  dianisidine  are  less  than  those 
of  aniline  and  o-toluidine ;  this  is  probably  due  to  the  influence  of 
the  adjoining  phenyl  radicles  on  the  basic  nature  of  the  diazonium 
base.  The  heat  of  formation  of  the  diazo-salt  is  greater  for  derivatives 
of  benzidine  and  dianisidine  than  for  diazobenzene  and  its  homologues. 
The  heat  of  combination  of  the  diazo-compounds  with  yS-naphthol  is 
more  nearly  a  constant,  but  a  correction  must  be  applied  for  the 
difference  between  the  heat  of  neutralisation  of  the  diazonium  hydroxide 
and  of  sodium  hydroxide.  E.  F.  A. 

Pyknometer  for  Density  Determinations.  Ludwig  von 
Kreybig  {Chem.  Zeit.,  1911,  35,  1120). — The  determination  of  the 
density  of  viscous  liquids  is  often  accompanied  by  difficulties  caused  by 
the  liquid  adhering  to  the  parts  of  the  pyknometer  above  the  mark, 
etc.  The  pyknometer  devised  by  the  author  consists  of  a  small  flask 
fitted  with  a  stop-cock  in  the  lower  part  of  the  neck.  The  bore  of 
the  stop-cock  is  very  wide,  and  there  are  two  holes  of  the  same  width 
in  the  neck  of  the  flask  where  the  stopper  fits.  In  making  a  density 
determination,  the  flask  is  filled  with  the  viscous  liquid,  the  stop-cock 
connecting  with  the  body  of  the  flask  and  the  neck.  When  the 
temperature  is  constant,  the  stopper  is  turned  through  90°,  and  any 

*  and  J.  Euss.  Phys.  Cliem.  Soc,  1911,  43,  1060—1075.  | 

t  andy.  Russ.  Phys.  Chem.  Soc,  1911,  43,  1076—1083.  * 
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liquid  in  the  neck  and  bore  of  the  stopper  is  removed  by  means  of  a 
volatile  solvent,  after  which  the  weighing  can  be  made.  The  results 
are  trustworthy  to  the  fourth  decimal  place.  T.  S.  P. 

Volume  Changes  in  the  Formation  of  Solutions.     Hermann 

Wolff  {Ann.  Physik,  1911,  [iv],  36,  177—182). — From  a  considera- 
tion of  the  free  energy  changes,  the  author  deduces  a  relationship 
between  the  differential  volume  effects  which  accompany  the  absorp- 
tion of  small  quantities  of  water  or  alcohol  by  a  given  mixture  of  these 
two  substances.  Available  data  are  insufficient  to  test  the  validity 
of  the  differential  equation,  H.  M.  D. 

Viscosity  and  Fluidity  of  Suspensions  of  Finely-divided 
Solids  in  Liquids.  Eugene  C.  Bingham  and  T.  C,  Durham  {Amer. 
Chem.  J.,  1911,  46,  278—279.  Compare  this  vol.,  ii,  372).— The 
viscosity  of  suspensions  of  infusorial  earth,  china  clay,  and  graphite 
("  Aquadag  "•)  in  water  and  ethyl  alcohol  has  been  measured  at 
different  temperatures  by  means  of  an  Ostwald  viscometer  having  a 
capillary  of  relatively  large  diameter  and  about  40  cm.  long.  The 
fluidity  decreases  rapidly  as  the  proportion  of  the  suspended  solid 
increases,  the  decrease  being  directly  proportional  to  the  volume 
concentration  of  the  solid.  By  extrapolation  of  the  fluidity  concentra- 
tion curves  it  is  found  that  the  fluidity  becomes  zero  at  a  definite 
concentration  which  is  independent  of  the  temperature  and  of  the 
dimensions  of  the  particular  apparatus  used  in  the  viscosity  determina- 
tions. The  volume  concentration  corresponding  with  zero  fluidity 
varies  with  the  nature  of  the  solid  suspension,  and  when  the  same 
solid  is  suspended  in  different  liquids  the  zero  fluidity  concentrations 
are  not  necessarily  the  same. 

The  fluidity  of  solid  suspensions  in  water  is  altered  considerably 
when  small  quantities  of  electrolytes  are  added,  hydrogen  and 
hydroxyl  ions  having  a  specially  large  influence. 

Incidentally,  attention  is  drawn  to  the  considerable  errors  which 
frequently  occur  in  the  use  of  Ostwald  viscometers  as  a  consequence  of 
the  neglect  to  take  into  account  the  kinetic  energy  imparted  to  the 
liquid  in  its  motion  through  the  capillary,  H,  M,  D, 

The  Viscosity  of  Binary  Liquid  Mixtures  in  the  Neighbour- 
hood of  the  Critical  Dissolution  Temperature.  Paul  Drapikr 
{Bull.  Acad.  roy.  Belg.,  1911,  621 — 640), — Measurements  of  the 
viscosity  of  c^/c^ohexane,  nitrobenzene,  aniline  and  /i-hexane,  and  of 
various  mixtures  of  the  first  pair  and  the  last  pair  of  liquids  have  been 
made  at  a  series  of  temperatures  in  the  neighbourhood  of  the 
respective  critical  dissolution  temperature. 

In  the  case  of  the  pure  liquids,  the  fluidity  diminishes  with  rise  of 
temperature  according  to  the  equation  cj>  =  a  +  b(t-  20°).  Mixtures 
exhibit  a  similar  relationship  at  temperatures  much  higher  than  the 
critical  dissolution  temperature,  but  as  this  temperature  is  approached, 
the  fluidity  temperature  curves  show  marked  deviations  and  become 
concave  to  the  temperature  axis. 

The  fluidity  of  the  two  series  of  binary  mixtures  can  be  additively 
represented   in   terms    of    the    fluidities   of    the    components   if    the 
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temperature  is  sufficiently  removed  from  the  critical,  but  in  the 
neighbourhood  of  this  dissohition  temperature  the  isothermal  fluidity 
concentration  curves  deviate  considerably  from  the  requix*ements  of 
the  additive  law.  The  observed  variations  in  viscosity  are  supposed 
to  be  connected  with  certain  changes  in  the  liquid  which  give  rise  to 
the  phenomenon  of  opalescence,  and  in  this  connexion  reference  is 
made  to  the  possibility  of  explaining  the  viscosity  relationships  on  the 
basis  of  the  views  of  Donnan  and  of  Smoluchowski.  H.  M.  D, 

Adsorption  of  Solutions.  II.  Gerhard  C.  Schmidt  {Zeitsch. 
physikfd.  Chem.,  1911,  77,  641 — 660). — In  a  previous  paper  (Abstr., 
1910,  ii,  1041)  a  formula  was  proposed  which  represents  satisfactorily 
'  the  adsorption  by  charcoal  of  acetic  acid  from  aqueous  solution 
through  a  considerable  range  of  concentration.  For  still  greater 
variations  of  concentration,  however,  the  formula  is  not  valid,  nor  does 
it  express  the  fact  that  adsorption  is  an  equilibrium  phenomenon. 
Regarding  the  amount  of  adsorption  as  determined  by  equilibrium 
between  the  adsorbing  force  and  the  solution  pressure,  the  formula 
[{a-£c)>S]/iJ  =  -S'a?e^'*'"^''''' is  deduced,  in  which  x  represents  the  amount 
adsorbed,  a  the  amount  of  solute  originally  present,  v  the  volume,  S 
the  maximum  amount  adsorbed,  and  A  and  K  are  constants.  The 
formula  represents  the  results  satisfactorily  when  the  concentration 
of  the  charcoal  is  varied  in  the  ratio  1  :  8,  and  that  of  the  acetic 
acid  in  the  ratio  1  :  3000. 

The  objections  raised  by  IMarc  (compare  this  vol.,  ii,  258)  to  the 
author's  theory  are  not  valid.  In  particular,  there  is  no  evidence  of 
discontinuity  in  the  adsorption  curve  of  acetic  acid  by  charcoal,  as 
suggested  by  Marc.  G.  S. 

Anomalous  Adsorption.  Alfred  Lottermoser  {Zeitsch.  Chem. 
Ind.  Kolloide,  1911,  9,  135 — 136). — The  occurrence  of  maximum 
adsorption  at  a  particular  cpncbntration,  which  was  observed  by  Biltz 
(Abstr.,  1910,  ii,  830)  in  the  adsorption  of  certain  colouring  matters, 
has  also  been  found  by  the  author  in  the  adsorption  of  potassium 
iodide  from  aqueous  solution  by  siJiFer  iodide.  This  anomalous 
behaviour  is  found  to  be  due  to  an  increase  in  the  size  of  the  silver 
iodide  particles  under  the  influence  of  the  potassium  iodide  solution. 
The  sol\ent  action  of  the  more  dilute  solutions  and  the  precipitation 
which  accompanies  increase  in  concentration  lead  to  the  formation  of 
a  more  dense  and  apparently  crystalline  modification  from  the 
originally  amorphous  silver  iodide.  H.  M.  D. 

Diffusion  of  Electrolytes  in  Colloids.  Luigi  Rolla  {Atti  R. 
Accad.  Lincei,  1911,  [vj,  20,  ii,  47 — 51). — The  author  has  worked  out 
a  method  for  determining  the  coefiicient  of  diffusioUj  k^,  in  Fourier's 
equation  :  dc/dt  =  k^.d'^c/dt^  by  measurement  of  the  time  elapsing 
before  the  maximum  electromotive  force  is  attained  between  two 
electrodes  immersed  in  gelatin  into  which  an  electrolyte  is  allowed  to 
diffuse.  The  arrangement  employed  consists  of  a  glass  tube  contain- 
ing two  parallel,  plane,  circular,  silver  disks,  which  are  perforated  with 
many  small  holes.      The   tube  is  filled  with  pure  gelatin  in  such  a. 
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manner  that  the  surface  of  the  gel  at  the  bottom  of  the  tube  is  plane 
and  parallel  to  the  electrodes.  A  solution  of  the  electrolyte  (potassium 
chloride,  sodium  chloride)  is  circulated  past  this  gelatin  surface  for  a 
short  time  ;  pure  water  is  then  substituted  for  the  electrolyte  (so  that 
the  concentration  on  the  external  surface  of  the  gelatin  is  zero),  and 
the  time  required  for  the  electromotive  force  to  reach  a  maximum  is 
observed.  The  results  agree  well  with  those  obtained  by  other 
methods.  E.  V.  S. 

Aggregation  and  Crystallisation  of  Water  in  Connexion 
with  the  Physical  Condition  of  Substances.  I.  Skworzoff 
{Zeitsch.  Chem.  Ind.  Kolloide,  1911,  9,  107 — 112). — Observations 
relating  to  the  formation  and  liquefaction  of  ice  crystals  are  described 
which  lead  the  author  to  the  conclusion  that  liquid  water  must  be 
regarded  as  having  a  definite  molecular  structure  ('•  latent  crystalloid 
structure ")  and  not  as  a  chaotic  aggregation  of  molecules,  as  is 
usually  assumed.  In  reference  to  this  view,  the  physical  properties  of 
water  in  the  different  states  of  aggregation  are  examined  in  some 
detail.  H.  M.  D. 

Isomerism  and  Polymorphism.  Hans  Stobbe  {Ber.,  1911,  44, 
2732— 2735).— The  author's  views  (Abstr.,  1910,  i,  623)  having  been 
misunderstood  by  Biilmann  (this  vol.,  i,  367),  the  former  discusses 
them  again. 

Where  in  two  substances  having  the  same  empirical  composition 
the  atoms  are  differently  arranged  in  dissimilar  molecules,  the 
substances  are  isomeric  chemical  compounds,  but  where  identical 
molecules  are  differently  grouped  in  dissimilar  crystals,  the  substances 
are  two  forms  of  presentation  (Erscheinungsformen),  two  species 
(Gattungen)  or  modifications  of  a  single  polymorphous  chemical 
compound.  Where  the  two  substances  are  isomerides,  their  differences 
are  present,  not  only  in  the  crystalline  form,  but  ako  in  the  dissolved 
and  fused  states.  With  the  two  modifications  of  a  single  chemical 
compound,  however,  the  two  solutions  are  identical,  as  also  are  the 
two  fused  masses.  On  these  assumptions,  the  limits  between 
isomerism  and  polymorphism  are  sharply  drawn,  and  there  is  no 
limiting  region,  such  as  Biilmann  imagines  from  the  author's  previous 
considerations. 

To  determine  which  of  these  two  cases  exists  in  a  particular 
instance  often  presents  considerable  practical  difficulties,  especially 
when  the  two  individuals  either  have  closely  approximating  physical 
constants  or  show  a  high  velocity  of  transformation.  The  author 
regards  calcspar  and  aragonite  as  two  modifications  of  dimorphous 
calcium  carbonate  ;  rutile,  anatase,  and  brookite  as  three  modifications 
of  trimorphous  titanium  oxide,  and  the  four  crystallographically 
different  monochloroacetic  acids  as  modifications  of  a  single  tetra- 
morphous  acid,  and  so  on ;  and,  in  general,  he  regards  such  chemical 
compounds  as  polymorphous  so  long  as  there  is  no  certain  proof  of  the 
existence  of  two  chemically  different  calcium  carbonates,  etc.  He 
regards  it  as  beyond  doubt,  however,  that  improved  methods  will  in 
some  cases  result  in  compounds  at  present  looked  on  as  modifications 
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of  "one"  dimorphous  chemical  substance  being  considered  later  as 
"two"  truly  isomeric  compounds  (compare  Schaum,  Abstr.,  1910, 
i,  391).  T.  H.  P. 

'  Colloidal  Chemistry  of  Histological  Silver  Staining.  Raphael 
E.  LiESEGANG  {Koll.  Chem.  Beihefte,  1911,  3,  1 — 46). — Cajal's  method 
of  staining  nerve  tissue  by  means  of  a  silver  solution  has  been 
examined  from  the  colloido-chemical  point  of  view,  and  the  conditions 
are  formulated  which  must  be  observed  in  order  to  ensure  satisfactory 
preparations.  A  comparison  is  made  between  the  various  phases  of 
the  staining  process  and  those  involved  in  the  development,  toning, 
and  fixing  of  a  photographic  plate.  H.  M.  D. 

The  Significance  of  the  Degree  of  Dispersity  in  the  In- 
vestigation of  the  General  Properties  of  Sulphur  Hydrosols. 
SvEN  Oden  [Zeitsch.  Chem.  Ind.  Kolloide,  1911,  9,  100 — 106). — 
Methods  of  preparing  sulphur  hydrosols  are  described  which  yield 
particles  of  approximately  uniform  size.  "With  these  hydrosol  pre- 
parations, experiments  have  been  made  to  test  the  validity  of 
8ved berg's  equation  :  S  —  e^^*'-^o),  in  which  .^  represents  the  percentage 
concentration  of  the  colloidal  sulphur,  t  the  temperature  of  the  solu- 
tion, k  and  t^  constants  which  depend  on  the  degree  of  dispersity  of 
the  hydrosol  and  the  concentration  of  electrolyte  in  the  solution  (com- 
pare Abstr.,  1909,  ii,  309).  For  a  given  degree  of  dispersity,  k  is 
nearly  independent  of  the  concentration  of  the  electrolyte  (sodium 
chloride),  whilst  Iq  increases  with  the  quantity  of  the  coagulant.  For 
a  given  salt  concentration,  k  and  t^  diminish  as  the  degree  of  dispersity 
of  the  hydrosol  increases,  the  rate  of  diminution  of  t^  being  much 
greater  than  that  of  k.  The  addition  of  acids  in  small  quantities 
i-educes  the  value  of  t^,  whilst  k  remains  unchanged.  The  validity  of 
the  exponential  equation  may  be  employed  as  a  means  of  testing  the 
uniformity  of  size  of  the  particles  of  hydrosol.  When  particles  of 
different  sizes  are  present,  this  equation  is  incapable  of  representing 
the  dependence  of  the  equilibrium  between  the  coagulum  and  the 
solvition  on  the  temperature. 

The  influence  of  temperature  on  the  equilibrium  which  results  when 
unequally  granulated  hydrosols  are  coagulated  and  of  the  degree  of 
dispersity  on  the  salt-fixing  capacity  of  the  coagulum  are  also  discussed. 

H.  M.  D. 

Coagulation  of  Copper  Ferrocyanide.  Nicola  Pappada  [Zeitsch. 
C/tem.  Ind.  Kolloide,  1911,  9,  136 — 138). — A  chemically  pure  colloidal 
solution  of  copper  ferrocyanide  can  be  obtained  by  prolonged  dialysis 
of  the  solution  obtained  in  the  interaction  of  copper  chloride  or 
sulphate  and  sodium  ferrocyanide  in  equivalent  proportions.  The 
influence  of  various  electrolytes  on  the  coagulation  of  the  negatively- 
charged  colloidal  particles  has  been  examined  in  some  detail.  These 
experiments  show  that  coagulation  is  determined  by  the  cations,  the 
nature  of  the  anion  having  little  influence  on  the  coagulating  power  of 
the  electrolytes.  For  cations  of  different  valency  this  coagulating 
power  increases  with  the  magnitude  of  the  electric  charge.     In  the 
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case  of  the  alkali  metals,  it  increases  with  increasing  atomic  weight 
and  with  increasing  velocity  of  diffusion  of  the  cation.         H.  M.  D. 

Plasticity,  Especially  of  Barium  Sulphate.  Paul  Ehkenbero 
{Zeitsch.  angew.  Chem.,  1911,  24,  1957 — 1958). — Polemical  against 
Atterberg  (this  vol.,  ii,  605),  the  author  especially  combating  his  views 
on  the  cause  of  plasticity.  T.  S.  P. 

Formation  of  Layers  in  Heterogeneous  Systems.  Emil 
Hatschek  (Zeitsch.  Chem.  Ind.  Kolloide,  1911,  9,  97 — 100). — If  a 
system  consisting  of  two  different  kinds  of  particles  is  acted  on  by  an 
external  force,  which  causes  the  two  sets  of  particles  to  move  with 
uniform  speed,  but  with  different  velocities,  a  simple  graphical 
consideration  indicates  that  this  motion  must  result  in  the  setting 
up  of  a  series  of  alternating  strata.  The  strati6cation  which  is 
found  when  insoluble  substances  are  formed  as  the  result  of  the  action 
of  an  aqueous  solution  of  one  substance  on  a  solid  jelly  containing 
the  second  reacting  component,  can  be  explained  satisfactorily  by 
reference  to  the  velocities  of  the  reacting  molecules  or  ions.  The 
view  that  this  stratification  is  due  to  the  formation  of  supersaturated 
solutions  is  considered  to  be  very  improbable.  H.  M.  D. 

General  Integrals  of  Chemical  Kinetics.  Ferencz  Juttnee 
{Zeitsch.  physikal.  Chem.,  1911,  77,  735—74.3). — The  integrals  for  the 
differential  equation  expressing  the  rate  of  reversible  reactions  are 
obtained,  and  certain  deductions  regarding  the  integrals  of  irreversible 
reactions  and  regarding  chemical  equilibria  are  given.  G.  S. 

Equilibria  in  the  Precipitation  of  Lead  Carbonate.  Walter 
Heez  {Zeitsch.  anorg.  Chem.,  1911,  72,  106 — 108). — Sodium  carbonate 
solution  has  been  .shaken  with  several  sparingly  soluble  lead  salts  at 
25°,  and  the  equilibrium  determined  by  analysis.  Equilibrium 
constants  are  obtained  for  the  bromide,  chloride,  and  sulphate. 

C.  H.  D. 

Reduction  of  Mercuric  Chloride  by  Phosphorous  Acid  and 
the  Law  of  Mass  Action.  James  B.  Garner,  John  E.  Foglesong, 
and  Roger  Wilson  {Amer.  Chem.  /.,  1911,  46,  361— 368).— It  has 
been  observed  that  the  action  of  phosphorous  acid  on  mercuric  chloride 
proceeds  very  slowly  in  dilute  aqueous  solutions  at  the  ordinary 
temperature.  It  was,  therefore,  considered  of  interest  to  determine 
the  extent  of  the  reaction,  the  effect  of  different  temperatures  and 
concentrations,  and  the  order  of  the  reaction. 

The  results  have  shown  that  at  25°  and  30°,  and  at  various  con- 
centrations, the  reaction  takes  place  in  accordance  with  the  equation : 
2HgCl2  +  H3PO3  +  H2O  -^  HgPO^  +  2HgCl  +  2HC1.  There  is  no 
equilibrium  point,  but  the  reaction  proceeds  to  completion.  It  is 
demonstrated  that  the  reaction  is  of  the  fourth  order,  and  its  velocity 
constant  is  therefore  expressed  by  the  equation  : 

K=^IU[\l(a-xf-\ja^'].  E.G. 
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The  Composition  of  Solid  Phases  in  Four  Component 
Systems.  James  M.  Bell  {J.  Physical  Chem.,  1911,  15,  580 — 586. 
Compare  Schreineniakers,  Abstr.,  1909,  ii,  559). — Four  component 
systems  are  qualitatively  represented  by  a  tetrahedral  diagram  in 
perhpective.  For  quantitative  purposes  the  space  diagram  must  be 
projected  on  to  two  of  the  faces  of  the  tetrahedron.  For  this  purpose 
orthogonal  projection  and  projection  by  lines  parallel  to  one  edge  of 
the  tetrahedron  have  been  employed.  The  author  discusses  a  method 
of  "  perspective  "  projection  in  which  the  lines  radiate  from  the  apex 
of  the  tetrahedron  to  project  the  curve  on  the  base.  The  method, 
which  is  illustrated  by  reference  to  the  system 

HaO-NaCl-BaClj-CuCla, 
is  more  complicated  than  parallel  projections.  R.  J.  0. 

The  Thermal  Analysis  of  Quaternary  Systems.  Nicola 
Parravano  and  G.  Sikovich  {Atti.  R.  Accad.  Lincei,  1911,  [v],  20,  ii, 
206—211). — The  tetrahedral  method  of  representation  may  be  used 
for  quaternary  systems,  each  face  representing  one  of  the  component 
ternary  systems.  The  course  of  the  eutectic  lines  and  planes  is 
traced  in  the  simple  case  in  which  neither  compounds  nor  solid 
solutions  are  formed.  In  the  thermal  analysis  of  such  systems, 
mixtures  may  be  so  chosen  as  to  lie  on  a  plane  passing  through  one 
edge  of  the  tetrahedron  and  a  given  point,  and  the  isothermals  are 
then  drawn  on  the  isosceles  triangle  thus  obtained.  It  is  shown  how 
these  curves  are  utilised  for  the  conbtruction  of  the  isothermal  surfaces 
in  the  space-model.  C.  H.  D. 

Rates  of  Solution  of  Certain  Metals  in  Dissolved  Iodine 
and  their  Relation  to  the  Diffusion  Theory.  Ralph  G.  Vak 
Name  and  Rowland  S.  Bosworth  {Amer.  J.  Sci.,  1911,  [iv],  32, 
207—224.  Compare  Abstr.,  1910,  ii,  280). — Further  measurements 
of  the  rates  of  dissolution  of  metals  in  aqueous  solution  of  iodine 
containing  dissolved  iodides  have  been  made,  and  these  show  that 
iron,  cobalt,  and  nickel  dissolve  at  the  same  rate  as  was  previously 
found  for  cadmium,  zinc,  mercury,  copper,  and  silver.  From  experi- 
ments with  disks  of  cadmium,  it  is  found  that  the  rate  of  dissolution 
remains  practically  constant  on  the  addition  of  sulphuric  acid  to  the 
solution  provided  the  acidity  does  not  exceed  O'liV;  when  the  acidity 
is  further  increased,  the  rate  of  dissolution  diminishes.  The  rate  at 
which  cadmium  dissolves  is  also  dependent  to  a  small  extent  on  the 
nature  of  the  dissolved  iodide,  and  from  the  data  for  solutions  contain- 
ing potassium, cadmium,  sodium,  hydrogen,  barium,  lithium,  magnesium, 
and  calcium  iodides,  it  appears  that  the  velocity  constants  roughly 
correspond  with  what  would  be  expected  from  the  probable  rates  of 
diffusion  of  the  corresponding  tri-iodides. 

Tin  and  magnesium  dissolve  more  quickly  than  the  other  metals 
investigated.  In  the  case  of  tin,  this  is  supposed  to  be  due  to  the 
primary  formation  of  a  stannous  salt  and  the  removal  of  iodine  by 
the  subsequent  oxidation  which  occurs.  The  high  velocity  in  the  case 
of  magnesium  is  probably  due  to  the  disturbing  action  of  hydrogen 
bubbles  which  are  evolved  at  the  surface  of  the  metal. 
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The  results  obtained  are  considered  to  support  the  view  of  Nernst 
that  such  dissolution  processes  are  primarily  determined  by  rates  of 
diffusion.  H.  M.  D. 

The  Velocity  of  Hydration  of  Metaphosphoric  Acid.  I. 
D.  Balarefp  [Zeitsch.  anorg.  Ghem.,  1911,  72,  85 — 88.  Compare 
Abstr.,  1910,  ii,  607,  951  ;  this  vol.,  ii,  107).— The  velocity  of  hydra- 
tion of  metaphosphoric  acid  increases  with  the  concentration  of  the 
aqueous  solution  in  a  linear  manner,  indicating  that  the  hydration  is 
accelerated  by  the  metaphosphoric  acid  itself,  and  not  by  the  hydrogen 
ions.  0.  H.  D. 

Course  of  the  Intramolecular  Transformations  between 
i.9oButyl  and  ferf.-Butyl  Bromides,  and  the  Catalytic  Actions 
Thereby  Coming  into  Play.  Roger  F.  Brunel  (Anncden,  1911, 
384,  245 — 271.  Compare  this  vol.,  i,  413). — In  furtherance  of  his 
object  of  ascertaining  the  change  of  free  energy  in  reactions  between 
organic  compounds  of  comparatively  simple  structure,  the  author  has 
determined  the  amounts  of  iso-  and  of  fer^. -butyl  bromides  existing  in 
equilibrium  at  a  high  temperature  {loc.  cit.).  The  change  of  free 
energy,  however,  cannot  be  calculated  from  this  equilibrium  ratio 
without  a  knowledge  of  the  course  of  the  dissociation  of  the  bromides 
into  olefine  and  hydrogen  bromide.  Michael  and  Leupold  (this  vol., 
i,  250),  amongst  others,  have  examined  this  dissociation,  and,  stating 
it  to  be  independent  of  the  presence  of  catalysts,  have  introduced  the 
conception  of  "  static  equilibrium  "  to  explain  their  results.  Accord- 
ing to  the  author,  this  conception  is  unnecessary,  since  the  dissociation 
of  the  bromides  is  not  independent  of  the  presence  of  catalysts.  The 
apparatus  used  is  described  and  figured.  It  is  found  that  the  velocity 
of  dissociation  of  both  bromides  in  the  gaseous  state,  particularly 
that  of  zsobutyl  bromide,  is  largely  influenced  by  the  degree  of 
cleanliness  of  the  walls  of  the  vessel,  and  also  by  the  presence  of  the 
liquid  phase.  The  presence  of  the  liquid  phase  also  influences, 
although  to  a  smaller  extent,  the  velocity  of  the  intramolecular 
transformation  of  the  one  bromide  into  the  other.  In  no  case  has 
the  intramolecular  transformation  been  observed  without  accompany- 
ing dissociation,  and  the  author  is  of  opinion  that  the  dissociation 
is  an  essential  intermediate  stage  of  the  transformation.  C  S. 

Velocity  of  Racemisation.  Walter  Herz  {Chem.  Zentr.,  1911, 
ii,  67;  from  Jahresber.  Schles.  Ges.  vaterland.  Kult.,  1911,  reprint). — 
The  rate  of  change  of  the  optical  rotation  of  hyoscyamine  and 
scopolamine  in  the  presence  of  bases  was  measured  by  Gadamer 
(compare  Abstr.,  1901,  i,  605).  The  present  author  now  shows  that 
the  rate  at  which  racemisation  occurs  in  these  reactions  is  repi-esented 
by  the  equation  kt  =  log(;[a/(a  —  2x')],  where  a  represents  the  initial  con- 
centration, and  X  the  amount  changed.  The  racemisation  constant 
of  hyoscyamine  at  5°  is  for  sodium  hydroxide,  6*5  x  10"'^  for  tropin e, 
r9xl0~^;  the  constant  of  scopolamine  at  2 — 4°  is  for  sodium 
hydroxide,  0-77,  for  tropine,  1-9  x  lO'^.  This  method  maybe  used  for 
the  measurement  of  hydroxy  1  ion  concentrations,  G.  S. 
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New  Distillation  Flask.  Alfred  Dahle  {Chem.  ZeAt.,  1911,  35, 
1027). — A  flask  which  is  suitable  for  use  in  the  distillation  of  fatty 
icids  under  reduced  pressure  is  described.  The  neck  of  the  flask  is 
:;losed  by  a  rubber  stopper  through  which  passes  a  glass  tube,  the 
lower  end  of  which  is  widened  out  so  as  to  nearly  touch  the  neck  of 
the  flask.  A  capillary  tube  is  fitted  down  the  centre  of  this  glass 
tube,  whilst  a  side-tube  on  the  neck  of  the  flask  carries  a  thermometer, 
and  is  provided  with  a  second  side-tube  which  is  counected  with  the 
condenser.  W.  P.  S. 

Gas  Generation  Apparatus.  Georg  Preuss  {Chem.  Zeit.,  1911, 
86,  1131). — A  modi6ed  Kipp's  apparatus  provided  with  extra  large 
tubulures  into  which  are  ground  wash-flasks.  By  the  usual  groove  and 
hole  arrangement  these  also  serve  as  taps.  L.  de  K. 

Tap  for  Hydrogen  Sulphide  Apparatus.  James  H.  Walton,  jun. 
(/.  Amer.  Chem.  Soc,  1911,  33,  1586— 1587).— A  special  form  of 
tap  is  described,  which  cannot  be  left  open  by  the  student.  It 
consists  essentially  of  a  strong  spring  pinch-clip  which  is  fastened  on 
to  a  board  and  closes  the  thick-walled  rubber  tube  through  which  the 
gas  is  delivered.  The  clip  is  opened  by  pressing  an  iron  lever,  and  on 
releasing  the  lever  the  supply  is  instantly  cut  off.  The  rate  of  flow  is 
regulated  by  a  screw  pinch-cock  situated  at  a  higher  point  on  the 
rubber  tube.  It  is  advisable  to  enclose  the  tap  in  a  box,  so  that  the 
student  has  access  only  to  the  end  of  the  lever  and  about  two  inches 
of  the  end  of  the  rubber  tube.  E.  G. 

An  Extraction  Apparatus.  Walter  L.  Halle  (Biochem.  Zeiisch., 
1911,  36,  245 — 247). — The  apparatus,  which  is  figured,  is  constructed 
of  metal,  and  is  capable  of  containing  2  kg.  of  material.  It  is  of  the 
ordinary  Soxhlet  pattern,  but  with  two  special  features.  About  half 
way  up  the  as^cending  limb  of  the  syphon  there  is  an  additional  tube  with 
a  tap.  If  the  latter  is  opened,  the  liquid  in  the  extractor  will  syphon 
ofE  when  it  is  only  half  full.  On  the  descending  limb  of  the  syphon, 
near  the  bottom,  there  is  another  tube  and  tap ;  by  opening  the  latter 
and  fixing  a  tube  to  a  condenser,  the  organic  solvent  can  be 
distilled  off.  S.  B.  S. 

Extraction  Apparatus  which  Prevents  the  Formation  of 
Emulsions.  Emmanuel  Pozzi-Escot  {Ann.  Chim.  anal.,  1911,  16, 
382 — 383). — When  a  liquid  is  extracted  with  an  immiscible  solvent, 
the  emulsion  which  is  liable  to  form  may  be  prevented  by  the  use  of 
a  separating  funnel,  from  which  the  air  may  be  exhausted  before  the 
liquid  and  solvent  are  shaken  together.  The  stopper  of  the  tube  is 
pierced  with  a  hole,  which,  by  rotating  the  stopper,  may  be  placed  in 
connexion  with  a  small  side-tube  on  the  neck  of  the  funnel  ;  the  air 
is  exhausted  from  the  funnel  through  this  side-tube,  the  stopper  is 
turned  so  as  to  close  the  funnel,  the  contents  of  the  latter  are  shaken, 
and  should  any  trace  of  emulsion  result,  this  may  be  broken  down  by 
allowing  air  to  enter  the  funnel  suddenly.  W.  P.  S. 
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Rapid  Filtering  Funnel.  H.  Spurrier  (/.  Amer.  Chem.  Soc., 
1911,  33,  1584 — 1585). — The  rate  of  filtration  from  an  ordinary 
funnel  can  be  increased  to  about  two  and  a-half  times  the  normal  rate 
by  etching  deep  lines  extending  from  the  apex  of  the  funnel  to  points 
about  two-thirds  of  the  way  up  the  sides.  The  grooves  are  not  large 
enough  to  allow  a  filter  paper  to  be  broken  by  the  stream  from  a  wash- 
bottle,  but  are  sufiiciently  wide  for  the  filtrate  to  flow  down.  Such 
funnels  are  particularly  useful  for  filtering  gelatinous  precipitates. 

E.  G. 

Automatic  Filter.  Marston  L.  Hamlin  {J.  Amer.  Chem.  Soc, 
1911,33,  1584). — The  apparatus  described  is  de.'^igned  for  the  filtration 
of  large  quantities  of  liquid  containing  a  precipitate  of  such  a  character 
as  to  be  capable  of  passing  readily  through  the  stem  of  a  separating 
funnel.  It  has  been  used  in  filtering  barium  carbonate  from  large 
amounts  of  solution  in  the  preparation  of  inositol. 

A  large  separating  funnel  is  placed  on  a  ring-stand  over  an  ordinary 
funnel  containing  a  folded  filter-paper,  the  lower  end  of  the  stem  of 
the  separating  funnel  being  slightly  above  the  apex  of  the  paper.  A 
tube  passes  through  a  rubber  stopper  in  the  neck  of  the  separating 
funnel,  and  is  led  down  so  that  its  lower  end  is  at  the  level  at  which 
it  is  desired  to  maintain  the  liquid  in  the  lower  funnel.  The  liquid 
is  placed  in  the  separating  funnel,  the  stopper  inserted,  and  the  stop- 
cock opened.  The  solution  then  runs  into  the  lower  funnel  until  it 
reaches  the  tube,  and  thus  prevents  the  admission  of  air  to  the  upper 
vessel.  When  the  level  in  the  lower  funnel  has  fallen  sufficiently,  a 
small  amount  of  liquid  is  siphoned  over  into  the  separating  funnel  and 
the  lower  one  fills  up  again.  E.  G. 

Method  of  Filling  Reagent  Bottles.  James  H.  Walton,  jun. 
(J.  Amer.  Chem.  Soc,  1911,  33,  1585 — 1586). — In  order  to  enable 
students  to  fill  their  own  reagent  bottles  with  concentrated  acids  or 
other  reagents  without  having  to  handle  heavy  bottles,  a  method  has 
been  devised  by  which  the  reagents  are  forced  from  the  bottles  by 
means  of  air-pressure.  The  bottles  are  placed  on  a  table,  two  feet 
above  which  runs  a  pipe  connected  with  the  source  of  air-pressure. 
From  this  pipe  valves  are  suspended  by  means  of  rubber  tubing  which 
fit  into  funnels  which  with  delivery  tubes  are  inserted  through  the 
stoppers  of  the  bottles.  The  construction  of  these  valves  is  described 
with  the  aid  of  a  diagram.  In  the  case  of  carboys,  it  has  been  found 
that  the  pressure  required  to  force  out  the  liquid  is  sufficient  to  drive 
out  the  stopper  from  the  neck  of  the  carboy,  and  a  special  arrange- 
ment has  therefore  been  devised  to  prevent  this.  E.  G. 

Lecture  Experiment:  The  Fermentation  of  Pyruvic  and 
Oxalacetic  Acids,  Carl  Neuberg  and  Laszlc^  Karczag  (Btr.,  1911, 
44,  2477 — 2479). — An  application  of  the  method  already  given  (this 
vol.,  ii,  320,  520).  W.  J.  Y. 
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Inorganic    Chemistry. 


Isomeric  Inorganic  Compounds.  Adolph  Law  Yoge  {J.  Amer. 
Chem.  Soc,  1911,  33,  1563 — 1566). — During  the  compilation  of  an 
index  of  inorganic  compounds  according  to  their  condensed  formulae, 
several  new  instances  of  isomerism  and  polymerism  were  observed. 
A  list  of  these  is  now  given,  together  with  references  to  the  papers  in 
which  the  compounds  are  described.  E*  G. 

Atomic  Weight  of  Hydrogen.  Gustave  D.  Hinrichs  {Bev.  gen. 
Chim.  pure  AppL,  1910,  13,  351 — 354). — A  review  of  the  various 
determinations  of  the  atomic  weight  of  hydrogen  which  have  been 
carried  out  since  the  time  of  Berzelius ;  the  author  considers  that  from 
the  most  trustworthy  results  the  atomic  weight  of  hydrogen  must  be 
1-0078(0  =  16).  F.  M.  G.  M. 

The  Sand-Filtration  and  Precipitation  of  Chalk  Waters. 
A.  T.  Nankivell  (J.  HTjgiene,  1911,  11,  235— 258).— The  ordinary 
-ubmerged  sand-filter  bed  is  unsuitable  for  the  purification  of  chalk 
waters.  It  removes  micro-organisms,  but  favours  the  growth  of  algae 
and  other  organisms.  It  can  be  made  effective  by  the  deposition  of 
aluminium  hydroxide  on  the  surface  of  the  sand,  and  it  is  best  to 
exclude  the  light.  The  Porter  Clark  process  is  not  only  efficient  for 
softening  chalk  waters,  and  also  is  an  efficient  steriliser ;  it  is  more 
effective  than  filtration  through  sand  and  aluminium  hydroxide. 

W.  D.  H. 

Amorphous  Sulphur.  VII.  Freezing  -  point  Curves  of 
Liquid  Sulphur  on  Separation  of  "Nacreous  Sulphur"  and 
Rhombic  Sulphur  Respectively.  Alexander  Smith  and  Charles 
M.  Carson  {Zeitsch.  physikal.  Chem.,  1911,  77,  661 — 676.  Compare 
Abstr.,  1903,  ii,  139,  284;  1905,  ii,  382,  580;  1906,  ii,  157).— As 
there  is  no  general  agreement  regarding  the  nomenclature  of  the 
different  modifications  of  sulphur,  the  authors  suggest  the  adoption  of 
the  symbols  used  by  Muthmann.  According  to  this,  rhombic  sulphur 
is  represented  by  the  symbol  S^,  prismatic  sulphur  by  Sn,  the  nacreous 
modification  discovered  by  Gernez  as  Sjxi,  and  a  fourth  very  labile 
monosymmetric  modification  (not  further  referred  to  in  the  paper) 
IS  Sjv  Por  mobile  and  viscous  liquid  sulphur  the  symbols  Sa  and 
" ,,  which  have  met  with  general  acceptance,  are  retained. 

Sni  can  readily  be  obtained  in  lustrous,  needle-shaped  crystals  by 
heating  sulphur  to  a  temperature  exceeding  150°,  then  keeping  at  98°, 
crystallisation  being  initiated  by  rubbing  the  inside  of  the  tube  with  a 
glass  rod. 

For  each  of  these  modifications  there  is  a  freezing-point  curve, 
depending  on  the  relative  proportions  of  Sa.  and  S^  in  the  liquid  with 
which  the  respective  solids  are  in  equilibrium.  The  respective  freezing 
points  when  no  S^  is  present  are  known  as  "  ideal "  freezing  points, 
and  are  obtained  by  extrapolation.     The  ideal  freezing  point  of  S^  is 
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119-25°,  of  S„  112-8°,  and  of  Sm  106-8°.  The  "natural"  freezing 
point  of  Si  is  114-5°  (3-6%  of  S^),  of  S„  110-2°  (3-4%  of  S^),  and  of  S„, 
103-4°  (3-1%  of  S^). 

From  the  heat  of  fusion  of  monoclinic  sulphur,  as  determined  by 
Lewis  and  Eandall  (this  vol.,  ii,  371),  and  the  depression  of  the 
freezing  point  of  Sa  due  to  S^,  the  conclusion  is  drawn  that  the 
formula  of  S^^  is  Sg,  which  agrees  with  the  vapour  density  determinations 
of  Preuner  and  Schupp  (compare  Abstr.,  1910,  ii,  118). 

With  regard  to  some  criticisms  of  Wigand  (this  vol.,  ii,  878)  on  the 
exact  temperature  of  the  equilibrium  Sa — >- S^,  the  authors  maintain 
the  accuracy  of  their  previous  results.  G.  S. 

Metallographic  and  Photochemical  Studies  of  the  System 
Sulphur-Tellurium.  Masumi  Chikashige  {Zeitsch.  anorg.  Chem., 
1911,  72,  109—118*). — Thermal  analysis  shows  that  sulphur  and 
tellurium  do  not  form  a  compound.  Two  series  of  solid  solutions  are 
formed,  of  very  limited  concentration,  and  the  eutectic  point  lies  at 
109°  and  7%  Te  (compare  also  Pellini,  Abstr.,  1909,  ii,  726;  Jaeger, 
ihid.y  1910,  ii,  497).  The  transformation  temperatures  of  sulphur  at 
400°  and  at  96-5°  are  lowered  by  tellurium.  Whilst  )8-S  holds  2%  Te 
in  solid  solution,  a-S  retains  only  0-5%,  but  the  s-eparation  of  the  excess 
only  takes  place  under  the  influence  of  light.  Molten  ;8-S  dissolves 
10%  Te,  and  molten  y-S  20%  Te.  The  precipitate  obtained  from  solu- 
tions of  tellurous  acid  and  hydrogen  sulphide,  formerly  supposed  to  be 
a  compound  TeSg,  is  a  mixture. 

The  solid  solutions  containing  less  than  0*5%  Te  ai-e  nob  sensitive  to 
light.  They  include  the  Japanese  red  sulphur.  The  supersaturated 
crystals,  containing  from  0-5  to  2%  Te,  change  from  red  to  yellow  or 
brown  when  exposed  to  light,  the  most  active  rays  being  A  =  4500. 
The  decomposed  portions  are  more  readily  dissolved  by  carbon  disulphide 
than  the  original  crystals.  C.  H.  D. 

Oxidation  of  Hydrazoic  Acid  [Azoimide].  Harold  EAToiJ 
RiEGGER  {J.  Amer.  Chem.  Soc,  1911,  33,  1569— 1576).— It  has  be  " 
shown  by  Browne  and  Shetterly  (Abstr.,  1909,  ii,  658)  that  azoimi^ 
is  produced  in  varying  amounts  by  the  oxidation  of  hydrazine  in  ac| 
solution  with  different  oxidising  agents.  Thiele  (Abstr.,  1908,  ii,  94C 
has  suggested  that  the  lowness  of  the  yields  of  azoimide  obtained 
this  way  by  the  action  of  certain  oxidising  agents  is  due  to  the  ead 
with  which  azoimide  itself  undergoes  oxidation.  In  order  to  test  th| 
hypothesis,  experiments  have  now  been  made  to  ascertain  the  extells 
to  which  azoimide  is  oxidised  in  aqueous  solution  under  conditioi 
similar  to  those  prevailing  in  the  work  on  the  oxidation  of  hydrazine,, 

The  oxidising  agents  employed  were  (1)  hydrogen  peroxide,  potassii 
chlorate,  and  potassium  persulphate,  which  were  found  by  Browne  &ni 
Shetterly  to  oxidise  hydrazine  with  formation  of  considerable  amounts 
of  azoimide ;  (2)  potassium  permanganate,  manganese  dioxide,  and 
ferric  oxide,  which  give  but  small  quantities  of  azoimide  under  the 
same  conditions  ;  and  (3)  potassium  iodate,  which  yields  little  or  nc 
azoimide. 

*  and  Mem.  Coll.  Sci.  Eng.  Kyoto,  1911,  3,  197—210. 


I 


INORGANIC   CHEMISTRY.  ii.   979 

It  has  been  found  that  of  the  reagents  of  the  first  class,  hydrogen 
peroxide  does  not  oxidise  azoimide  to  an  appreciable  extent,  potassium 
ilorate  exerts  a  slight  oxidising  action,  and  potassium  persulphate 
lects  considerable  oxidation.  Of  the  oxidising  agents  belonging  to 
the  second  class,  potassium  permanganate  oxidises  azoimide  vigorously, 
luunganese  dioxide  but  slightly,  and  ferric  oxide  not  appreciably. 
Potassium  iodate  does  not  oxidise  the  compound  at  all. 

It  is  evident,  therefore,  that  of  the  seven  oxidising  agents  studied, 
only  two,  hydrogen  peroxide  and  potassium  permanganate,  behave 
consistently  with  Thiele's  explanation.  A  more  satisfactory  explana- 
tion is  that  proposed  by  Browne  and  Shetterly  {Joe.  cit.),  namely,  that 
intermediate  condensation  products  are  formed  during  the  oxidation, 
and  that  these  decompose  in  different  ways.  E.  G. 

Theory  of  Silicates.  Felix  Singer  (Sprechsaal,  1911, 44, 52 — 54, 
69 — 72). — A  theoretical  paper  in  which  the  author  expresses  his  views 
on  the  constitution  of  some  derivatives  of  felspar  and  other  complex 
silicates,  demonstrating  the  same  by  numerous  graphic  formulsB. 
The  work  of  Pukall  (Abstr.,  1910,  ii,  780),  Thugutt,  and  Moroziewiecz 
is  also  discussed.  F.  M.  G.  M. 

Preparation  of  Colourless  Alcoholic  Potassium  Hydroxide. 
Hans  Malfatti  {^eiisch.  anal.  Chem.,  1911,  50,  692). — Potassium 
hydroxide  is  rubbed  in  a  mortar  with  fully  an  equal  amount  of  calcium 
oxide,  a  little  alcohol  being  added  to  prevent  irritating  dust.  The 
paste  thus  obtained  is  transferred  by  means  of  alcohol  to  a  flask, 
which  is  then  filled  with  alcohol.  After  frequent  shaking,  the  liquid 
is  allowed  to  clear  and  then  siphoned  off. 

This  solution  keeps  colourless  for  years,  even  in  presence  of  air. 
The  author  attributes  this  to  the  fact  that  the  treatment  with  calcium 
oxide  removes  traces  of  colloidal  metals  (copper  and  iron,  for  instance), 
which,  as  shown  experimentally,  may  be  the  cause  of  the  darkening  of 
the  solution.  L.  de  K. 

Double  Salts  Formed  between  Sparingly  Soluble  Sulphates 
and  Alkali  Sulphates.  Maurice  Barre  {Ann.  Ghim.  Phys.^  1911, 
[yiii],  24,  145—256.  Compare  Abstr.,  1909,  ii,  667,  733;  1910, 
ii,  710,  718,  781 ;  this  vol.,  ii,  42). — The  results  now  given  have  been 
recorded  previously  in  part  {loc.  cit.).  The  first  portion  of  the  paper 
is  devoted  to  a  study  of  the  range  of  existence  of  the  double  salts 
of  calcium,  strontium,  and  lead  with  those  of  the  alkali  metals  and 
ammonium.  In  the  second  portion  a  similar  study  is  made  of  the 
double  sulphates  of  (1)  thorium  and  (2)  cerium  and  lanthanum  with 
the  alkali  metals,  and  a  number  of  new  compounds  of  this  type  are 
described  in  greater  detail  than  before  {loc.  cit.).  The  solubilities  of 
silver  and  mercurous  sulphates  in  alkali  sulphate  solutions  are  also 
discussed. 

At  atmospheric  temperature,  and  when  less  than  2  8%  of  potassium 
sulphate   is   in   solution,   no    double   salt   is    produced   with    calcium 
sulphate,  but  with  more  potassium  sulphate,  syngenite, 
K2S04,CaS04,H20, 
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is  formed.  This  begins  to  be  replaced  at  temperatures  above  31-8°  by 
the  compound  KgSO^.SCaSO^.HgO  (van'tHoff  and  others,  Abstr.,  1904, 
ii,  561  ;  1905,  ii,  319).  With  ammonium  sulphate  the  compound 
(NH^)2SO^,CaS04,H20  is  alone  stable  at  the  lower  temperatures  ; 
at  17°  this  begins  to  be  transformed  into  (NH4)2S04,5CaS()^,  H.^C).  and 
the  latter  gives  place  completely  to  (N'H4)2S04,2CaSC\  at  110°.  The 
first  begins  to  be  transformed  into  the  third  directly  at  76°.  With 
sodium  sulphate,  sodium-syngenite,  Na2S04,2CaS04,H20,  begins  to 
form  at  30°,  and  its  range  of  existence  is  largely  coincident  with 
that  of  glauberite,  NagSO^.CaSO^,  and  there  is  no  definite  point  at 
which  one  passes  into  the  other,  the  former  being  always  in  a 
metastable  condition  and  liable  to  change  into  glauberite  (van't  HofE, 
Abstr.,  1900,  ii,  284). 

Strontium  sulphate  and  lead  sulphate  form  no  double  sulphates  with 
sodium  sulphate,  and  barium  sulphate  does  not  combine  with  sodium, 
potassium,  or  ammonium  sulphate  in  the  conditions  observed  in  these 
experiments.  The  heats  of  formation  of  the  double  salts  referred  to 
are  tabulated  in  the  original,  which  also  contains  graphs  illustrating 
the  ranges  of  existence  of  the  various  compounds,  drawn  from  data 
given  in  this  and  the  previous  papers  (Abstr.,  1909,  ii,  667,  733). 

The  solubility  of  mercurous  sulphate  in  water  at  165°  is  0*055%, 
and  at  100°  0*092%,  the  quantities  of  free  sulphuric  acid  formed 
at  these  two  temperatures  being  0"008%  and  0*07 1%  respectively 
(compare  Drucker,  Abstr.,  1902,  ii,  74).  The  residue  obtained  by 
repeatedly  washing  mercurous  sulphate  with  water  has  the  composi- 
tion assigned  to  it  by  Gouy  (Abstr.,  1900,  ii,  481),  but  as  some 
metallic  mercury  is  formed,  the  reaction  must  be  more  complex 
than  is  sometimes  assumed.  No  double  salt  with  potassium  sulphate 
is  formed. 

From  the  data  given  previously  (Abstr.,  1910,  ii,  718;  this  vol., 
ii,  42)  it  appears  that  thoria  cannot  be  completely  separated  from 
ceria  by  treatment  of  the  two  sulphates  with  excess  of  potassium 
sulphate  solution,  since  a  too  concentrated  solution  of  the  latter  would 
precipitate  both  salts  completely.  Sodium  sulphate  solution  would 
give  a  better,  but  still  incomplete,  separation.  A  1%  sodium  sulphate 
dilution  dissolves  3  to  4  grams  of  thorium  sulphate,  but  only  0*02  gram 
lanthanum  sulphate  or  0*007  gram  of  cerium  sulphate.  Ammonium 
sulphate  solution  cannot  be  applied  usefully  to  effect  this  separation. 

T.  A.  H. 

Potassium  Barium  Orthothioantimonate.  Emanuel  Glatzel 
{Zeitsch.  anorg.  CJiem.,  1911,  72,  100 — 105). — Antimony  penta- 
sulphide  and  barium  hydrogen  sulphide  yield  barium  orthothio- 
antimonate. Solid  potassium  chloride  is  added  to  the  solution  in  about 
four  times  the  quantity  required  by  the  equation  2KC1 +  Ba3Sb2Sg  = 
2KBaSbS4  +  BaClg.  In  order  to  prevent  oxidation  during  evaporation, 
a  solution  of  potassium  hydrogen  sulphide  ia  added.  The  double  salt 
separates  slowly,  and  may  be  recrystallised  from  water  containing 
potassium  hydrogenjsulpliide. 

Potassiuni  barium  orthothioaniiinonate,  i' 

KBaSbS^jeHgO  (KaSbS^jBagSbgSg.lSHgO),  t 
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forms  colourless  crystals  which  darken  in  air.     When  heated  it  melts, 
losing  water,  and  solidifies  on  cooling  to  a  crystalline  mass. 

C.  H.  D. 

Preparation  of  Borax.     II.     Mario  G.  Levi  and  0.  Garavini 

[Gazzetta,  1911,  41,  i,  756—781.    Compare  Abstr.,  1910,  ii,  501).— In 

tlie  present  paper  the  investigation  of  the  reaction  between  boric  acid 

•id  sodium  chloride  is  continued,   and    the  reactions  between  boric 

1  hydride  and  sodium  chloride  and  between   boric  acid  and  sodium 

ilphate  are  also  dealt  with. 

From  new  experiments  in  which  the  temperature  was  raised  only 
10^  at  a  time,  it  is  shown  that,  although  the  reaction  between 
^odium  chloride  and  boric  acid  has  a  greater  velocity  at  140°  than  at 
l.iwer  temperatures,  yet  it  has  begun  at  120°,  or  perhaps  even  lower, 
^o  that  it  would  seem  that  metaboric  acid  also  is  able  to  displace 
hydrochloric  acid  from  sodium  chloride.  At  170°  the  reaction  does 
not  proceed  so  far  in  the  presence  of  borax  as  it  does  when  borax  is 
absent,  and  the  authors  consider  that  this  favours  their  hypothesis 
tliat  a  state  of  equilibrium  is  reached  in  the  mixture.  The  equilibrium 
which  is  reached  at  150°  is  not  altered  below  500° ;  between  500°  and 
600°  a  considerable  evolution  of  free  chlorine  begins.  Above  600°  the 
limit  of  the  reaction  increases  regularly,  until  at  1200°  75%  of  the 

Hum  chloride  is  decomposed,  or,  if  the  heating  at  that  temperature 

'  prolonged,  complete  decomposition  may  occur.  At  the  same  time 
a  loss  of  boric  acid  takes  place  which  may  reach  10%.  The  evolution 
of  chlorine  is  less  when  the  reaction  is  conducted  in  an  atmosphere  of 
nitrogen,  but  it  is  not  abolished.  Three  possible  causes  of  the  evolu- 
tion of  chlorine  are  suggested  ;  (1)  oxidation  of  the  hydrogen  chloride 
(favoured  by  catalytic  action  of  the  solids  present,  as  in  Deacon's 
{)iocess) ;  (2)  the  presence  of  boric  anhydride;  (3)  dissociation  of  the 
hydrogen  chloride  itself,  which  is  found  to  begin  at  800°  under  these 
experimental  conditions. 

The  action  of  boric  anhydride  on  sodium  chloride  is  accompanied 
with  a  considerable  evolution  of  chlorine,  which  increases  with  the 
temperature.  The  reaction  seems  to  begin  at  500°  (5%  of  sodium 
chloride  decomposed  after  four  hours).  In  this  case  also  the  decom- 
position of  sodium  chloride  is  less  in  an  atmosphere  of  nitrogen.  It 
is  suggested  that  the  reaction  in  the  presence  of  air  may  follow  the 
equation  :  2B2O3  -t-  2NaCl  4-0  =  Na^B^O^  +  CI2. 

The  velocity  of  reaction  between  boric  acid  and  sodium  sulphate  is 
much  less  than  in  the  case  of  sodium  chloride;  after  four  hours  at 
1200°  only  59%  of  the  sulphate  is  decomposed.  The  reaction  begins 
at  500°  that  is,  above  the  probable  temperature  at  which  pyroboric 
acid  is  converted  into  the  anhydride.  In  agreement  with  this,  it  is 
found  that  the  reaction  proceeds  at  about  the  same  rate  when  boric 
anhydride  is  taken  instead  of  boric  acid.  The  sulphuric  acid  is  almost 
entirely  decomposed  at  the  temperature  of  the  experiments,  yielding 
sulphur  dioxide.  R,  V.  S. 

Melting  Temperatures  of  Sodium  and  Lithium  Meta- 
silicates.  F.  M.  Jaeger  {J.  Washiiigton  Acad.  Sci,  1911,  1, 
49 — 52). — Pure  lithium  metasilicate,  prepared  by  repeatedly  fusing 
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and  grinding  a  mixture  of  lithium  carbonate  and  quartz  in  the  proper 
proportions,  crystallises  rapidly  as  glistening  needles  with  D^''  2*5203. 
Its  melting  point,  determined  with  the  standard  thermoelement  of 
Day  and  Sosman  (this  vol.,  ii,  496),  is  sharply  defined  at  1201 '8°, 
thus  affording  a  suitable  point  (between  copper,  1200°,  and  diopside, 
1391°)  for  calibration  purposes.  Owing  to  under-cooling  (to  the 
extent  of  100°)  the  solidification  temperature  is  variable.  i 

The  solidification  temperature  of  sodium  metasilicate  has  been  given 
by  previous  observers  at  various  points  ranging  between  1007°  and 
1056°.  A  nearly  pure  sample  was  found  to  melt  at  1088°,  but 
the  temperature  of  solidification  was  disturbed  by  under-cooling. 

L.  J.  S. 

Lithium  Silicates.  II.  R.  Rieke  and  K.  Endell  {Sprechsaal, 
1911,  44,  97 — 99). — A  continuation  of  previous  work  (this  vol., 
ii,  490)  on  the  physical  and  chemical  properties  of  fused  alkali 
silicates  containing  varying  proportions  of  silica.  The  results  are 
tabulated  and  exhibited  in  curves,  whilst  microphotographs  illustrate 
the  structure  of  the  cooled  substances.  F.  M.  G.  M. 
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The  Binary  Systems  of  Magnesium  and  Calcium  Chlorides 
with  the  Chlorides  of  Potassium,  Sodium,  Silver,  Lead, 
Copper,  Zinc,  Tin,  and  Cadmium.  Otto  Menge  {Zeitsch.  anorg. 
Chem.,  1911,  72,  162 — 218). — In  the  thermal  analysis  of  mixtures  of 
chlorides,  it  is  necessary  to  use  equal  volumes  of  each  mixture,  as  on 
account  of  the  low  thermal  conductivity  an  alteration  of  volume  does 
not  cause  a  proportional  change  in  the  arrest  time.  A  volume  of 
2'5  c.c.  is  used,  enclosed  in  a  tube  of  Jena  glass.  Mixtures  containing 
magnesium  chloride  undergo  partial  decomposition,  so  that  the 
solidified  mass  must  be  dissolved  in  water  and  the  separated 
magnesium  oxide  estimated. 

Magnesium  and  calcium  chlorides  form  a  eutectiferous  series,  witl^ 
the    eutectic   point   at    621°  and  42'8%  CaClg.     Solid    solutions   a 
probably  formed  at  the  calcium  end  of  the  series.     The  freezing-poi 
curve  of  mixtures  of  magnesium  and   potassium  chlorides   has  twiji 
maxima    at    485°    and    437°,    corresponding    with    the    compounc|| 
KCljMgClg  and  2K01,MgCl2.     This  is  confirmed  microscopically.     T 
curve  for  mixtures  of  magnesium  and  sodium  chlorides  has  a  eutect 
point  at  55%  NaCl  and  430°,  and  two  breaks,  indicating  a  compount 
NaCljMgClg,    and   another   of    uncertain    composition.      Magnesiu; 
chloride  forms  simple  eutectiferous  series  with  silver,  lead,  cuproui 
zinc,  and  stannous  chlorides,  the  eutectic  points,  especially  in  the  laS' 
two  cases,  being  very  close  to  the  end  of  the  diagram  correspondin, 
with  the   added  chloride.     Magnesium   and   cadmium   chlorides  aji 
isomorphous,  and  give  a  continuous  freezing-point  curve. 

Calcium  and  potassium  chlorides  give  a  freezing-point  curve  with  .i' 
single  conspicuous  maximum,  corresponding  with  the  compounc 
KCl,CaCl2,  m.  p.  754°.  The  calcium-sodium  chloride  curve  has  £ 
break  at  600°,  corresponding  with  the  compound  4NaCl,CaCl2.  Th( 
mixtures  of  calcium  chloride  with  silver,  lead,  cuprous,  zinc,  an( 
stannous  chlorides  closelv  resemble  in  their  behaviour  the  mixture;* 


w 
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H'ifch  magnesium  chloride.  Calcium  and  cadmium  chlorides  form  a 
I  ontinuous  series  of  solid  solutions,  the  freezing-point  curve  showing 
Vu  minimum,  although  the  two  salts  are  not  isomorphous. 

A  comparison  of  the  binary  mixtures  of  the  metals  with  those 
[>f  the  corresponding  chlorides  shows  that  when  two  metals  of  the 
irvoup  examined  form  intermetallic  compounds,  their  chlorides  do  not 
I  ombine,  whilst  metals  which  do  not  combine  yield  chlorides  which 
iorm  double  salts.  C,  H.  D. 

The  System  Water-Calcium   Chloride-Calcium   Hydroxide 

at   25°.      Frans   A.    H.    Schreinemakers    and    Th,    Figee    {Chem. 

Veekblad,  1911,  8,  683 — 688). — In  this  application  of  Schreinemakers' 

jgraphic   method,  two  new  oxychlorides  of   calcium,  CaO,CaCl2,2H20 

land  4CaO,CaC]2,14H20,  have  been  isolated.  A.  J.  W. 

Solubility  of  Zinc  Oxide  in  Fused  Lead  Silicate  and 
Borate.  A.  D.  Hoidc^o'pt  {Trans.  Eng.  Ceramic  Soc,  1909 — 1910, 
9,  37 — 40). — An  account  of  experiments  in  which  varying  quantities 
of  zinc  oxide  were  fused  with  lead  silicate  (litharge  78*8  parts,  flint 
'l\-2  parts)  at  850°  and  1000°,  and  the  amount  of  zinc  present  in  the 
i  usions  subsequently  estimated  ;  the  lead  silicate  was  also  replaced 
l^y  lead  borate.  The  results  indicated  that  at  the  lower  temperature 
7 — -10  parts  of  zinc  oxide  dissolved  in  100  parts  of  lead  silicate,  and 
50 — 60  parts  of  zinc  oxide  in  100  parts  of  lead  borate,  whilst  at 
1000°  the  solubilities  were  13 — 14  and  60 — 70  respectively. 

F.  M.  a  M. 

Potassium  Ammonoplumbite.  .  Edward  C.  Franklin  (J. 
Physical  Chem.,  1911,  15,  509—520.  Compare  Abstr.,  1905,  ii, 
581). — Lead  imide  (PbNH),  prepared  by  the  action  of  potassamide  on 
lead  iodide  in  liquid  ammonia,  is  soluble  in  excess  of  potassamide, 
1^'rom  the  solution,  potassium  ammonoplumbite  with  ammonia  of 
crystallisation  was  obtained.  The  substance,  recrystallised  from 
liquid  ammonia  in  absence  of  air,  forms  large,  colourless  crystals,  with 
the  composition  PbNK,2^NH3.  On  drying  at  20°,  efflorescence  takes 
place,  and  the  composition  becomes  PbNK,2NH3.  At  100°  the 
ammonia  is  further  reduced,  and  a  chocolate-brown  substance  of 
formula  PbNK,NH3  remains.  Above  100°  no  further  loss  of 
Hiiimonia  occurs,  but  at  140 — 145°  the  salt  explodes. 

The  formula  of  the  brown  substance  may  be  written  NHg'Pb'NHK 
or  PbNH-KNH2  or  HPb(:NH)-NHK.  It  is  reconverted  into  the 
colourless  variety  on  addition  of  ammonia.  Potassium  ammono- 
l>lumbite  is  discoloured  by  traces  of  air,  and  when  exposed  to  the 
atmosphere  or  to  water  or  dilute  acids,  explodes  with  violence. 
It  is  considered  to  be  the  ammonia  analogue  of  potassium  plumbite, 
although  it  has  not  been  obtained  free  from  the  last  molecule  of 
ammonia  of  crystallisation.  E.  J.  C. 

Lead  Silicates.  Paul  Weiller  {Chem.  Zeit.,  1911,  35, 
1063—1065.  Compare  Hilpert  and  Nacken,  Abstr.,  1910,  ii,  955).— 
The  thermal  analysis  of  mixtures  of  lead  oxide  and  silica  shows  that 
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the  metasilicate,  PbSiOg,  is  stable,  but  an  orthosilicate  is  not  found. 
All  mixtures  containing  more  than  8%  of  silica  yield  a  mass  on 
cooling  which  is  partly  glassy  and  partly  crystalline,  whilst  those 
containing  from  12  to  32*5%  SiOg  form  homogeneous  glasses  if 
rapidly  cooled.  Mixtures  still  richer  in  silica  again  show  a  tendency 
to  crystallise,  the  glass  being  devitrified  in  parts. 

The  density  curve  shows  a  change  of  direction  at  the  composition 
of  the  metasilicate,  this  compound  being  formed  with  expansion,  and 
the  further  inclination  of  the  curve  points  to  the  existence  of  a  more 
acid  silicate.  Ttie  refractive  index  curve  of  the  glassy  mixtures 
shows  a  change  of  direction  at  the  composition  of  the  metasilicate. 

The  temperature  at  which  reduction  by  hydrogen  takes  place 
is  determined  by  observing  the  change  of  colour  through  a  window  in 
a  vertical  electric  resistance  furnace.  This  temperature  remains 
constant  at  240°  in  mixtures  containing  free  lead  oxide,  but  rises 
to  285°  at  the  composition  of  the  metasilicate,  and  again  remains 
constant.  C.  H.  D. 

Orystallographio  Observations  on  Cerium  Sulphate  Tetra- 
hydrate.  Aristide  Rosati  {Atti  R.  Accad.  Lincei,  1911,  [v],  20,  ii, 
149 — 150). — Already  quoted  in  a  paper  by  Cingolani  (Abstr.,  1908,  ii, 
385).  R.  y.  S. 

Preparation  of  a  Compound  Containing  Aluminium,  Boric  I 
Acid,  and  Active  Oxygen.  Chemische  Fabrik  CoswiG-ANHALf 
(D.R.-P.  235050). — Compounds  of  aluminium  and  boric  acid  have 
previously  been  prepared.  The  compound,  AlgNagBgOgiSHgO,  contain- 
ing 7 — 9%  of  active  oxygen,  was  obtained  by  slowly  treating  a  cooled  I 
solution  of  sodium  aluminate  (6"6  parts)  with  boric  acid  (5  parts)  andl 
30  parts  of  a  10%  solution  of  hydrogen  peroxide;  it  forms  a  colourless] 
powder,  sparingly  soluble  in  water,  and  gradually  hydrolysed  thereby, I 
whilst  it  combines  the  disinfectant  properties  of  both  boric  acid  and! 
hydrogen  peroxide.  P.  M.  G.  M. 

Thermal  Analysis  of  Binary  Mixtures  of  the  Chlorides  oi 
Bivalent  Metals.  Carlo  Sandonnini  and  G.  Scarpa  {Atti  R.  Accadl 
Lincei,  1911,  [v],  20,  ii,  61—68.  Compare  this  vol.,  ii,  800;  Rul 
and  Plato,  Abstr.,  1903,  ii,  588). — The  paper  deals  with  the  thermal 
analysis  of  the  systems  SnClg-PbClg,  MnCl^-OdClg,  SnClg-CdOlgJ 
MnClg-SnClg,  and  MnClg-PbClg. 

The  melting  point  of  cadmium  chloride  is  568°  (Ruff  and   Plat 
gave  598°)  ;   that  of  lead  chloride  is  495°,  and  that  of   manganese 
dichloride  is  650°.     Anhydrous  manganese  dichloride  was  prepared  bj 
heating  the  hydrated  chloride  in  a  current  of  dry  hydrogen  chloride 
when    heated   in  air  it  evolves   chlorine,   but  in  nitrogen  it  meltsj 
unchanged. 

Stannous  chloride  and  lead  chloride  give  mixed  crystals  in  al| 
proportions,  as  also  do  cadmium  chloride  and  manganous  chloride. 

The  other  pairs  give  simple  eutectics ;  that  of  the  systenfl 
SnCla-CdCla  lies  at  233°  (90  mols.  %  of  stannous  chloride) ;  that  of 
the   system   SnClg-MnClg  is  situated  also  at   233°  (95    mols.  %  o| 
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stannous  chloride) ;  that  of  the  system  PbClg-MnClg  lies  at  408°  (70 
mols.  %  of  lead  chloride).  R.  V.  S. 

Further  Ferro-magnetic  Compounds  of  Manganese.  Edgar 
Wedekind  and  Theo.  Yeit  [with  K.  Fetzer]  {Ber.,  1911,  44, 
2663 — 2670,  Compare  Abstr.,  1909,  ii,  541) — Manganese  hismuthide, 
MnBi,  was  obtained  by  the  interaction  of  manganese  thermite  and 
bismuth.     It    forms    octahedral    and    eight-sided    columnar    crystals, 

hich  are  strongly  magnetic ;  it  is  very  sensitive  towards  acids,  with 

,9   exception   of  concentrated   hydrochloric   acid,  which  reacts  very 

>wly  and  may  be  used  for  purification.  The  same  compound  was 
.1^0  obtained,  but  with  difficulty,  by  the  direct  fusion  of  the 
components  in  an  atmosphere  of  hydrogen. 

Manganese  aeknide,  MnSe,  was  formed  by  heating  manganese  and 

lenium  in  an  evacuated  bomb-tube.  It  is  crystalline  in  structure, 
weakly  magnetic,  and  readily  decomposed  by  water  and  mineral  acids, 
liydrogen  selenide  being  evolved.  The  telluride,  MnTe,  was  prepared 
ill  a  similar  way,  and  has  similar  properties  ;  it  is  crystalline,  and  has 
a  silvery  lustre. 

Manganese  silicide,  MugSi,  was  obtained  from  manganese  thermite 
and  silicon  as  a  crystalline,  greyish-black  powder,  which  is  relatively 
stable  towards  acids,  and  has  hardly  any  magnetic  properties.  The 
sulphide,  MnS,  was  also  prepared  by  the  alumino-thermic  method  ;  it  is 
weakly  magnetic,  the  magnetic  properties  becoming  more  pronounced 
on  heating.  The  mineral  alabandin  behaves  similarly.  It  has 
Di'  3-9. 

Ma7iganese  arsenide,  was  obtained  by  heating  manganese  and 
arsenic  together.  The  resulting  regulus  was  freed  from  manganese 
with  dilute  hydrochloric  acid,  and  from  excess  of  arsenic  by  heating 
in  chlorine  or  bromine.  A  black,  crystalline  powder  was  left,  which, 
on  analysis,  gave  figures  approximating  to  those  calculated  for  MnAs. 
It  was  not  pure,  however,  and  on  further  heating  in  an  electric  oven, 
arsenic  was  lost  and  the  compound  MugAs  formed  (compare  Hilpert 
-md  Dieckmann,  following  abstract).  It  is  distinctly  magnetic,  in 
conti'adistinction  to  the  arsenide  first  formed. 

INIanganese  carbide  cannot  be  prepared  by  the  alumino-thermic 
method.  The  compound,  MugC,  obtained  in  the  electric  furnace  is 
magnetic. 

The  compounds  of  manganese  with  tervalent  elements  are  the  most 
strongly  magnetic.  T.  S.  P. 

Arsenides.  I.  Iron  and  Manganese  Arsenides.  Siegfried 
Hilpert  and  Theodor  Dieckmann  (Ber.,  1911,  44,  2378—2385).— 
The  authors  find  that  the  bf st  method  for  preparing  pure  arsenides  of 
the  metals  is  to  beat  them  at  a  high  temperature  with  the  vapour  of 
arsenic  under  pressure.  The  finely-powdered  metal  and  the  arsenic 
are  sealed  up  in  an  evacuated  bomb-tube  of  Jena  glass,  and  heated  for 
several  hours  at  700 — 750°,  a  temperature  much  higher  than  the 
boiling  point  of  arsenic.  After  cooling,  the  almost  chemically  pure 
arsenide  can  be  mechanically  separated  from  the  arsenic  which  has 
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condensed  on  the  walls  of  the  tube,  and  is  then  readily  purified  by 
further  treatment. 

Iron  arsenide,  EeAsg,  after  purification  by  treatment  with  dilute 
hydrochloric  acid,  was  obtained  as  a  silver-grey  powder,  which  is 
probably  microcrystalline.  It  is  stable  towards  dilute  and  con- 
centrated hydrochloric  acid.  The  melting  point,  as  determined  by 
heating  in  a  sealed  quartz  tube,  lies  between  980°  and  1040° ;  D  =  7*38. 
When  heated  at  680°  in  a  current  of  hydrogen,  the  arsenide  FeAs  is 
obtained  as  a  silver-white,  crystalline  powder.  It  is  similar  in  its 
chemical  properties  to  the  diarsenide,  and  has  m.  p.  1020°  and  D  =  7 '83. 
Both  these  arsenides  are  completely  non-magnetic. 

Manganese  arsenide,  MnAs,  could  only  be  obtained  in  the  pure 
condition  when  manganese  prepared  from  the  amalgam  was  used. 
Alumino-thermic  manganese  did  not  give  satisfactory  results  (compare 
Wedekind,  Abstr.,  1907,  ii,  353).  It  is  a  grejish-black  powder, 
showing,  apparently,  no  crystalline  structure,  D  =  6-2  ;  in  its  chemical 
properties  it  is  similar  to  the  iron  arsenides.  When  heated  in  a 
curi-ent  of  hydrogen,  arsenic  is  gradually  volatilised,  but  no  other 
compound  is  formed.  It  is  strongly  magnetic,  but  loses  its  magnetic 
properties  when  heated  at  40 — 50°,  the  effect  being  a  reversible 
one. 

No  evidence  has  been  found  for  the  existence  of  a  compound  MngAs 
(compare  Wedekind,  loc.  cit.). 

Phosphides  may  be  prepared  in  a  similar  manner  to  the  arsenides, 
and  are  to  be  reported  on  later.  T.  S.  P. 

The  Internal  Structure  of  Martensite  and  Pearlite.  M. 
Oknoff  {Metallurgiey  1911,  8,  539 — 541), — The  method  of  examining 
serial  sections  of  steel  (this  vol.,  ii,  495)  has  been  further  applied, 
the  thickness  of  the  layer  removed  at  each  grinding  being  only 
0"001  mm.  The  arrangement  of  ferrite  and  martensite  in  a  steel 
containing  0-7%  C,  quenched  from  750°,  closely  resembles  that  of 
ferrite  and  pearlite.  Martensite,  examined  in  a  steel  containing 
0-5%  C,  quenched  from  1000°,  proves  to  be  composed  of  plane  lamellse, 
0-003— 0-007  mm.  broad,  and  only  0001  mm.  thick.  Pearlite, 
examined  in  annealed  steel,  proves  to  be  composed  of  curved,  parallel 
lamellse,  about  0-001  mm.  thick  and  of  ten  or  twelve  times  that 
breadth.  C.  H.  D. 

Formation  of  Iron  Carbonyl.  A.  Stoffel  (Chem.  Weekblad, 
1911,  8,  722 — 734). — An  investigation  of  the  conditions  governing 
the  formation  of  iron  pentacarbonyl.  Up  to  60°,  the  influence  of 
temperature  on  the  reaction  is  slight,  but  just  below  80°,  adsorption  of 
the  reaction  product  by  the  iron  at  first  retards  the  formation  of  the 
carbonyl,  and  finally  inhibits  it.  Above  80°  dissociation  stops  the 
action,  so  that  large  quantities  in  the  state  of  vapour  cannot  be 
formed. 

The  presence  of  ammonia  accelerates  the  combination  of  carbon 
monoxide  and  iron  :  that  of  hydrogen  sulphide  exerts  no  influence. 

A.  J.  W. 
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Peroxides.  Carl  Tubandt  and  W.  Riedel  (5er.,  1911,  44, 
2565 — 2570). — When  a  fine  aqueous  suspension  of  nickel  peroxide  is 
treated  with  dilute  sulphuric  acid,  a  solution  is  obtained  which 
liberates  iodine  from  potassium  iodide,  and  decolorises  permanganate  to 
some  extent.  These  reactions  are  not  due  to  the  formation  of  hydrogen 
peroxide  (compare  Tanatar,  Abstr.,  1909,  ii,  484),  which  is  not  present 
even  in  traces,  since  its  presence  cannot  be  detected  either  with 
titanium  dioxide  or  with  chromic  acid  and  ether.  The  authors  are  of 
the  opinion  that  the  liberation  of  iodine  is  due  to  the  formation  of 
persulphuric  acid,  or  of  Caro's  acid,  even  in  the  dilute  sulphuric 
acid  used.  The  decoloration  of  the  permanganate  is  only  apparent, 
the  colour  being  masked  by  the  green  colour  of  the  nickel  solution,  as 
may  be  shown  by  experiments  with  nickel  sulphate. 

The  formation  of  hydrogen  peroxide  when  nickel  peroxide  acts  on 
a  solution  of  hydrocyanic  acid  in  the  presence  of  potassium  cyanide 
is  verified  (compare  Tanatar,  loc.  cit.).  It  is  not  formed  from  the 
nickel  peroxide,  however,  but  by  the  auto-oxidising  action  of  the 
complex  nickel  cyanides  formed.  This  is  supported  by  the  fact  that 
nickel  hydroxide,  or  any  nickel  salt,  may  be  used  in  place  of  the 
peroxide. 

There  is  thus  no  reason  for  placing  nickel  peroxide  in  a  special  class 
among  the  peroxides,  and,  moreover,  the  above  results  offer  no  support 
for  Tanatar's  views  on  the  constitution  of  the  peroxides.  The  work 
of  Peliini  and  Meneghini  (Abstr.,  1909,  ii,  506,  486)  is  not  affected  by 
the  above.  T.  S.  P. 


Nickel  Peroxide  and  its  Behaviour  in  Salt  Formation. 
Carl  Tubandt  and  W.  Riedel  [Zeitsch.  anorg.  Chem.,  1911,  72, 
•219 — 232.  Compare  preceding  abstract). — The  oxidation  of  nickel 
salts  with  various  oxidising  agents  yields  only  precipitates  of  nickel 
peroxide.  The  product  of  the  action  of  cold  acetic  acid  on  nickel 
peroxide  is  not,  as  supposed  by  Benedict  (Abftr.,  1906,  i,  333),  an 
acetate  of  tervalent  nickel,  but  a  colloidal  solution  of  the  peroxide,  as 
is  shown  by  ultra  microscopic  investigation.  Phosphoric  acid  forms 
very  stable  colloidal  solutions  of  this  kind.  Concentrated  phosphoric 
acid,  on  the  other  hand,  forms  a  green  solution,  which  contains  the 
phosphorus  analogue  of  Caro's  acid  (Schmidlin  and  Massini,  Abstr., 
1910,  ii,  498).  Benedict's  nickelic  sulphate  is  a  nickelous  solution 
containing  Caro's  acid,  and  the  red  colour  observed  by  him  in  portions 
of  the  filtrate  is  due  to  the  presence  of  manganese,  which  is  oxidised 
to  permanganic  acid  by  the  nickel  peroxide. 

Strongly  cooled  alcoholic  solutions  of  acids  yield  with  nickel 
peroxide  dark  red  solutions,  which  prove,  however,  to  be  colloidal. 
In  the  electrolysis  of  nickel  cyanide  solutions  between  platinum 
electrodes,  dark  red  solutions  are  obtained,  which  have  reducing 
properties,  and  contain  the  suboxide,  NigO.  The  electrolysis  of  alkali 
carbonate  solutions  containing  nickel  between  nickel  plates,  using  a 
diaphragm,  yields  a  dark  solution  which  contains  only  the  colloidal 
peroxide.  AH  attempts  to  obtain  nickelic  salts  have,  therefore,  been 
unsuccessful.  C.  H.  D. 
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Uranium  Hexafluoride.  Otto  Ruff  and  Alfred  Heinzelmann 
{Zeitsch.  anorg.  Chem.,  1911,  72,  63 — 84). — Uranium  hexahalides 
have  not  been  prepared  previously.  The  hexafluoride  has  now  been 
prepared  in  three  ways.  Fluorine  reacts  with  uranium  pentachloride 
at  -40°  according  to  the  equation  :  2UCl5  +  5F2  =  UF4  +  UFg  +  5Cl2. 
The  two  fluorides  are  separated  by  distillation.  The  course  of  the 
reaction  suggests  that  uranium  pentachloride  is  really  a  double  com- 
pound, TJCl4,UClg.  The  pentachloride  also  reacts  with  dry  hydrogen 
fluoride,  forming  a  compound  UFg.ojHF,  which  breaks  up  on  distillation 
into  UF4  and  UFg.  The  diflficulty  of  separation  of  the  volatile 
hexafluoride  from  hydrogen  fluoride  makes  this  method  a  less  useful 
one.  Uranium  carbide,  UCg,  prepared  at  2450°  from  uranium  dioxide 
and  carbon,  yields  only  the  tetrafluoride  with  pure  fluorine,  but  in 
presence  of  chlorine  at  -  70°  it  yields  the  hexafluoride. 

Uranium  hexafluoride,  UFg,  has  the  vapour  density  11*7  (calc.  12*16) 
at  448°  in  a  platinum  vessel.  The  vapour  pressure  determined  by 
Smith  and  Menzies'  method  (Abstr.,  1910,  ii,  1037)  has  also  been 
determined  at  various  temperatures,  using  0*1  gram  substance  for  each 
determination.  The  boiling  point  is  56*2°,  and  the  calculated  mean 
latent  heat  of  evaporation  between  42°  and  57°  is  29  4  cal.  per  gram, 
or  10,360  cal.  per  gram-molecule.  The  compound  forms  glistening, 
colourless  or  pale  yellow,  monoclinic  crystals,  m.  p.  69*2°  (corr.),  at 
which  temperature  it  has  a  vapour  pressure  of  two  atmospheres.  It 
has  D^-^  4-68 

Uranium  hexafluoride  is  highly  reactive,  attacking  glass  if  traces  of 
water  are  present,  and  reacting  vigorously  with  water,  alcohol,  ether 
or  benzene,  depositing  carbon  in  the  last  case.  It  reacts  more  slowly 
with  carbon  disulphide,  parafiin,  chloroform,  and  nitrobenzene.  The 
best  solvent  is  tetrachloroethane.  It  also  reacts  with  nitric  oxide, 
ammonia,  and  arsenic  trichloride.  It  is  reduced  by  most  non-metals 
and  metals,  except  gold  and  platinum.  Sulphur  forms  USg  and  UF^, 
together  with  a  gas  condensing  at  -  40°  and  freezing  at  -  135°,  which 
appears  to  be  a  new  sulphur  fluoride.  C.  H.  D. 


Vanadium  Bromides.  Otto  Ruff  and  Herbert  Lickfett  [Ber., 
1911,  44,  2534— 2538).— The  methods  of  preparation  of  the  following 
compounds  are  based  on  those  worked  out  for  the  vanadium  chlorides 
(this  vol.,  ii,  291). 

If  bromine  vapour  or,  better  still,  a  mixture  of  bromine  and 
sulphur  bromide  vapour  is  passed  over  a  mixture  of  vanadium 
pentoxide  and  sulphur  at  a  red  heat,  the  distillate  does  not  consist  of 
vanadyl  tribromide,  VOBrg  (compare  the  corresponding  chlorine  com- 
pounds, loc.  cit.),  but  of  a  product  which,  on  being  heated  in  a 
vacuum  at  240°,  leaves  a  residue  of  pure  vanadyl  dibromide,  VOBrg, 
sulphur  bromide  and  bromine  distilling  away.  If  the  temperature  of 
the  residue  is  raised  to  360°,  the  vanadyl  dibromide  partly  sublimes 
and  partly  decomposes  with  evolution  of  bromine,  leaving  a  violet 
residue  consisting  of  the  hitherto  unknown  vanadyl  bromide,  VOBr. 
If  this  compound  is  further  heated  in  a  vacuum  to  480°,  vanadium 
tribromide   distils   away,   leaving   a   residue   of    vanadium   trioxide, 
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Vanadium  tribromide  is  readily  obtained  by  the  action  of  bromine 
vapours  on  vanadium  carbide,  V^Cg,  at  a  dark  red  heat. 

Full  details  of  the  methods  of  preparation  of  the  above  compounds 
are  given. 

Vanadyl  bromide,  VOBr,  crystallises  in  violet  octahedra,  and  has 
U^s  40002.  It  is  only  very  slightly  soluble  in  vrater,  acetic 
anhydride,  ethyl  acetate,  and  acetone.  T.  S.  P. 

Vanadium  Fluorides.  Otto  Ruff  and  Herbert  Lickfett 
{Ber,,  191 1,  44,  2539 — 2549). — By  the  action  of  fluorine  on  vanadium 
or  on  the  vanadium  chlorides,  mixtures  of  vanadium  fluorides  were 
obtained  which  could  not  be  separated  readily.  Satisfactory  methods 
for  the  preparation  of  the  various  fluorides  by  the  action  of  anhydrous 
hydrogen  fluoride  on  the  anhydrous  chlorides  and  bromides  have, 
however,  been  worked  out. 

When  anhydrous  hydrogen  fluoride  is  passed  over  heated  vanadium 
trichloride,  a  brown  intermediate  product  is  formed  at  120 — 130°. 
At  340°  the  brown  powder  change  to  a  green  one,  which  still  contains 
chlorine  unless  the  passage  of  hydrogen  fluoride  is  continued  for  six  to 
eight  hours  and  the  temperature  raised  to  a  dark  red  heat.  VanadiuTU 
trijluoride,  VF,,  is  then  left  as  a  greenish-yellow  powder,  which  is 
almost  insoluble  in  water  and  the  usual  organic  solvents.  The 
melting  point  lies  above  800°,  and  it  sublimes  at  a  bright  red  heat ; 
D19  3-3628. 

Vanadium  tetrajluoride,  VF^,  is  produced  by  the  action  of  anhydrous 
hydrogen  fluoride  on  vanadium  tetrachloride,  the  reaction  being 
started  at  -  28°  and  the  temperature  allowed  to  rise  to  0°  in  the 
course  of  two  hours.  It  is  a  brownish-yellow,  loose  powder,  which  is 
very  hygroscopic,  deliquescing  in  the  air  to  a  blue  liquid  ;  readily 
soluble  in  water  (blue  solution)  and  acetone  (green  solution)  ;  it  has 
D23  2-9749.  Above  325°  it  decomposes  into  vanadium  pentafluoride 
and  vanadium  trifluoride. 

Vanadyl  dijluoride,  VOFg,  is  prepared  by  heating  vanadyl  dibromide 
in  a  current  of  anhydrous  hydrogen  fluoride,  first  at  150 — 200°  and 
then  at  600 — 700°  for  six  hours.  It  is  yellow  in  colour,  slightly 
soluble  in  acetone,  but  insoluble  in  other  solvents;  D^^  3-3956. 

Vanadyl  trijluoride,  VOFg,  is  prepared  from  vanadyl  trichloride 
in  a  similar  manner  to  that  described  for  the  preparation  of 
vanadium  tetrafluoride ;  it  may  also  be  obtained  by  heating  vanadium 
trifluoride  to  a  red  heat  in  a  current  of  oxygen.  It  forms  yellowish- 
white  crusts,  and  is  very  hygroscopic,  deliquescing  in  the  air  to  a 
brownish-yellow  solution.  At  132°,  when  heated  in  glass  tubes,  it 
decomposes,  red  vanadium  pentoxide  being  deposited ;  it  then  melts 
at  about  300°  and  boils  at  480°.  In  a  current  of  oxygen,  it  sublimes 
at  130°.     It  has  D^os  2  4591. 

Vanadium  pentafluoride,  VF^,  is  obtained  as  a  pure  white  sublimate 
when  the  tetrafluoride  is  heated  in  a  current  of  nitrogen,  the  temperature 
being  gradually  raised  from  300°  to  650°,  and  the  latter  temperature 
maintained  for  two  and  a-half  hours.  At  the  ordinary  temperature, 
it  possesses  an  appreciable  vapour  pressure,  and  in  moist  air  becomes 
yellow,  owing  to  the  formation  of  oxyfluorides,     It  is  readily  soluble 
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in  water,  alcohol,  chloroform,  acetone,  and  light  petroleum.  When 
heated  in  sealed  glass  tubes  it  does  not  melt,  even  above  200°,  but  it 
readily  attacks  the  walls  of  the  tube.  It  has  D^^  2*1 766,  and 
b.  p.  lll"2°/758  mm.  It  is  the  only  vanadium  compound  in  which 
five  halogen  atoms  are  bound  to  one  vanadium  atom. 

Special  methods  were  devised  for  the  estimation  of  the  vanadium 
and  fluorine  in  the  above  compounds.  T.  S.  P. 

The  Action  of  Calcium  Fluoride  on  Vanadium  Pentoxide. 
WiLHELM  Pranbtl  and  Hermann  Manz  {Ber.,  1911,  44,  2582 — 2585). 
— When  a  mixture  of  vanadium  pentoxide  and  calcium  fluoride  is 
heated  to  a  red  heat  in  an  open  platinum  crucible,  some  of  the 
vanadium  is  volatilised,  the  amount  depending  on  the  ratio 
CaFg  :  VgOg.  When  the  ratio  is  1  : 1,  the  loss  is  from  12%  tol5%,  and 
it  increases  to  30%  with  the  ratio  5:1.  If  the  crucible  is  covered 
with  a  lid,  or  with  another  crucible,  which  is  kept  cool  during  the 
heating,  the  latter  is  afterwards  found  to  be  coated  with  shining, 
needle-shaped  crystals  of  vanadium  pentoxide,  which  are  dark 
brownish-red  when  hot,  and  yellow  when  cold.  Their  formation  is 
probably  due  to  the  volatilisation  of  a  volatile  vanadium  fluoride  or 
oxyfluoride,  which  is  decomposed  by  the  oxygen  and  water  vapour  of 
the  air.  This  is  made  probable  by  the  fact  that  when  the  reaction 
mixture  is  heated  in  a  platinum  tube  in  a  current  of  nitrogen,  an 
almost  colourless,  deliquescent  sublimate  is  obtained.  Analyses  of 
the  sublimate  did  not  lead  to  any  satisfactory  conclusions ;  it  contained 
quadrivalent  vanadium.  When  the  mixture  is  heated  in  a  glass  tube, 
the  latter  is  strongly  attacked,  silicon  tetrafluoride  being  formed. 

T.  S.  P. 

Tantalum,  Tungsten,  and  Hydrogen.  Adolf  Sieveets  and 
E.  Bergner  {Ber.,  1911,  44,  2394— 2402).— Using  the  method 
previously  described  (Abstr.,  1910,  ii,  410,  851),  the  solubility  of 
hydrogen  in  tantalum  at  varying  temperatures  up  to  1330°  has  been 
measured.  Under  the  same  hydrogen  pressure  the  solubility  decreases 
with  rise  in  temperature,  and  at  a  given  temperature  (above  450°)  it 
is  proportional  to  the  square-root  of  the  pressure.  The  solubility 
curve  is  very  similar  to  that  obtained  with  palladium  and  hydrogen, 
and  quite  different  from  the  curves  of  copper,  nickel,  iron,  cobalt, 
and  platinum.  With  palladium  and  tantalum,  the  absorption  is  an 
exothermic  process,  whereas  with  the  other  metals  it  is  endo- 
thermic.  The  order  of  solubility  is  much  the  same  for  tantalum  and 
palladium. 

When  heated  in  hydrogen,  tantalum  wire  undergoes  a  structural 
alteration,  becoming  brittle  and  crystalline  (compare  Pirani,  Abstr., 
1905,  ii,  718),  which  properties  it  retains  after  the  hydrogen  has  been- 
extracted  by  heating  in  a  vacuum. 

Nitrogen  reacts  slowly  with  tantalum  at  temperatures  above  900°, 
forming  a  nitride. 

The  solubility  of  hydrogen  in  tungsten  is  very  small  at  tempera- 
tures up  to  1500°,  and  the  values  obtained  were  not  equilibrium 
values.     Nitrogen  does  not  react  with  tungsten,  even  at  1500°. 

T.  S.  P. 
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Mineralogical    Chemistry. 


The  Laws  of  Mineral  Association  from  the  Point  of  View  of 
the  Phase  Rule.  Victor  M.  Goldschmidt  (Zeitsch.  anorg.  Chem., 
1911,  71,  313 — 322). — The  phase  rule  may  be  applied  to  mineral 
ossoeiations  in  the  form :  The  maximum  number  of  solid  minerals 
that  can  co-exisfc  in  a  stable  condition  is  equal  to  the  number  of 
independent  components  contained  in  them.  The  number  can  only 
be  exceeded  at  certain  definite  temperatures  or  pressures,  at  which 
transformations  occur.  The  rule  is  applied  to  a  number  of  mineral 
associations,  including  cases  in  which  the  components  may  unite  to 
form  binary  or  ternary  compounds.  An  application  to  crystalline 
hornblendes  of  the  Christiania  region,  derived  from  clays  and  limestone 
by  contact-metamorphosis,  shows  the  usefulness  of  the  rule  in  deter- 
mining which  associations  are  possible,  the  components  in  this  case 
being  CaO,  MgO,  AlgOg,  and  SiOg,  whilst  fifteen  distinct  minerals  are 
possible,  four  of  which  may  co-exist.  C.  H.  D. 

Bismuth  Ores.  Eduard  Priwoznik  (Osterr.  Zeitsch.  Berg. 
Huttenwesen,  1910,  68,  713 — 716). — A  bismuth  ore  for  which  the 
name  emplectite  is  proposed  contains  S  19 "10%,  Bi  6 2 '09%,  and 
Cu  18-8%,  with  the  empirical  formula  CujBigS^  and  D22  6-223  ;  it 
forms  rhombic  crystals,  isomorphous  with  copper  glance,  and  is 
found  at  Freudenstadt,  in  the  Black  Forest,  in  Norway,  and  at 
Dognaczka  in  Hungary. 

Wittichenite  has  the  formula  BijCugSg,  D  6"006,  and  is  obtained 
from  Wittichen,  in  the  Black  Forest.  A  third  copper  bismuth  ore, 
2Cu2y,3Bi2S3,  was  described  by  Maderspach,  but  is  not  sufficiently 
characterised.  F.  M.  G.  M. 

Hydrothermal  Silicates.  Emil  Baur  and  F.  Becke  {Zeiisch. 
anorg.  Cliem.,  1911,  72,  119 — 161). — For  the  preparation  of  aqueous 
solutions  of  silicates  at  temperatures  approaching  a  red  heat,  steel 
cylinders  may  be  employed  without  a  platinum  lining,  as  the  steel  is 
only  slightly  attacked.  The  cylinder,  with  walls  18  mm.  thick  and  a 
capacity  of  11  c.c,  is  closed  by  means  of  a  steel  screw,  rendered  tight 
by  a  soft  copper  ring.  The  cylinder  is  only  one-third  filled  with 
liquid,  and  is  heated  vertically  in  an  electric  resistance  furnace. 
Each  charge  is  exposed  for  12  to  16  hours  to  a  constant  temperature 
of  350°  or  450°. 

The  action  of  superheated  alkaline  solutions  on  crystalline  quartz, 
alumina,  etc.,  is  very  slow,  and  it  is  necessary  to  use  amorphous 
materials.  A  clear  solution  is  not  formed,  but  the  amorphous  mass  is 
converted  into  microscopic  crystals  without  external  change  of  form. 
The  products  are  identified  microscopically.  The  following  minerals 
have  been  obtained,  starting  from  silica,  alumina,  lime,  and  potassium 
or  sodium  hydroxide :  Quartz,  opal,  orthoclase,  albite,  oligoclase, 
potassium  faujasite,  analcite,  potassium  nepheline  hydrate,  andalusite, 
pyrophyllite,  muscovite,  stilbite,  gyrolite,  and  sodium  and  potassium 
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pectolite.  The  results  are  shown  graphically  on  a  diagram  obtained 
from  the  tetrahedral  representation  of  the  quaternary  system  by 
drawing  two  planes  through  a  point  within  the  tetrahedron,  each 
parallel  with  one  face,  and  uniting  the  two  triangles  obtained  in  a 
plane. 

The  potassium  faujasite  contains  much  zeolitic  water.  Calcium 
aluminium  silicates  are  not  obtained  under  the  conditions  of  the 
experiment,  however  the  composition  of  the  mixtures  used  is  varied. 
The  mixtures  richest  in  alkali  always  yield  zeolites,  not  felspars. 
Mixtures  containing  lime  always  yield  pectolite.  Leucite  is  not 
found  under  these  conditions.  Tridymite  is  also  absent,  and  the 
modification  of  crystalline  silica  which  occurs  is  always  a-quartz.  The 
andalusite  obtained  is  possibly  metastable,  but  transformation  into 
sillimanite  is  not  observed.  It  is  probable  that  metastable  phases  are 
often  present  in  zones  of  contact  metamorphism.  0.  H.  D. 

Composition  of  Nephelite.  Waldemar  T.  Schaller  (/. 
Washington  Acad.  Sci.,  1911,  1,  109 — 112). — In  the  triclinic  felspars 
are  the  well-known  isomorphous  molecules,  NaAlSi^Og  (albite), 
CajAlSiO^  (anorthite),  NaAlSiO^  (carnegieite),  and  KAlSigOg  (micro- 
cliue)  ;  and  there  is  a  parallel  series  of  monoclinic  felspars.  These 
compounds  also  form  an  isomorphous  series  of  hexagonal  modifications, 
namely :  NaAlSiO^  (essential  component  of  nephelite ;  prepared 
artificially)  and  KAlSiO^  (kaliophilite),  to  which  may  be  added  by 
analogy,  Ca(AlSi04)2  and  NaAlSigOg.  The_  composition  of  nephelite 
can  be  very  simply  explained  by  the  isomorphous  mixing  of  these 
molecules ;  thus  the  recent  analyses  of  Foote  and  Bradley  (this  vol., 
ii,  122)  and  of  Morozewicz  (Abstr.,  1908,  ii,  201)  correspond  very 
closely  with : 

Foote 
and 
Bradley.  Morozewicz. 

NaAlSiO^    70-4%  747% 

KAlSi04  19-0%  19-7% 

NaAlSigOg  10-6%  5-6% 

L.  J.  S. 

Minerals  and  Rocks  of  the  Composition  MgSiOg-CaSiOg-FeSiOg. 
Robert  B.  Sosman  {J.  Washington  Acad.  Sci.,  1911,  1,  54 — 58). — The 
published  analyses  of  pyroxenite  rocks  and  pyroxene  minerals  are- 
calculated  to  molecular  percentages  of  the  metasilicates  and  plotted 
on  a  triangle  with  MgSiOg,  CaSiOg,  and  FeSiOg  at  the  three  corners, 
representing  a  three-component  system.  It  is  seen  that  the  rock 
analyses  all  lie  in  a  limited  "  eutectic  field,"  with  the  rhombic 
pyroxenes  on  one  side  and  the  monoclinic  pyroxenes  on  the  other. 
The  relations  are  in  harmony  with  the  experimental  data  of  Alien 
and  White  (Abstr.,  1909,  ii,  247).  L.  J.  S. 
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Physiological    Chemistry. 


Variations  in  the  Response  of  Healthy  Men  to  Dyspnoeic 

Jonditions   Produced   by   Breathing   a  Confined   Volume   of 

Lir.     Theodore  Hough  (Amer.  J.  Physiol.,  1911,  28,  369—390).— 

Jy  breathing  a  confined  volume  (30  litres)  of  air,  dyspnoea  sets  in,  and 

"^healthy  men  attempt  to  secure  increased  ventilation  of  the  lungs  by 

increasing  the  rate  or  depth  (or  both)  of  the  respiratory  efforts.     As 

a  rule,  rate  and  depth  vary  inversely  ;  increase  of  rate  occurred  in  five 

only  out  of  twenty-five  men.    The  employment  of  muscles  of  expiration 

is  another  variable  factor.     The  facts  described  harmonise  with  the 

theory  that  the  chief  stimulus  is  the  tension  of  carbon  dioxide  in  the 

blood.  W.  D.  H. 

Gaseous  Metabolism  in  Anaphylactic  Shock.  Fritz  Loening 
(Areh.  exp.  Path.  Pharm.,  1911,  QQ,  84 — 109). — In  anaphylaxis,  dis- 
turbances and  lowering  of  heat-production  and  oxidation  processes  are 
always  found.  W.  D.  H. 

Protein  Cleavage  Products  in  Expired  Air.  Wolfgang 
Weichardt  {Arch.  Hygiene,  1911,  74,  185 — 193). — Tubercle  bacilli 
pass  into  the  expired  air  ;  it  is  therefore  not  improbable  that  decom- 
position products  of  bacilli,  mucus,  etc.,  do  so  also.  By  breathing  into 
distilled  water  and  evaporation  of  the  water,  a  ponderable  residue  is 
obtained,  which  contains  high  molecular  products  of  protein  decom- 
position. Dissolved  in  normal  salt  solution,  the  biological  test  in  mice 
in  producing  sensibilisation  is  obtained.  Negative  findings  in  the 
same  direction  by  Inaba  are  criticised.  W.  D.  H. 

The  Oxygen-transport  Capacity  of  Blood  Warmed  to 
Different  Temperatures.  Leo  von  Liebermann  and  Franz 
Wiesner  {Biochem.  Zeitsch.,  1911,  35,  363 — 367). — From  experiments 
on  the  rate  of  production  of  the  blue  colour  with  gu  liacum-turpentine 
mixture,  the  conclusion  was  drawn  that  blood  heated  to  different 
temperatures  up  to  50°  is  not  appreciably  altered  in  respect  to  its 
capacity  to  act  as  transporter  of  oxygen.  At  50°,  however,  there  may 
be  some  difference  in  respect  to  the  capacity  of  taking  up  oxygen 
from  the  air,  owing  to  the  formation  of  methsemoglobin. 

S.  B.  S. 

Chemical  Studies  in  Blood  Regeneration.  Ernst  Masing 
{Arch.  exp.  Path.  Pharm.,  1911,  66,  71 — 83). — In  anaemic  rabbits  and 
geese,  characteristic  changes  occur  in  the  phosphorised  constituents  of 
the  blood  which  are  believed  to  be  related  to  regeneration  of  that 
fluid.  In  rabbit's  serum,  the  phosphorus  in  the  alcohol-ether  extract 
is  increased,  and  the  red  corpuscles  are  richer  in  phosphatides  than 
normal.  The  nucleic  acid  in  the  red  corpuscles  is  higher  than  normal 
m  both  anaemic  rabbits  and  geese.  Richness  in  nucleic  acid  and 
phosphatides  is  a  mark  of  young  corpuscles.  W.  D.  H. 
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The  Action  of  Choline  on  Blood-Pressare.  Emil  Abderhalden 
and  Feanz  MUller  {Zeitsch.  physioL  Chem.,  1911,  74,  253 — 272). — 
Most  observers  agree  that  the  typical  action  of  choline  is  to  lower 
blood-pressure,  except  in  atropinised  animals.  Modrakowski  and 
Popielski  alone  find  that  it  raises  arterial  pressure,  and  attribute  the 
results  of  others  to  impurities.  The  present  research  gives  the  results 
of  choline  injections  under  various  conditions  of  narcosis,  etc.,  and 
the  outcome  is  that  the  typical  action  of  choline  is  to  lower  pressure, 
and  that  the  presence  of  impurities  will  not  account  for  the  differences 
observed.  Some  of  the  authors'  preparation  was  sent  to  Popielski  to 
test  the  matter,  and  he  reported  that  it  produced  a  rise  of  blood- 
pressure.  Unfortunately  for  Popielski,  the  specimen  sent  (by  mistake) 
was  an  impure  specimen,  which,  according  to  him,  should  have  produced 
a  fall  of  pressure.  It  did  produce  a  fall  of  pressure  in  Berlin,  and  so 
did  the  pure  specimens.  W.  D.  H. 

Lactic  Acid  in  Human  Blood.     H.  Fries  (Biochem.  Zeitsch.,  1911, 

35,  3»)8 — 385). — A  method  is  described  in  detail  for  estimating  lactic 
acid  in  blood,  of  which  the  essential  processes  consist  in  precipitating 
the  proteins  by  mercuric  chloride  in  acid  solution,  extracting  the 
protein-free  solution  with  ether,  converting  the  lactic  acid  thus 
extracted  into  a  zinc  salt,  oxidising  the  latter  with  permanganate, 
and  estimating  the  aldehyde  thus  formed  by  Ripper's  bisulphite 
method.  As  a  result  it  was  found  that  lactic  acid  often  occurs  in 
human  blood,  but  the  average  amount  is  not  increased  in  fevers, 
and  no  conclusions  can  be  drawn  from  the  amount  as  to  changes 
in  the  general  metabolic  processes.  Lactic  acid  is  increased  after 
strenuous  muscular  work.  Blood  from  the  cadaver  contains  more 
lactic  acid  than  that  obtained  from  the  living  subject ;  the  amount  in 
the  latter  increases  if  it  be  incubated  at  40°  for  two  hours.  There  is 
no  information  available  as  to  the  origin  of  lactic  acid  in  blood. 

S.  B.  S. 

The  Pat  of  Dog's  Blood  under  Normal  and  Various 
Experimental  Conditions  (Digestion,  Hunger,  and  Phosphorus, 
Phloridzin  and  Chloroform  Poisoning).  Leone  Lattes  {Arch.  exp. 
Path.Pharm.,  1911,66,132 — 142). — Li  normal  dogs  the  light  petroleum 
extract  (Kumawaga-Suto's  method),  which  contains  higher  fatty  acids 
and  cholesterol,  varies  between  0*3%  and  0*42%  of  the  blood,  and  is  higher 
in  venous  than  in  arterial  blood.  This  is  doubled  during  absorption 
of  food  rich  in  fat,  especially  milk.  It  is  also  increased  by  poisoning 
with  phloridzin  and  with  phosphorus,  and  slightly  in  the  early  stages 
of  inanition.     Chloroform  narcosis  has  practically  no  effect. 

W.  D.  H. 

The  Distribution  of  Reducing  Substances  in  the  Blood  of 
Mammals.     H.  Lyttkens  and  J.  Sandqren  {Biochem.  Zeitsch.,  1911, 

36,  261—265.  Compare  Abstr.,  1910,  ii,  785).— The  blood-corpuscles 
of  all  the  mammals  investigated  contain  more  or  less  the  same  amount 
of  reducing  substance,  which  is  equivalent  in  reducing  power  to 
0-05 — 0-08%  dextrose,  and  varies  slightly  in  the  same  species.     It  is 
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"ot  dextrose,  however,  as  the  reducing  power  remains  intact  after 
■  rmentation.  The  blood-serum  contains,  in  the  same  animals,  a 
I  educing  substance  which  is  not  dextrose,  in  amounts  varying  between 
0032  and  0"045%  of  dextrose  equivalent.  The  dextrose  itself,  how- 
ever, varies  largely  in  the  different  animals,  being  0*222%  for  rabbits, 
0248%  for  guinea  pigs,  and  0*291%  for  cats,  whereas  for  man,  pig, 
sheep,  ox,  and  horse,  it  varies  between  0*063  and  0*095%.  It  is  assumed 
that  in  the  smaller  animals  the  ratio  of  body  surface  to  body  weight 
is  large,  and  therefore  the  combustion  is  more  intense  ;  hence  the 
larger  amount  of  dextrose  in  the  blood  stream.  The  authors  reply  to 
Bome  criticisms  of  Michaelis  and  Rona  on  their  methods,  giving  certain 
experimental  facts  in  their  support.  S.  B.  S. 

Enzymatic  Decom position  of  Hydrogen  Peroxide.  George 
Senter  {Zeitsch.  physiol.  Chem.,  1911,  74,  101 — 103.  Compare  Abstr., 
1903,  ii,  661). — Waentig  and  Steche  (this  vol.,  i,  759)  state  that  the 
decomposition  of  hydrogen  peroxide  by  the  enzyme  of  blood  is  not  in 
general  a  reaction  of  the  first  order,  as  found  by  Senter  and  by  Euler. 
The  author  points  out  that  the  conclusions  of  Waentig  and  Steche  can 
only  be  regarded  as  valid  when  it  is  shown  that  the  enzyme  does  not 
undergo  oxidation  during  the  reaction,  G.  S. 

Passage  of  the  Internal  Secretion  of  the  Pancreas  of  the 
Foetus  into  the  Blood  of  the  Mother.  Anton  J.  Carlson  and 
Fhed  M.  Drennan  {Amer.  J.  Physiol.,  1911,  28,  391— 395).— If  a  dog 
deprived  of  its  pancreas  becomes  pregnant,  or  if  a  pregnant  dog  has 
its  pancreas  removed,  pancreatic  diabetes  is  lessened  or  prevented. 
This  is  due  to  the  fcetal  pancreas,  the  secretion  of  which  passes  into 
the  mother's  blood  ;  this  effect  is  most  noticeable  in  the  second  half  of 
gestation,  when  the  fcetal  pancreas  is  better  developed  and  the  Islands 
of  Langerhans  capable  of  playing  their  normal  r61e.  W.  D.  H. 

The  Presence  in  the  Blood  of  the  Pancreatic  Internal 
Secretion.  Fred  M.  Drennan  {Amer.  J.  I'hysiol.,  1911,  28, 
396 — 402). — Intravenous  injections  of  fresh  defibrinated  blood  from  a 
normal  dog  into  a  dog  deprived  of  its  pancreas  lowers  the  percentage  of 
urinary  sugar  for  a  period  of  less  than  twenty-four  hours.  Control 
experiments  show  this  must  be  due  to  the  presence  of  the  pancreatic 
internal  secretion  in  normal  blood.  This  is  an  unstable  substance, 
and  disappears  when  the  blood  is  left  a  few  hours.  W.  D.  H. 

Changes  in  Blood  and  Bone-Marrow  Produced  by  Haemor- 
rhage and  Blood-destruction.  Cecil  Price  Jones  (/,  Fath.  Bad., 
1911, 16,  48 — 70). — After  receiving  10  c.c.  of  a  1%  solution  of  phenyl- 
hydrazine,  the  regeneration  of  red  corpuscles  in  tbe  rabbit  is  arrested 
or  masked  for  at  least  six  days.  No  such  delay  occurs  after  haemor- 
rhage. The  cause  of  the  delay  is  probably  a  toxic  action  on  the  bone- 
marrow.  The  type  of  regeneration  is  different  in  the  two  cases  ;  the 
colour  index  is  raised  more  by  phenylhydrazine  than  by  haemorrhage, 
and  the  blood  shows  a  higher  grade  of  megalocytosis.  W.  D.  H. 
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Haemolysis  by  Ammonia.  Ed.  Stabler  and  H.  Kleeman 
{Biochem.  Zeitsch.,  1911,  36,  301 — 320). — By  means  of  direct  titration 
it  is  shown  that  the  amount  of  ammonia  taken  up  by  blood-corpuscles 
after  washing  with  saline  follows  the  laws  of  adsorption  phenomena, 
and  in  this  way  the  conclusions  of  Gros  are  confirmed,  who  arrived  at 
the  same  result  by  the  measurement  of  the  amount  of  haemolysis.  The 
adsorption  is  much  slower  if  the  experiments  be  carried  out  in  isotonic 
sucrose  instead  of  sodium  chloride  solutions.  This  is  not  due  to  the 
difference  in  the  amount  of  the  ammonia  taken  up,  which  is  the  same 
in  both  cases.  In  the  case  of  blood-corpuscles  in  sucrose  solution,  the 
rate  of  haemolysis  is  not  constant,  but  sets  in  rapidly  after  a  period 
during  which  but  little  haemolysis  takes  place.  In  the  case  of  blood- 
corpuscles  in  saline,  the  haemolysis  is  a  regular  process.  In  the  former 
case,  the  formula  which  expresses  the  relationship  between  the  con- 
centration of  the  ammonia  and  the  time  necessary  for  complete 
haemolysis  does  not  correspond  with  the  laws  of  adsorption.  The 
inhibitory  influence  of  serum  and  peptone  solutions  on  haemolysis  may 
be  at  least  partly  explained  by  the  diminished  adsorption  of  ammonia. 
When  large  amounts  of  blood -corpuscles  are  employed,  the  increased 
amount  of  ammonia  adsorbed  is  not  proportional  to  the  increased 
quantity  of  blood,  but  diminishes  with  increasing  amounts  of  it. 
Blood  which  has  been  in  isotonic  sucrose  solution  for  twenty-four 
hours  is  more  rapidly  haemolysed  (and  adsorbs  more  ammonia)  than 
fresh  blood.  S.  B.  S. 

Hsemolysis  by  Acetic  Acid.  Ed.  Stadler  and  H,  Kleeman 
{Biochem.  Zeitsch.,  1911,  36,  321 — 334). — The  methods  of  experiment 
and  the  results  obtained  were  similar  to  those  in  the  case  of  ammonia 
(see  foregoing  abstract).  In  the  case  of  acetic  acid,  the  inhibitory 
influence  of  serum  is  very  great,  possibly  owing  to  the  combination  of 
the  serum  with  the  acid.  S.  B.  S, 

Hsemolytic  Extracts  of  Organs.  P.  Schafer  {Biochem.  Zeitsch., 
1911,  35,  445 — 470). — It  has  been  shown  that  if  haemolytic  soap 
solutions  are  heated  with  proteins,  the  haemolytic  substance  will  be 
carried  down  with  the  coagulum,  which  will  then  become  haemolytic, 
whilst  the  supernatant  fluid  will  become  inactive.  It  has  been 
suggested  that  the  hsemolysins  in  the  organs  are  soaps,  and  it  is  now , 
found  that  they  act  like  soaps  in  respect  to  the  action  of  proteins. 
Activated  cobra  venom  acts  also  in  the  same  way,  although  it  cannot 
be  carried  down  so  completely  by  the  proteins,  and  the  protein-toxin 
combination  is  less  stable. 

Experiments  were  also  carried  out  with  the  haemolysin  obtained  by| 
extracting  the  pancreas  with  alcohol.  No  regular  results  were 
obtained,  as  sometimes  the  extract  from  fresh  tissues  was  inactive, 
and  only  became  active  after  autolysis,  whereas  in  other  cases  the 
reverse  was  observed.  Neither  could  any  connexion  be  traced  between 
the  state  of  nutrition  or  the  quality  of  the  food  (that  is,  whether  the 
diet  bad  been  mainly  protein,  carbohydrate,  or  fat)  on  the  haemolytic 
power  of  the  alcoholic  pancreas  extract ;  soap  injected  into  the  blood- 
stream of  an  animal  rapidly  disappears,  as  the  injection  causes  no 
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appreciable  increase  in  the  haemolytic  power  of  the  serum   removed 
a  short  time  after  the  injection.  S.  B.  S. 

Relation  of  the  Reaction  of  the  Culture  Medium  to  the 
Production  of  Hsemolysin.  E.  E.  Atkin  {J.  Hygiene,  1911, 
11,  193 — 201). — Bacteria  differ  greatly  in  their  range  of  growth  in 
bouillon  of  varying  reactions.  Roughly,  the  optimum  of  growth 
occurs  when  the  reaction  is  neutral  to  phenolphthalein ;  but  most 
micro-organisms  have  some  power  of  overcoming  the  inhibitory  effect  of 
sodium  hydroxide  ;  the  capacity  to  overcome  the  effect  of  hydrochloric 
acid  is  rarer.  The  production  of  hsemolysin  by  Vibrio  nasik  is  not 
limited  to  an  optimum  reaction,  but  is  coextensive  with  its  range  of 
growth  in  media  of  varying  reactions,  but  the  maximum  is  reached 
sooner  and  lost  sooner  in  alkaline  as  compared  to  acid  cultures. 

W.  D.  H. 

The  Alterations  in  Hsemolytic  Immune-substance  which 
Occur  During  Immunisation.  Cakl  H.  Brownikg  and  G.  Has- 
WELL  Wilson  {J.  Hygiene,  1911,  11,  208— 219).— Rabbits  were 
injected  intraperitonealiy  with  the  red  corpuscles  of  ox-blood  ;  the 
immune-substance  in  the  serum  at  an  early  stage  is  deficient  in  the 
power  of  causing  absorption  of  complement ;  in  later  stages  this  is  not 
the  case.  W.  D.  H. 

Effects  of  Ultra-violet  Rays  on  Serum.  W.  M,  Scott  {J.  Path. 
BacL,  1911,  16,  148). — The  exposure  of  anti-toxic  serum  to  ultra- 
violet rays  destroys  the  major  part  of  the  antitoxin,  but  leaves  the 
anaphylactic  toxicity  still  appreciable.  The  procedure  also  renders 
the  serum  incoagulable  by  heat,  and  markedly  increases  the  amount 
of  protein  precipitable  by  half  saturation  with  ammonium  sulphate. 

W.  D.  H. 

A  Reversed  Action  of  the  Chorda  Tympani  on  Salivary 
Secretion.  Henry  H.  Dale  and  Patrick  P.  Laidlaw  {J.  Physiol., 
1911,  43,  196 — 198). — Several  observers  have  noted  the  reversal 
of  effects  of  stimulation  of  nerves  after  certain  drugs.  The  present 
paper  draws  attention  to  the  effect  of  cytisine,  the  alkaloid  of 
laburnum  seeds,  which  has  an  action  similar  to  that  of  nicotine  in 
reversing  or  lessening  the  usual  action  of  stimulation  of  the  chorda 
tympani  nerve.  W.  D.  H. 

Lecithin  and  Diastatic  Action.  Emile  F.  Terroine  (Biochem. 
Zeitsch.,  1911,  35,  506). — In  view  of  the  recent  investigations  on  this 
subject,  the  author  reiterates  his  conclusions,  namely:  (1)  Lecithin 
does  not  increase  the  rate  of  hydrolysis  of  monobutyrin  by  pancreatic 
juice,  and  increases  only  to  a  slight  extent  in  more  concentrated 
solution  the  rate  of  hydrolysis  of  oils.  (2)  It  increases  the  lipolytic 
action  of  neither  mucous  membrane  of  stomach  (in  glycerol)  nor 
intestinal  lipase.  (3)  It  has  no  action  on  the  rate  of  hydrolysis  of 
starch,  the  digestion  of  caseinogen  or  coagulated  albumin,  or  the 
coagulation  of  milk  by  pancreatic  juice.  S.  B.  S. 
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Physiology  of  Digestion.  III.  The  Secretion  of  Gastric  Juice 
when  the  Chlorine  Supply  of  the  Body  is  Lessened.  Rudolf 
RosEMANN  {P finger's  Archiv,  1911,  142,  208 — 234.  Compare  Abstr., 
1907,  ii,  706;  1910,  ii,  1082). — Three  experiments  on  dogs  show  that 
the  secretion  of  gastric  juice  varies  directly  as  the  condition  of 
nutrition  in  the  animal ;  further,  the  supply  of  chlorine  is  most 
important,  not  only  on  the  amount  of  acid  in  the  juice,  but  for  the 
secretion  of  the  juice  at  all.  The  secretion  commences  again  on 
giving  chlorides.  About  20%  of  the  chlorine  supply  in  the  food  is 
available  for  gastric  juice  secretion.  W.  D.  H. 

The  Preparation  of  Solutions  of  Rennet  Poor  in,  or  Free 
from,  Pepsin.  Olof  Hammarsten  (Zeiisch.  physiol.  Chem.,  1911,  74, 
142 — 168). — A  contribution  to  the  vexed  question  of  the  identity  or 
non-identity  of  the  gastric  enzymes.  The  main  result  of  the  research 
is  that  by  precipitation  of  an  acid  infusion  with  caseinogen,  the 
relation  of  the  two  enzymic  actions  is  completely  altered ;  the  peptic 
is  much  more  diminished  than  the  rennetic.  There  can  be  no  question 
here  of  the  •  harmful  action  of  reagents  on  the  enzymes.  The 
weakening  of  peptic  activity  cannot  again  be  due  to  the  appearance 
of  inhibitory  substances,  but  is  only  explicable  on  the  assumption  that 
the  filtrate  is  poor  in  pepsin.  From  this  it  follows  that  the  two 
enzymes  are  distinct,  pepsin  being  precipitated  with  the  caseinogen  in 
greater  proportion  than  rennin.  W.  D.  H. 

The  Specific  Inhibition  of  Rennet,  and  Diflferences  between 
Rennets.  Sven  G.  Hedin  {Zeitsch.  jjhysiol.  Chem..  1911,  74, 
242 — 252). — By  warming  neutral  infusions  of  the  gastric  mucous 
membrane  of  guinea-pig,  calf,  and  pike  with  dilute  ammonia  and 
then  neutralising,  substances  are  formed  which  inhibit  rennetic 
action.  The  inhibitory  substances  only  inhibit  the  rennet  of  the 
animals  used.  The  specific  action  of  the  inhibitory  substances 
indicates  that  the  enzymes  they  inhibit  are  specific  also.      W.  D.  H. 

Digestive  and  Absorptive  Defects.  I.  E.  S.  London,  W.  F. 
Dagaeff,  B.  D.  Stassoff,  and  O.  J.  Holmberg  (Zeitsch.  physiol.  Chem., 
1911,  74,  328— 359).— After  removal  of  the  whole  or  part  of  the 
stomach,  various  motor  disturbances  in  the  rest  of  the  alimentary 
canal  are  noted,  which  are  described  in  detail.  The  disturbances  of 
secretory  activity  vary  in  relation  to  the  sort  of  food  given.  Among 
the  points  mentioned  are:  (1)  that  protein  and  not  fat  leaves  the 
stomach  first  after  partial  removal,  and  (2)  that  the  duodenum  enlarges 
into  a  reservoir  when  the  excision  is  complete.  Resection  of  the 
ileum  leads  to  increased  activity  of  the  upper  portion  of  the  tube  both 
as  regards  digestion  and  absorption,  whereas  resection  of  the  jejunum 
produces  a  compensatory  action  in  the  large  intestine.  Obliteration  of 
the  pancreatic  vessels  produces  little  or  no  effect  on  digestion,  and  the 
same  is  true  for  occlusion  of  the  pancreatic  ducts.  Total  removal  of 
the  pancreas  appears  to  evoke  no  compensatory  activity.     W.  D.  H. 
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BflFects  of  Nutrition  with  Maize.  III.  Action  of  the 
Pancreatic  Juice  of  the  Dog  on  Zein  and  Gliadin.  Silvestro 
Baglioni  (Atti  R.  Accad.  Lincei,  1011,  [v],  20,  ii,  36—39.  Compare 
Abstr.,  1910,  ii,  G25). — Zein  and  gliadin  are  digested  by  pancreatic 
^uice  in  the  same  way  as  animal  protein.  The  biuret  reaction  in  the 
Qtermediate  stage  of  the  process  shotvs  the  presence  of  peptones,  and 
iter  of  amino-acids.  From  comparative  experiments  in  which  the 
free  amino-acids  formed  were  estimated  by  Soreusen's  method,  it  is 
shown  that  gliadin  is  more  readily  digested  than  zein.         R.  V.  S. 

The  Detection  of  Active  Pepsin  in  the  Intestinal  Contents 
by  means  of  Blastin.  Emil  Abderhalden  and  Otto  Meyer 
{Zeitsch.  physiol.  Chem.,  1911,  74,  67— 100).— By  means  of  adsorption 
with  elastin,  pepsin  is  always  discoverable  in  the  small  intestine  in 
important  amounts.  Peptic  digestion  is  not  confined  to  the  stomach  ; 
the  individual  parts  played  by  pepsin,  trypsin,  and  erepsin  in  this 
part  of  the  alimentary  canal  in  protein  digestion  have  still  to  be 
cleared  up.  It  is  perhaps  their  joint  action  which  leads  to  the  rapid 
disintegration  of  proteins  into  their  amino-acids.  The  pepsin  is 
no  doubt  adsorbed  by  elastin  and  connective  tissues  in  the  stomach, 
and  carried  thus  in  an  active  condition  into  the  intestine. 

W.  D.  H. 

The  Use  of  Elastin  for  the  Detection  of  Proteolytic 
Enzymes.  Emil  Abderhalden  and  Karl  Kiesew^etter  (Zeitsch. 
physiol.  Chem.,  1911,  74,  411— 426).— Elastin  absorbs  enzymes,  as 
Griitzner  showed  that  fibrin  does;  its  special  value  is  that  it  itself  only 
very  slowly  undergoes  any  cleavage.  By  its  use,  the  following  facts 
were  determined  :  (1)  The  faeces  of  ox,  horse,  dog,  and  man  usually 
contain  no  digestive  enzymes ;  (2)  peptolytic  enzymes  were  detected  by 
the  optical  method  and  the  biuret  reaction  in  the  following  organs,  or 
juices  :  horse  liver,  the  juice  from  horse  liver,  the  juice  expressed 
from  yeast,  and  horse's  kidney.  Some  observations  on  the  compara- 
tive digestibility  of  elastin,  fresh  egg-white,  and  boiled  egg-white  are 
given.  The  effects  are  nob  the  same  with  the  natural  and  artificial 
gastric  juice.  W,  D.  H. 

Chemistry  of  Digestion  and  Absorption  in  the  Animal 
Body.  XL.  The  Degree  of  Cleavage  of  Different  Proteins 
in  the  Alimentary  Canal.  E.  S.  London  and  A.  G.  Babinowitsch 
{Zeitsch.  physiol.  Chem.,  1911,74,  305— 308).  — Gastric  digestion  has 
only  a  limited  power  to  cleave  proteins  into  peptides  ;  this  power 
increases  in  the  intestine.  The  amount  of  cleavage  varies  with 
different  proteins,  but  there  is  no  difference  whether  the  proteins  are 
obtained  from  the  same  species  of  animal  or  not.  W.  D.  H. 

Chemistry  of  Digestion  and  Absorption  in  the  Animal 
Body.  XLl.  The  Digestion  of  a  Mixed  Diet  in  Dogs 
and  Men.  R.  S.  Krym  {Zeitsch.  physiol.  Chem.,  1911,  74,  312—317). 
7-In  dogs,  absorption  of  the  chyme  is  most  active  at  early  stages 
in  digestion,  but  it  increases  again  a  little  at  the  end.     Carbohydrates 
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are  absorbed  first,  then  nitrogenous  substances,  and  fats  most  slowly. 
In  man  some  few  observations  show  that  absorption  is  similar  to  that 
in  the  dog.  W.  D.  H. 

A  Reversible  Phenomenon  in  the  Action  of  Intestinal 
Juice  on  the  Products  of  Casein  Digestion.  E,  S.  London 
{Zeitsch.  physiol.  Chem.,  1911,  74,  301 — 304). — The  intestinal  chyme 
after  feeding  on  casein  is  jelly-like ;  on  removal  from  the  body  it 
becomes  fluid  in  a  few  days  under  antiseptic  conditions.  The  jellying 
is  due  to  enzyme  action,  and  is  directly  proportional  in  its  velocity  to 
the  amount  of  intestinal  juice  ;  it  runs  parallel  to  the  rate  of  forma- 
tion of  peptides,  and  is  hastened  by  sodium  carbonate.  Its  subsequent 
liquefaction  is  due,  not  to  intestinal,  but  to  other  enzymes.  The 
phenomenon  is  similar  to  plastein  reactions.  W.  D.  H. 

The  Action  of  Intestinal  Juice  on  the  Digestive  Products 
of  Various  Proteins.  E.  S.  London  and  S.  K.  Solow^eff  [Zeitsch. 
physiol.  Chem.,  1911,  74,  309 — 310). — No  single  protein  was  found  to 
be  entirely  decomposed  by  intestinal  juice  into  peptides  ;  the  amount  of 
cleavage  was  least  for  elastin ;  casein,  gliadin,  horse-flesh,  gelatin,  and 
dog's  plasma  follow  in  the  order  named.  W.  D.  H. 

The  Specific  Adaptation  of  the  Digestive  Juices.  IV. 
The  Relative  Amount  of  Enzymes  in  the  Intestinal  Chyme 
on  Different  Diets.  E.  S.  London  and  R.  S.  Krym  {Zeitsch. 
physiol.  Chem.,  1911,  74,  325 — 327). — No  adaptation  of  the  amount  of 
enzymes  to  the  amount  of  the  kind  of  food  given  was  found  to  occur  in 
the  intestine  ;  indeed,  lipase  is  in  excess  when  pure  protein  food  is 
given.  W.  D.  H. 

Breptase  of  the  Intestinal  Juice.  Giuseppe  Amantea  {Atti 
R.  Accad.  Lincei,  1911,  [v],  20,  ii,  74 — 78). — The  author  has  experi- 
mented with  the  secretion  of  isolated  portions  of  the  intestine  of 
the  dog  produced  with  the  aid  of  various  mechanical  and  chemical 
stimuli.  The  juice  is  allowed  to  act  on  solutions  of  Witte's  peptone  or 
of  Merck's  casein,  and  the  quantity  of  amino-acids  formed  is  estimated 
by  Sorensen's  method.  It  appears  that  the  secretion  of  the  intestine 
proper  does  contain  an  ereptase.  Differences  can  be  observed  between 
the  activity  of  the  secretions  obtained  with  different  stimuli,  but  they 
are  not  very  marked,  and  the  juice  collected  under  the  action  of  one 
and  the  same  stimulus  may  exhibit  considerable  variation.  The 
quantity  of  amino-acids  produced  is  greater  from  peptone  than  from 
casein  in  almost  all  cases.  R.  V.  S. 

The  Laws  of  Digestion  and  Absorption.  X.  The  Dis- 
appearance of  a  Solution  of  Dextrose  from  the  Stomach. 
E.  S.  London  and  W.  F.  Dagkbff  {Zeitsch.  physiol.  Chem.,  1911, 
74,  318 — 321). — The  emptying  from  the  stomach  of  a  5%  solution  of 
dextrose  follows  the  formula  x  =  k  jM/(t+p),  where  p  is  Mk^/lOO^, 
and  k  is  10'35.     The  stomach  empties  in  from  thirty  to  sixty  minutes. 

W.  D.  H. 
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The  Laws  of  Digestion  and  Absorption.  XI.  Absorption 
of  Proteins  and  Carbohydrates.  E.  S.  London  and  0.  E.  Gabrilo- 
wiTSCH  {Zeitsch.  physioL  Ghem.,  1911,  74,  322— 324).— The  quantity  of 
carbohydrate  and  protein  absorbed  is  directly,  and  of  water  indirectly, 
proportional  to  the  square-root  of  the  quantity  present,  unless  the 
^concentration  is  abnormally  great.  The  quantity  of  intestinal  juice 
\^N)  which  is  secreted  in  dextrin-digestion  varies  directly  with  the 
square-root  of  the  substance  {M)  dissolved  :  N=kjM;  ;5;  =  0-1755. 

W.  D.  H. 


The  Bleaching  of  Flour.  J.  M.  Hamill.  Chemical  Changes 
Produced  in  Flour  by  Bleaching.  Gordon  W.  Monier- Williams 
(/.  Hygime,  1911,  11,  142—166,  167— 187).— These  papers  are 
abstracts  of  Local  Government  Board  reports.  The  first  is  mainly 
technical,  the  second  deals  at  greater  length  with  the  chemical 
changes  produced,  and  the  effect  of  bleaching  on  the  digestibility 
of  flour  and  bread.  The  digestibility  of  bleached  flour  is  reduced. 
Salivary  digestion  was  especially  investigated.  W.  D.  H. 

Carbohydrate   Metabolism   and   Glycosuria.     Frederick  W. 

Pavy  and  William  Godden    {J.  Physiol.,    1911,   43,    199—208). 

Dextrose  absorbed  from  the  alimentary  tract  or  intravenously  injected 
in  rabbits  becomes  fixed,  and  does  not  show  itself  either  in  blood  or 
urine.  ^  This  power  of  fixation  is  not  unlimited,  and  is  less  when  the 
sugar  is  injected  rapidly,  or  when  the  amount  of  sodium  chloride  in 
the  blood  is  increased.  The  fixing  capacity,  it  is  suggested,  is  due  to 
bioplasmic  incorporation  carried  out  by  lymphocytes,  leucocytes,  and 
growing  bioplasm  on  other  cells.  W.  D.  H. 

Carbohydrate  Metabolism.  II.  The  Prevention  and  Inhibi- 
tion of  Pancreatic  Diabetes,  Frank  P,  Underhill  and  Morris  S. 
Fine  (/.  Biol.  Chem.,  1911,  10,  271—285.  Compare  this  vol.,  ii,  910). 
— Removal  of  the  pancreas  from  a  dog  may  be  followed  by  glycosuria 
within  two  hours.  This  is  prevented  by  previous  injections  of  hydrazine. 
The  effect  of  a  single  hypodermic  injection  of  50  mg.  of  hydrazine 
sulphate  per  kilo,  of  body-weight  may  last  two  to  four  days.  The 
amount  of  blood  sugar  in  animals  so  treated  and  depancreatised  is 
below  the  normal,  or  is  at  any  rate  not  increased.  If  the  injection 
is  made  during  the  course  of  pancreatic  diabetes,  the  excretion  of  sugar 
in  the  urine  is  completely  inhibited.  After  the  administration  of 
hydrazine,  the  presence  of  adrenaline  in  the  adrenal  bodies  may  still  be 
demonstrated.  In  this  respect  hydrazine  differs  from  phosphorus. 
The  tentative  hypothesis  advanced  can  only  be  fully  understood  by 
the  full  presentment  of  it  in  the  original  paper;  the  underlying 
assumption,  however,  is  that  there  exists  an  inter-relation  between  the 
pancreas,  liver,  and  adrenals  which  normally  keeps  the  amount  of 
blood  sugar  constant.  When  the  pancreas  is  removed,  facilitation  of 
carbohydrate  katabolism  is  lost,  and  the  opposing  effect  of  the  adrenals 
has  full  sway.  Hydrazine,  like  phosphorus,  is  considered  to  diminish 
adrenal  activity.  W.  D.  H. 
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The  Importance  of  Lipoids  in  Nutrition.  Wilhelm  Stepp 
{Zeitsch.  Biol.,  1911,  57,  135 — 170). — If  mice  received  food  freed  from 
lipoids  by  alcohol  and  ether,  they  died  in  a  few  weeks.  This  is  not  due 
to  alteration  in  the  saline  constituents,  or  to  the  removal  of  fats. 
Fat  added  to  the  extracted  food  does  not  delay  the  fatal  result  \  the 
addition  of  the  alcohol-ether  residue  does.  The  important  materials 
are  lipoids,  and  are  contained  in  the  milk  plasma.  Lecithin  and 
cholesterol  alone  are  not  the  materials  in  question.  Boiled  milk 
supports  life  in  mice  as  well  as  unboiled ;  but  food  free  from  lipoids, 
plus  boiled  milk,  killed  half  the  mice  used ;  if  unboiled  milk  is  used 
instead,  heakh  remains  perfect.  W.  D.  H. 

The  Action  of  Some  Non-protein  Nitrogenous  Compounds 
on  Nitrogenous  Metabolism  of  the  Carnivora  with  Special 
Reference  to  Ammonium  Acetate.  Ernst  Pescheck  {PJluger's 
Archiv,  1911,  142,  143 — 207). — If  ammonium  acetate  is  added  to  the 
food  of  dogs,  even  in  comparative  small  amount  and  for  a  short  time, 
the  nitrogen  is  utilised.  If  it  is  intravenously  injected,  it  has  a 
strongly  <  stimulating  action,  leading  to  noteworthy  loss  of  nitrogen 
from  the  body.  Ammonium  tartrate  has  a  harmful  effect  on. 
nitrogenous  metabolism.  Asparagine  caused  nitrogen  retention,  but 
in  a  second  experiment  on  the  same  dog,  this  was  not  confirmed. 

W.  D.  H. 

The  Value  of  Different  Amino-acids  in  the  Organism  of 
the  Dog  under  Different  Circumstances.  Emil  Abderhalden, 
Alberto  Furno,  Erich  Goebel,  and  Paul  Strijbel  [Zeiisch.  physiol. 
Chem.,  1911,  74,  481 — 504). — Knoop  has  shown  that  in  the  dog, 
)8-benzylpyruvic  acid  is  transformed  into  anilinobutyric  acid.  This  opens 
up  the  possibility  of  the  transformation  of  one  amino-acid  into  another, 
and  thus  the  elucidation  of  many  metabolic  problems.  As  a 
preliminary  to  further  work  on  such  lines,  the  effect  on  the  urine  of 
fasting  dogs  was  investigated ;  the  principal  experiments  recorded  in 
the  present  paper  deal  with  glutamic  and  aspartic  acids,  asparagine 
and  histidine  ;  these  were  given  alone  or  in  conjunction  with  sucrose 
or  pyruvic  acid.  The  results  given  in  full  tables  are  very  inconstant ; 
sometimes  even  with  the  same  substance  there  was  a  fall,  sometimes 
a  rise,  either  in  total  nitrogen,  ammonia-nitrogen,  or  amino-acid 
nitrogen  of  the  urine.  As  a  rule,  there  was  no  appreciable  effect  at 
all,  and  the  changes  where  they  do  occur  are  very  slight, 

W.  D.  H. 

Creatine  and  Creatinine.  I.  The  R6le  of  the  Carbohydrates 
in  Creatine-Creatinine  Metabolism.  Lafayette  B.  Mendel  and 
William  C.  Rose  (J.  Biol.  Chem.,  1911,  10,  213— 264).— A  carbo- 
hydrate diet,  absolutely  nitrogen-  and  fat-free,  produces  a  marked  reduc- 
tion in  the  elimination  of  total  nitrogen  and  creatine  in  fasting  rabbits. 
If  it  is  continued  for  two  or  three  days,  creatine  disappears  from  the 
urine.  Alcohol  produces  no  decrease ;  a  pure  fat  diet  produces  no 
decrease  ;  and  a  diet  of  mixed  fat  and  protein  also  causes  no  reduction 
in  creatine   elimination.       An   increase  in  the   elimination   of   total 
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creatinine  (that  is,  creatine  plus  creatinine)  is  always  accompanied  by 
an  increase  in  the  output  of  total  nitrogen  ;  it  does  not  follow  that 
the  reverse  is  true  ;  carbohydrates,  in  contrast  to  other  foodstuffs, 
prevent  the  excretion  of  creatine,  and  are  therefore  indispensable  for 
ormal  creatine-creatinine  metabolism.  The  parallelism  of  total 
reatinine  and  total  nitrogen  output  in  inanition  and  with  nitrogen- 
■ree  diets  is  ascribed  to  a  common  source,  namely,  tissue  or  endogenous 
etabolism.  The  metabolism  of  exogenous  or  reserve  protein  is  not 
accompanied  by  a  production  of  creatine  or  creatinine.  The  intimate 
relation  of  creatine  excretion  (or  the  failure  of  its  conversion  into 
creatinine)  to  carbohydrate  metabolism  is  discussed  in  full  ;  experi- 
mental interference  with  the  latter  (such  as  phloridzin  poisoning, 
which  depletes  the  carbohydrate  store,  or  phosphorus  poisoning,  which 
disturbs  the  glycogenic  function)  leads  in  dogs  to  an  increased  output 
of  creatine.  W.  D.  H. 

How  far  can  Protein  Katabolism  in  Inanition  be  Diminished 
by  Feeding"  on  Carbohydrates?  W.  WimiMek  (Zeitsch.  Biol., 
1911,  57,  185 — 236). — The  experiments  were  performed  on  dogs,  and 
it  was  found  that  feeding  on  carbohydrates  can  effect  a  sparing  of 
protein  to  the  extent  of  55% ;  this  is  greater  than  the  effect  of 
gelatin.  Starch  and  dextrose  are  about  equal,  provided  the  intake  is 
divided  into  several  meals  per  day.  Pathological  conditions  appear 
to  affect  the  result,  W.  D.  H. 

Protein  Metabolism  in  the  Dog.  Charles  G.  L.  Wolf  and 
Emil  Osterberg  (Biochem.  Zeitsch.,  1911,  35,  329 — 362 j. — The 
changes  produced  in  the  metabolism  by  giving  quantities  of  protein, 
carbohydrate,  and  fat  respectively  insufficient  for  the  body  needs  to  a 
starving  dog  were  investigated,  the  nitrogen  and  sulphur  output  and 
the  distribution  of  these  elements  amongst  various  constituents  by 
the  urine  being  determined.  It  was  found  that  the  protein  ingestion 
covers  the  sulphur  lost  by  the  body  far  more  effectively  than  the 
nitrogen  loss,  and,  in  fact,  in  one  case  it  was  found  that  the  body  was 
retaining  sulphur  whilst  losing  nitrogen.  The  ratio  of  the  amide-  and 
urea-nitrogen  to  the  total,  tends  to  increase  when  protein  is  ingested ; 
the  ammonia-nitrogen  remains  more  or  less  proportional  to  the  total 
nitrogen.  The  creatinine-nitrogen  is  not  affected,  except  that  it 
appears  to  be  somewhat  less  during  the  first  period  of  protein  ingestion 
than  during  starvation.  The  creatine  appears  on  the  third  day  of 
starvation,  and  disappears  after  ingestion  of  carbohydrates  and 
proteins,  but  not  of  fat.  The  ratio  of  the  residual  nitrogen  to  the 
total  diminishes  after  protein  ingestion.  The  ratio  of  total  sulphuric 
acid  to  total  sulphur  increases  as  the  output  of  the  latter  increases  in 
the  urine  ;  for  example,  after  protein  ingestion.  The  ethereal  sulphur 
is  independent  of  the  food,  and  has  no  relationship  to  the  indican 
excreted.  Carbohydrate  ingestion  after  starvation  decreases  the 
amide-  and  urea-nitrogen  ratio,  but  increases  the  ammonia-nitrogen 
ratio.  Like  proteins,  carbohydrates  cause  a  disappearance  of  creatine. 
They  also  cause  an  increase,  both  absolute  and  relative,  of  the  residual 
nitrogen  and  sulphur.     Ingestion  of  fat  hardly  alters  the  distribution 
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of    the   nitrogen,   as  compared   with    what   exists    during    absolute 
starvation.  S,  B,  S. 

Metabolism  of  Development.  III.  Qualitative  Effects  of 
Pregnancy  on  Protein  Metabolism  in  the  Dog.  John  R. 
MuRLiN  {Amer.  J.  Physiol.,  1911,  28,  422 — 454). — In  pregnancy, 
nitrogen  is  retained,  and  the  urea  and  ammonia  in  the  urine  are 
relatively  low,  the  nitrogen  which  would  normally  be  excreted  in 
these  forms  being  re-synthesised  to  make  good  the  depletion  of  the 
blood  proteins  caused  by  the  product  of  conception.  The  creatinine, 
uric  acid,  and  undetermined  nitrogen  show  in  consequence  a  relative 
increase.  The  same  is  true  for  sulphur ;  the  inorganic  sulphate  in  the 
urine  is  decreased,  being  held  back  for  foetal  development,  and  the 
"  neutral  sulphur "  increased.  On  the  days  preceding  parturition, 
creatine  was  found  in  the  urine ;  this  is  indicative  of  tissue  changes 
in  the  uterus.  W.  D.  H. 

The  Influence  of  the  Various  Components  of  Diet  and  of 
the  Ingestion  of  Various  Iron  Preparations  on  Iron  Metabolism. 
Martin  Kochmann  (Biochem.  Zeitsch.,  1911,  36,  268—274). — The 
experiments  were  carried  out  on  the  same  lines  as  the  previous  work 
of  the  author  on  calcium  and  magnesium  metabolism.  Dogs  were  fed  on 
meat  diets  containing  a  known  quantity  of  iron.  The  effect  on  the  iron 
metabolism  of  increase  of  proteins,  or  of  the  addition  of  sugar  and 
carbohydrates  to  the  meat  diet,  was  investigated.  The  addition  of  all 
these  constituents  of  diet  to  the  original  diet  appeared  to  exert  an 
unfavourable  influence,  in  that  it  increased  the  negative  balance.  The 
minimal  quantity  of  iron  necessary  for  iron  equilibrium  depends 
therefore  on  the  quantity  and  character  of  the  diet.  The  administra- 
tion of  ferratin,  metaferrin,  and  ferric  phosphate  can  influence  the 
iron  metabolism  favourably,  converting  a  negative  into  a  positive 
balance,  or  increasing  a  positive  balance  where  this  previously 
existed.  No  marked  difference  can  be  definitely  stated  to  exist  in 
the  action  of  the  three  iron  preparations,  although  the  organic 
preparations  appear  to  exert  a  more  favourable  influence.       S.  B.  S. 

The  Heat  Production  in  the  Vital  Oxidative  Processes  of 
Eggs  I.— III.  Otto  MEYERHOF(^ioc/iem.^<3itecA.,  1911,36,  246— 279, 
280 — 315,316 — 328). — Inviewof  the  studyof  the  relationships  between 
various  morphological  changes  (membrane  formation,  bifurcation,  etc.) 
produced  in  the  eggs  of  sea-urchins  and  other  animals  by  both  natural 
and  artificial  causes  (fertilisation,  treatment  with  narcotics,  hypertonic 
solutions,  etc.),  and  the  amounts  of  oxygen  utilised  under  different 
conditions,  by  Loeb  and  by  Warburg  (this  vol.,  ii,  211),  the  author 
undertook  the  study  of  the  amounts  of  heat  produced  under  various 
conditions.  The  eggs  were  placed  in  a  Dewar  flask  kept  in  a  thermo- 
stat, and  the  heat  changes  during  the  vital  process  were  measured  by 
a  Beckmann  thermometer  immersed  in  the  vessel.  Details  are  given 
as  to  the  method  of  determining  the  calorimetric  water  value  of  the 
vessel,  and  of  the  various  corrections  to  be  applied,  and  the  apparatus 
is  figured.     The  oxygen  used  up  was  estimated  in  a  second  vessel  kept 
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in  as  nearly  as  possible  under  the  same  conditions  as  the  first,  with 
addition  of  a  known  quantity  of  eggs,  a  modification  of  Winkler's 
method  being  employed  for  this  purpose. 

The  nitrogen  in  the  eggs  was  determined  by  Kjeldhal's  method,  and 
ihe  results  expressed  in  terms  of  calories  developed  per  hour  per 
140  mg.  of  nitrogen.  It  was  found  that,  in  the  case  of  sea-urchin's 
Iggs  after  fertilisation,  this  was  4-0 — 4-2  calories  in  the  first  hour, 
jnd  in  the  following  hours,  4-5—5,  5-3— 5-8,  6-0— 6-5,  and  7-8—9, 
etc.  The  stage  of  development  of  the  eggs  during  this  interval 
was  also  noticed.  The  heat  produced  in  the  consumption  of  1  mg. 
oxygen  ("caloric  quotient"  of  oxygen  respiration)  was  also  deter- 
mined. This  was  found  in  cases  of  normal  fertilisation  to  be 
2-65-— 2-75.  This  same  quotient  was  also  determined  under  various 
conditions  of  artificial  membrane  formation.  The  results  obtained  are 
discussed  in  some  detail  by  the  author.  S.  B.  S. 

The  Lipoids  of  Egg- Yolk.  Cesarb  Serono  and  Antoinetto 
Palozzi  {Chem.  Zentr.,  1911,  ii,  772;  from  Arch.  farm,  sperim.,  1911, 
11,  553 — 570). — One  hundred  grams  of  fresh  yolk  yield  14 — 17%  egg 
oil,  11—12%  lecithin,  and  4%  lutein.  The  last  two  were  extracted 
with  alcohol,  and  the  first-named  by  extracting  the  alcoholic  residue 
with  ether.  The  residue  after  extraction  with  alcohol  and  ether  was 
free  from  fatty  acids.  The  egg-oil  has  a  yellow  colour,  and  smells  like 
olive  oil ;  it  solidifies  at  15°;  it  is  neutral,  and  does  not  show  absorp- 
tion bands  or  optical  activity,  and  does  not  contain  cholesterol.  Various 
constants  (iodine  number,  etc.)  are  similar  to  those  of  olive  oil.  It  is 
easily  ^  saponified.  It  contains  68-68%  triolein  and  30-04%  tri- 
palmitin.  Lutein  and  lecithin  were  separated  by  acetone,  in  which 
reagent  the  lecithin  is  insoluble.  The  lecithin  yielded  palmitic  and 
oleic  acids  and  choline.  Lutein  crystallises  out  from  acetone  in  fine 
needles  and  plates,  and  in  large,  fluorescent  lamellje.  In  the  air  it  is 
rapidly  oxidised  by  an  oxydase  in  the  yolk,  and  became  reddish-yellow  in 
colour.  It  is  saponifiable  with  difficulty,  and  on  decomposition  yields 
free  cholesterol  and  free  fatty  acids  (cholesterol  39%,  oleic  acid  34%, 
and  palmitic  acid  9%).  Lutein  is  regarded  as  an  ethereal  combination 
of  cholesterol  and  fatty  acids;  glycerol  was  not  detected.  A  syn- 
thetically prepared  ester  of  similar  composition  was  more  resistant  than 
lutein  and  less  soluble  in  alcohol.  W.  D.  H. 

The  Chemistry  and  Energy  Dissipation  in  Sleeping  Children. 
John  Howland  {Zeitsch.  physiol.  Chem.,  1911,  74,  1—12).— A  calori- 
meter of  the  Benedict-Atwater  type  was  used  for  observations  on 
three  children,  three  to  seven  months  of  age.  Details  are  given  of  the 
diet,  excretions,  heat  production,  etc.,  in  each,  and  these  results  are 
compared  with  those  obtained  from  ill-nourished  or  feeble  children. 
The  law  that  heat  production  is  proportional  to  the  surface  area  of  the 
body  is  true  only  for  those  who  are  well  nourished.  W.  D.  H. 

Choline  in  Ox-Brain.  Max  Kauffmann  (Zeitsch.  physiol.  Chem., 
1911,  74,  175— 178).— Gulewitsch  felt  doubtful  whether  the  small 
amount  of   choline   he   obtained   from   ox-brain  was   free,  or,   more 
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probably,  a  decomposition  product.  If  hydrolysis  of  lecithin  or  other 
phosphatide  is  prevented  by  the  avoidance  of  hydroly tic  agents,  no  free 
choline  is  discoverable.  W.  D.  H. 

Cholesterol  Obtained  from  the  Skull  Contents  of  an 
Egyptian  Mummy.  Emil  Abderhalden  {Zeitsch.  physiol.  Chem., 
1911,  74,  392 — 393). — The  brain-pan  of  an  Egyptian  mummy  con- 
tained a  brown,  wax-like  mass,  from  which  a  number  of  crystals  had 
separated.     These  are  identified  as  cholesterol.  E.  F.  A. 

The  Function  of  the  Choroid  Glands  and  its  Relation  to  the 
Toxicity  of  Cerebrospinal  Fluid.  S.  P.  Kramer  {Brain,  1911, 
34,  39 — 44). — A  normal  saline  extract  of  the  choroid  gland  (choroid 
plexuses)  injected  into  an  anaesthetised  animal  intravenously  causes  a 
temporary  fall  of  arterial  pressure  ;  no  effect  on  the  heart  beat  is 
noticeable.  A  similar  effect  obtained  by  the  intravenous  injection  of 
certain  specimens  of  cerebro-spinal  fluid  from  pathological  cases  is 
attributed  to  excess  of  the  choroid  secretion.  W.  D.  H. 

Swelling  Capacity  of  Nerve  Tissue.  Julius  Bauer  {Zeitsch. 
Chem.  Ind.  Kolloide,  1911,  9,  112— 1 16).— The  influence  of  the 
addition  of  small  quantities  of  hydrochloric,  nitric,  sulphuric,  lactic, 
acetic,  and  boric  acids  to  water  on  the  swelling  capacity  of  nerve 
tissue  has  been  investigated.  The  data  show  that  the  swelling  of 
nerve  tissue  of  rabbits  and  cats  is  diminished  by  all  six  acids  if  the 
concentration  is  greater  than  00005A^.  Similarly,  the  swelling  of 
human  brain  tissue  is  decreased  in  all  cases  if  the  concentration  of  the 
acid  is  greater  than  O'OOliV.  These  results  show  that  acids  have  a 
dehydrating  effect  on  the  swelling  of  nerve  tissue,  as  has  been  already 
found  in  the  case  of  lipoids.  Fischer's  theory,  according  to  which 
oedema  is  due  to  the  increased  swelling  of  tissue  consequent  on  the 
formation  of  acid  substances,  canrjot  therefore  be  accepted  in  so  far  as 
brain  and  nerve  tissue  are  concerned. 

Salts  diminish  the  swelling  capacity  of  human  brain  tissue,  and  a 
similar  influence  is  found  in  the  case  of  non-electrolytes.  In  the  case 
of  very  dilute  acid  solutions,  the  swelling  is  sometimes  greater, 
sometimes  less,  than  for  pure  water.  H.  M.  D. 

Fat  Removal  in  Peripheral  Nerve  degeneration.  W.  Kelman 
Macdonald  {J.  Path.  Bad.,  1911,  16,  71 — 74). — Nerve-degeneration 
was  produced  in  rabbits  by  cutting  the  sciatic.  The  nerves  were 
examined  by  the  Marchi  method.  Six  days  after  the  operation,  the 
fatty  debris  had  not  been  carried  beyond  the  confines  of  perineurium ; 
five  days  later  it  had  reached  the  septa  between  the  nerve  bundles.  A 
few  days  later  the  amount  inside  the  perineural  sheaths  was  greatly 
lessened.  Phagocytic  and  scavenger  cells  are  the  main  agents  in  the 
transport.  W.  D.  H. 

Qualitative  Analysis  of  Tissue  Lipoids.  J.  Lorrain  Smith 
and  W.  JVlAiR  (X  Path.  Bact.,  1911,  16,  131— 134).— The  material  is 


Hh 


PHYSIOLOGICAL   CHEMISTRY.  ii.    1007 

fixed  by  formaldehyde,  and  methods  are  described  for  estimating  the 
acidity  of  the  chloroformic  extract,  the  total  alkali  used  in  saponifica- 
tion, the  cerebrosides,  the  cholesterol  both  free  and  combined  as  esters, 
and  phosphorus  to  indicate  the  amount  of  phosphatide.  The  method 
of  saponification  used  (barium  hydroxide)  completely  saponifies  fat 
and  lecithin,  but  leaves  the  cerebroside  almost  untouched.  Contrasting 
the  brain  of  the  child  and  adult,  it  was  proved  that  phosphatides  are 
more  abundant,  and  cholesterol  and  cerebroside  less,  in  the  child.  In 
cases  of  hemiplegic  softening,  the  cholesterol,  especially  that  in  ester 
form,  is  increased,  but  the  cerebroside  and  the  phosphorus  are  reduced. 
In  cases  of  general  paralysis,  cholesterol  is  normal  in  amount,  but 
cerebroside  and,  to  a  less  extent,  the  phosphorus  are  reduced. 

W.  D.  H. 

The  Influence  of  Lecithin  on  Absorption  by  the  Skin. 
S.  BoBSCHiM  (-Sioc/tem.  Zeitsch.,  1911,  35,  471 — 477. — The  hair  was 
partly  removed  from  rabbits,  and  the  influence  of  lecithin  in  various 
preparations  on  the  absorption  of  potassium  iodide,  eserine  sulphate, 
tetanotoxin,  and  other  substances,  when  rubbed  into  the  hairless  skin, 
was  investigated,  the  urine  being  examined  for  these  substances. 
Lecithin  appears  to  promote  very  slightly  the  absorption  of  potassium 
iodide,  but  had  no  effect  on  the  resorption  of  the  other  substances. 
The  author  used  in  a  modified  form  Paolini's  method  for  estimating 
colorimetrically  the  iodine  in  urine.  S.  B.  S. 

The  Significance  of  Oxygen  for  the  Growth  of  Mammalian 
Tissue.  Leo  Loeb  and  Moyer  S.  Fleischer  {Biochem.  Zeitsch.,  1911, 
36,  98 — 113). — The  experiments  were  carried  out  by  transplanting 
tissues  to  an  artificial  medium  of  blood-plasma,  which  was  afterwards 
allowed  to  clot.  The  influence  of  oxygen  on  the  formation  of  new 
tissue  in  this  artificial  medium  was  investigated. 

A  certain  oxygen  tension  is  necessary  for  growth  under  these 
conditions.  In  the  complete  absence  of  oxygen,  the  tissue  dies,  and  it 
loses  not  only  its  capacity  for  growth,  but  also  its  phagocytic 
capacity.  If  the  amount  of  oxygen  ordinarily  available  is  diminished, 
as,  for  example,  by  covering  the  tissue  with  the  plasma  coagulum,  the 
growth  of  the  cells  and  the  number  of  surviving  cells  are  diminished. 
Normal  growths  and  carcinomata  behave  similarly,  and  no  marked 
difference  could  be  noticed  between  epithelial  and  connective  tissue  j 
the  latter  appears,  however,  to  be  somewhat  more  resistant  when 
deprived  of  oxygen.  Increase  of  oxygen  tension  in  the  atmosphere 
surrounding  the  plasma  coagulum  generally  increases  the  peripheral 
surface  of  living  tissue  and  also  the  processes  of  growth  (mitoses). 

S.  B.  S. 

Creatine  and  Creatinine.  II.  Inanition  and  the  Creatine 
Content  of  Muscle.  Lafayette  B,  Mendel  and  William  C.  Eose 
(/.  Biol  Chem.,  1911,  10,  255— 264).— In  the  rabbit  and  fowl 
in  inanition,  an  increase  occurs  in  the  percentage  of  creatine  in  their 
muscles,  and  there  is  no  reasonable  ground  for  doubting  the  origin  of 
urinary  creatine  and  creatinine  in  endogenous  metabolism.     Contrary 
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results  reported  by  Howe  and  Hawk  in  the  dog  are  severely  criticised. 
The  increase  may  be  due  (1)  to  a  removal  of  the  non-creatine 
portion  of  the  muscle,  or  (2)  to  an  increased  formation  of  creatine. 
Reasons  are  given  why  the  first  is  probably  the  correct  view  to  take. 

W.  D.  H. 

Antipneumin.  Fr.  Batelli  and  Mlle.  Lina  Stern  (Biochem. 
Zeitsch.,  1911,  36,  114—143.  Compare  this  vol.,  ii,  748).— Anti- 
pneumin is  the  substance  which  exists  in  many  tissues,  and  has  the 
capacity  of  diminishing  primary  respiration.  It  is  precipitated  with 
the  nucleoprotein  when  an  aqueous  extract  of  the  tissues  is  acidified 
with  acetic  acid  (1  in  1500),  and  if  the  precipitate  thus  obtained  be 
dried,  a  powder  can  be  obtained  containing  antipneumin,  which  retains 
its  specific  action  for  a  long  period.  Muscles  and  heart  contain  little, 
if  any,  antipneumin ;  the  spleen  is  the  richest  in  this  substance.  It  is 
destroyed  by  heating  to  65°  by  moderate  concentrations  of  acid 
and  alkali,  and  by  treatment  with  alcohol  and  acetone.  It  is  not 
destroyed  by  peptic  digestion,  and  is  not  dialysable.  It  is  carried 
down  generally  with  precipitates.  It  does  not  digest  fibrin.  Its 
action  is  inhibited  by  blood  and  by  phosphates,  and  in  investigating 
the  content  of  any  tissue  in  antipneumin,  care  must  be  taken  to  take 
into  account  the  amount  of  phosphates  present.  Its  inhibitory  action 
on  pnein  is  not  immediate,  but  can  only  be  detected  after  it  has  acted 
for  some  time.  If  tissue  is  allowed  to  remain  in  contact  with  an 
antipneumin  solution  and  then  washed,  its  respiratory  capacity  is  not 
inhibited,  and  the  antipneumin  action  appears  therefore,  at  an] 
rate  after  a  short  contact,  to  be  reversible.  There  is  no  evidenc| 
that  pnein  and  antipneumin  are  directly  antagonistic.  The  action 
the  latter  on  primary  respiration  affects  both  the  oxygen  consumptioii 
and  carbon  dioxide  output,  so  that  there  is  little  effect  on  th| 
respiratory  quotient.  It  has  no  action  on  the  accessory  respirator 
processes  (on  the  alcohol  oxydase,  urico-oxydase,  or  the  oxidation  o| 
succinic  acid).  It  inhibits  the  oxidation  by  the  tissues,  on  the  othe 
hand,  of  citric  acid  (a  primary  oxidative  process).  It  appears 
regulate  chiefly  the  post-mortal  oxidative  processes.  S.  B.  S. 

The  Magnitude  of  the  Work  of  the  Liver.  Otto  Porgi 
{Biochem.  Zeitsch.,  1911,  36,  342— 343).— In  reference  to  Verzdr'J 
paper  with  this  title  (this  vol.,  ii,  746),  the  author  claims  that  hi8^ 
own  experiments  (Abstr,,  1910,  ii,  785),  carried  out  with  a  different 
technique,  are  of  value  in  arriving  at  conclusions  as  to  changes  of 
respiratory  quotient  produced  by  throwing  the  liver  out  of  general 
circulation.  S.  B.  S. 

Inversion  of  Sucrose  by  Bees.  A.  Korndoerfee  (Chem. 
Zentr.,  1911,11,777;  from  Apoth.  Zeit.,  1911,  28,  659).— Two  bees 
were  transferred  in  the  autumn  to  an  empty  honey-comb  and  fed  with 
a  50%  solution  of  sucrose.  After  half  an  hour,  the  sugar  transferred 
to  the  comb  was  removed ;  it  retained  42 — 44%  of  invert  sugar. 
A  single  passage  of  the  sugar  solution  through  the  honey  sack  of  the 
bee  suffices  to  invert  80%  or  more.  E.  F.  A. 
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Peptolytic  Enzymes  in  Parasitic  Worms.  Emil  Abderhalden 
{Zeitsch.  physioL  Chem.,  1911,  74,  409 — 410). — Unless  working  under 
strictly  comparable  conditions  the  yield  of  tyrosine  from  silk-peptone 
is  only  a  rough  measure  of  the  amount  of  peptolytic  enzyme  present. 
The  intestinal  contents  of  various  intestinal  worms  gave  wholly 
negative  results  by  this  and  by  the  optical  method.  But  if  the 
worms  were  chopped  up,  the  extracts  showed  the  presence  of  pepto- 
lytic enzymes  in  large  amounts,  and  the  biggest  yield  was  obtained 
from  the  intestinal  walls  of  such  worms.  W.  D.  H. 

The  Shield  of  Chelone  Imbricata.  Hans  Buchtala  {Zeitsch. 
fliymol.  Ghem.,  1911,  74,  212 — 220), — Investigation  of  various 
epidermal  horny  appendages  has  shown  great  differences  in  their 
composition.  The  horny  plate  of  the  tortoise  was  subjected  to 
hydrolysis  and  estimation  of  amino-acids  with  the  following  results. 
Glycine,  1936;  alanine,  2-95;  valine,  5*23;  leucine,  3*26;  phenyl- 
alanine, 1"08  ;  tyrosine,  13"59  ;  cystine,  5 "19,  and  glutamic  acid,  0%. 
The  high  percentage  of  glycine  and  of  tyrosine,  the  low  percentage  of 
leucine  and  cystine,  and  the  absence  of  glutamic  acid  are  remarkable. 
Of  the  total  nitrogen,  94"84%  is  in  the  form  of  mono-amino-acids, 
0  02%  as  melanin,  3*04%  as  ammonia,  and  3*09%  as  diamino-acids. 

W.  D.  H. 

Experimental  Glycosuria.  VII.  The  Amount  of  Glyco- 
genase  in  the  Liver  and  in  the  Hepatic  Blood  as  Affected 
by  Stimulation  of  the  Splanchnic  Nerve.  John  J.  R. 
MACLEOD  and  R.  G.  Pearce  {Amer.  J.  Physiol.,  1911,  28,  403—421). 
— Stimulation  of  the  great  splanchnic  nerve  of  the  dog  increases  the 
reducing  power  of  the  blood  issuing  from  the  liver,  but  no  increase  in 
the  glycogenolytic  power  of  the  liver-extracts.  The  blood  issuing 
from  the  liver  possesses  the  same  glycogenolytic  power  before  and 
during  stimulation  of  the  nerve.  The  conclusion  is  drawn  that 
modifications  in  the  glycogenolytic  activity  of  the  liver  do  not  depend 
on  changes  in  the  amount  of  glycogenase,  but  on  changes  in  the 
conditions  under  which  a  constant  amount  of  this  enzyme  is  acting. 

W.  D.  H. 

Isolation  of  the  Individual  Acids  in  Bile.  Fhitz  Pregl  and 
Hans  Buchtala  {Zeitsch.  Fhysiol,  Chem.,  1911,  74,  198— 211).— The 
crude  acids  obtained  by  boiling  ox  bile  with  sodium  hydroxide  for 
twenty-four  hours  and  then  acidifying  have  been  separated  from  each 
other  by  a  modification  of  Langheld's  process  (Abstr.,  1908,  ii,  211). 
The  results  in  the  main  confirm  those  of  Langheld,  the  acids  being 
obtained  in  the  following  percentages  (calculated  on  the  quantity, 
674  grams,  of  the  dry,  crude  acids) :  fatty  acids,  10-8  ;  cholic  acid, 
5r2  ;  deoxycholic  acid,  13'5  ;  choleic  acid,  11'9;  uncrystallised  acids, 
12*6.  Contrary  to  the  previous  experience  of  the  authors  and  of 
I-angheld,  it  was  found  that,  with  this  particular  bile,  sodium  chelate 
did  not  crystallise  from  the  boiling  alcoholic  solution. 

In  the  course  of  the  research  it  became  evident  that  the  presence 
of  the  fatty  acids  prevents  the  isolation  of  the  specific  bile  acids  by 
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any  short  process.  However,  by  the  following  method,  50 — 70%  of 
the  specific  bile  acids  can  be  obtained  in  a  crystalline  state  directly 
from  the  aqueous  solution  of  the  bile  after  it  has  been  boiled  with 
sodium  hydroxide  (3'75  mols.)  for  twenty-four  hours.  The  aqueous 
alkaline  solution  (after  one  extraction  with  ether  to  remove  the 
cholesterol,  if  desired)  is  treated  with  ether,  acetic  acid  (3  mols.)  is 
added,  and  then  hydrochloric  acid  (3-75  mols.)  under  stated  conditions. 
The  crystalline  mass  which  separates  consists  essentially  of  cholic, 
choleic,  deoxycholic,  and  a  small  quantity  of  the  higher  fatty  acids, 
whilst  the  aqueous  solution  contains  the  greater  portion  of  the  fatty 
acids  and  of  the  deoxycholic  acid.  The  crystalline  mass  is  digested 
with  alcohol,  and  is  thus  separated  into  a  sparingly  soluble  residue 
containing  cholic  and  choleic  acids,  and  an  alcoholic  solution  of  deoxy- 
cholic and  the  fatty  acids.  The  separation  of  the  constituents  of  the 
several  fractions  does  not  present  any  difficulty. 

Of  the  two  preceding  methods,  the  former  is  the  more  certain  and 
more  generally  applicable ;  human  bile  has  been  examined  by  both 
processes,  without  success  by  the  latter  method,  whilst  by  the  former 
the  crude  acids  have  been  almost  entirely  separated  into  the  individual, 
crystalline  constituents.  C.  S. 

Compounds  of  the  Aromatic  Series  as  Oholagogues  M. 
Petrowa  {Zeitsch.  physiol.  Chem.,  1911,  74,  429 — 435). — Sodium 
benzoate  and  salicylate,  thymol,  phenol,  guaiacol,  and  menthol  all 
cause  a  great  increase  in  the  secretion  of  bile,  and  all  of  them  are 
excreted  as  ethereal  sulphate.  Thiocol  (potassium  o-guaiacol- 
sulphonate)  has  no  such  action ;  it  is  itself  an  aromatic  sulphonate, 
and  therefore  the  liver  can  effect  no  further  union  with  sulphuric  acid. 

W.  D.  H. 

The  Bile  of  the  Hippopotamus.  Olof  Hammaesten  {Zeitsch. 
physiol.  Chem.,  1911,  74,  123 — 141). — Hippopotamus  bile  does  not  give 
the  ordinary  reactions  for  bile  pigment ;  when  freed  from  mucus  it  has 
a  reddish-green  colour.  It  contains  two  pigments,  which  give  absorption 
spectra  like  that  of  cholehsematin  (found  also  in  sheep  and  ox- bile). 
It  contains  10"9%  of  salts  soluble  in  water,  but  insoluble  in  alcohol ; 
these  are  maiuly  chlorides ;  carbonates  come  next,  with  a  small 
amount  of  sulphates  and  traces  of  phosphates.  Of  the  material  soluble 
in  alcohol,  95'4%  is  precipitable  by  ether.  It  is  poor  in  phosphatides, 
but  contains  a  substance  similar  to  jecorin.  Cholesterol  is  absent^  and 
the  material  soluble  in  ether,  which  is  very  scanty,  is  olein  with  a  little 
solid  fat.  The  bile  is  rich  in  glycocholic  acid,  and  contains  also  tanro- 
cholates ;  about  6*4%  of  the  sulphur  is  in  ethereal  sulphates.  The 
cholic  acid  from  the  taurocholate  is  the  usual  kind ;  the  glycocholic 
fraction  yields  a  little  cholic  acid,  but  this  is  not  quite  certain  ;  its 
chief  acid  is  one  not  hitherto  found,  although  it  resembles  hyocholic 
acid  in  some  points;  it  contains  1*2%  of  sulphur.  W.  D.  H. 

Colostral  Fat.  St.  Engel  and  A.  Bode  {Zeitsch.  physiol.  Cftem., 
1911,  74,  169—174). — The  colostrum  of  cows  has  been  collected 
immediately  after  calving,  on  the  following  day,  and  also  at  subsequent 
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intervals.  The  fat  has  been  extracted  and  examined  for  the  iodine 
number  and  also  for  the  saponification  number,  Keichert-Meissl  value, 
and  Polenske  value  by  Arnold's  method.  In  agreement  with  previous 
observations,  it  is  found  that  the  iodine  number,  initially  about  43, 
decreases  as  the  period  of  lactation  increases.  The  saponification 
number  varies  considerably  (217*9 — 226*4:  on  the  second  day)  in  fats 
from  different  cows,  but  increases  as  the  lactation  period  increases. 
The  Eeicheit-Meissl  value  increases  considerably  (from  23*4  to  30*2) 
between  the  first  and  second  day,  then  increases  more  slowly,  and  after 
about  a  week  sinks  to  the  normal  value,  29*0.  The  Polenske  value 
increases  with  the  period  of  lactation,  attaining  the  value  for  milk  fat 
after  the  first  week. 

According  to  the  preceding  constants,  the  colostral  fat  of  a  cow 
distinctly  shows  the  characteristics  of  a  milk  fat,  but  less  pronouncedly. 
The  transition  of  the  colostral  fat  into  milk  fat  is  gradual,  only 
the  Reichert-Meissl  values  showing  a  marked  increase  from  the  first 
to  the  second  day.  The  colostral  and  the  milk  fats  exhibit  slighter 
differences  in  the  case  of  a  goat  than  of  a  cow.  0.  S. 

Influence  of  Sodium  Chloride  on  the  Excretion  of  Bromides. 
CesarePaderi  [Chem.  Zentr.,  1911,  i,  1867  ;  from  Arch.  farm,  sperim., 
1911,  11,  196 — 213). — Dogs  on  a  normal  diet  of  cooked  horse-flesh 
received  5  to  10  grams  of  sodium  chloride  and  2*5  to  5  grams  of 
potassium  bromide ;  the  giving  of  the  bromide  increased  the  excretion 
of  sodium  chloride  in  the  urine,  and  the  elimination  of  bromide  was 
increased  by  the  administration  of  chloride.  If  the  diet  was  tree 
from  chlorides,  bromism  was  more  readily  induced  than  in  normal 
animals,  and  bromides  accumulated  in  the  blood.  The  explanation 
is  based  on  osmotic  phenomena.  W.  D.  H. 

The  Amount  of  Alcohol  Excreted  by  the  Animal  Organism 
under  Various  Conditions.  II.  Influence  of  Muscular  Work 
on  the  Excretion  of  Alcohol  in  Expired  Air  and  Urine. 
WiLHELM  VoLTz  and  August  Bavdrkxei.  {Fjiuger's  Archiv,  1911,  142, 
47 — 88.  Compare  this  vol.,  ii,  218), — A  continuation  of  previous 
researches  on  the  same  subject.  The  factor  specially  investigated  was 
the  influence  of  muscular  work;  this  increases  the  frequency  of 
respiration,  and  it  is  this  that  leads  to  a  greater  amount  of  alcohol 
finding  its  way  into  the  expired  air  than  during  repose.  There  is  also 
a  considerable  increase  in  the  amount  of  the  ingested  alcohol  which 
leaves  the  body  by  the  urine,  although  it  still  remains  less  than  the 
amount  expired.     Pull  numerical  details  are  given.  W.  D.  H. 

Free  Amino-acids  in  the  Intestinal  Contents  of  Certain 
Mammals.  Emil  Abderhalden  {Zettsch.  physiol.  Chem.,  1911,  74, 
436 — 444). — About  one-fitth  of  the  total  nitrogen  in  the  intestinal 
contents  of  dogs,  pigs,  oxen,  and  horses  is  contained  in  the  form 
of  free  amino-acids.  A  few  estimations  are  given  of  those  which  can 
be  estimated  by  simple  crystallisation ;  the  ester  method  lead  to  great 
loss.  In  the  case  of  dogs,  the  intestinal  contents  from  100  dogs 
Were  collected  together  ;  the  estimation  of  amino-acid  nitrogen  works 
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out  at  about  0"1  gram  per  dog.     The  material  has  to  be  boiled  to 
prevent  further  enzymic  cleavage  of  polypeptides.  W.  D.  H. 

Creatine  and  Creatinine.  III.  Excretion  of  Creatine  in 
Infancy  and  Childhood.  William  C.  Rose  (/.  Biol.  Chem.,  1911, 
10,  265 — 270). — Creatinine  excretion  in  young  children  is  very  low. 
The  muscles  of  a  new-born  infant  contain  more  creatine  than 
embryonic  muscles,  but  less  than  adult  muscle.  This  coincides  with 
Mellanby's  statement  that  age  is  an  important  factor.  It  will  account 
for  the  low  creatinine  excretion  in  infants,  and  furnishes  further 
evidence  for  the  origin  of  urinary  creatinine  in  muscle  metabolism. 
Creatine  is  usually  present  in  the  urine  until  the  age  of  puberty.  It 
is  conceivable  that  the  demand  for  carbohydrates  by  growing  tissues 
is  so  great  that  the  cells  are  left  in  partial  carbohydrate  hunger,  and 
are  thus  unable  to  perform  the  *'  endo-katabolic  "  activities  as  perfectly 
as  in  later  life.  W.  D.  H. 

Studies  on  Watei^Drinking.  IV.  The  Excretion  of 
Chlorides  when  Large  Amounts  of  Water  are  taken  between 
Meals.  S.  A.  Rulon,  jun.,  and  Philip  B.  Hawk  {Chem.  Zentr.,  1911, 
i,  1867;  from  Arch,  intern.  Med.,  7,  536 — 550). — The  investigations 
were  performed  on  healthy  young  men  in  nitrogenous  equilibrium.  In 
two  cases  the  urinary  chloride  increased  on  the  day  the  water  was 
taken,  and  then  returned  to  normal ;  this  is  explained  on  the 
supposition  that  the  secretion  of  gastric  juice  was  increased,  and  the 
excess  of  hydrochloric  acid  was  absorbed  and  excreted  as  ammonium 
chloride  ;  the  water  would  also  stimulate  protein  katabolism  in  the 
tissues.  In  one  case  the  increase  o^  chlorides  in  the  urine  occurred  on 
the  day  after  the  excess  of  water  eas  taken  ;  here  it  is  considered 
that  the  diluted  blood  would  seek  to  recoup  its  chlorides  from  the 
tissues,  and  that  with  the  fall  in  intake  of  water,  these  would  be 
excreted.  W.  D.  H. 

Fasting  Studies.  IV.  (Studies  on  Water-Drinking.  VII.) 
AUantoin  and  Purine  Excretion  of  Fasting  Dogs.  S.  R. 
Weeath  and  Philip  B.  Hawk  (/.  Amer.  Chem.  Soc,  1911,  33, 
1601 — 1622). — A  study  has  been  made  of  the  allantoin-nitrogen  and 
purine-nitrogen  excretion  of  three  adult  dogs  which  were  subjected  to 
fasts  of  from  forty-eight  to  ninety-six  days  and  of  a  pup  which  was 
subjected  to  a  seven-days'  fast.  The  data  obtained  for  the  allantoin- 
nitrogen  excretion  show  considerable  variations,  which  appear  to  be 
functions  of  the  age  and  development  of  the  animals.  A  decreased 
excretion  of  purine-nitrogen  was  observed  in  all  cases.  The  effect  of 
a  large  increase  in  the  ingestion  of  water  during  the  fast  produced  a 
marked  increase  in  the  output  of  allantoin-nitrogen  and  a  much  more 
pronounced  decrease  in  that  of  the  purine-nitrogen.  The  sum  of  the 
allantoin-  and  purine-nitrogen  excreted  was  higher  during  the  four  days 
in  which  large  quantities  of  water  were  ingested  than  during  any  other 
four-day  period  of  the  fast,  and  this  indicates  that  the  water  stimulated 
protein  katabolism.  E.  G. 
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The  Excretion  of  Quinine  by  the  Dog,  and  a  New  Method 
for  the  Estimation  of  this  Alkaloid.  Julius  Katz  {Biochem. 
Zeitsch.,  1911,  36,  144 — 189). — la  quinine  salts  the  acid  can  be 
estimated  quantitatively  by  titration  with  alcoholic  potassium 
hydroxide  solution,  using  Poirrier's  blue  as  indicator.  This  method 
can  also  be  applied  to  estimation  of  other  cinchona  alkaloids.  If  an 
alcoholic  solution  of  quinine  is  evaporated  with  hydrochloric  acid 
on  a  water-bath  in  presence  of  sodium  chloride,  the  salt 

C2oH2,02N2.2HCl 
can  be  obtained  free  from  excess  of  hydrochloric  acid  and  the  mono- 
acid  salt.  To  obtain  quinine  from  urine,  the  latter  is  treated  with 
half  its  weight  of  ammonium  sulphate  and  extracted  with  a  mixture 
of  1  part  of  chloroform  and  3  parts  of  ether.  The  extract  can  be 
cleared  with  magnesia  usta. 

The  dog  excretes  in  the  urine  smaller  amounts  of  quinine  than 
does  the  human  subject;  only  a  small  part  remains  unabsorbed  in 
the  faeces.  The  quinine  excretion  ceases  the  fourth  day  after 
ingestion.  The  amount  excreted  is  less  when  the  quinine  is 
administered  subcutaneously,  and  still  less  when  given  intra- 
muscularly, than  after  ingestion  per  os.  After  administration 
of  aristochin,  the  excretion  (of  quinine)  is  at  first  smaller  than  after 
quinine,  but  with  continued  administration,  increases ;  the  excretion 
also  continues  for  a  much  longer  period  after  the  ingestion  of  the  drug 
has  ceased.  Subcutaneous  and  intramuscular  injections  of  quinine 
cause  vomiting.  S.  B.  S, 

The  Iron  in  the  Urine  of  Domestic  Animals.  Max  Reich 
{Biochem.  Zeitsch.,  1911,  36,  209 — 239). — The  estimation  was  carried 
out  by  means  of  a  slightly  modified  Neumann  method.  The  normal 
urines  were  found  to  contain  on  an  average  1  mg.  iron  per  kilo.,  some- 
what about  the  same  amount  as  is  found  in  human  urine.  There  was 
not  much  difference  in  the  iron  content  whether  the  animals  were  fed 
on  an  iron-rich  or  iron-poor  diet  in  the  cases  of  dog,  pig,  and  sheep. 
The  iron  is  present  as  an  inorganic  ferric  compound  in  the  colloidal 
state,  and  can  be  precipitated  from  the  urine  by  calcium  chloride. 

S.  B.  S. 

Purine  Metabolism  in  Diseases  'Uf  the  Liver.  S.  La  Fbanca 
{Biochem.  Zeitsch.,  1911,  35,  434 — 444). — Patients  with  liver  cirrhosis 
were  fed  on  diets  free  from  purines,  or  containing  known  amounts  of 
purines  (or  caffeine),  and  the  amounts  of  uric  acid  and  purine  nitrogen 
excreted  in  the  urine  were  determined  under  these  two  conditions.  It 
was  found  in  Laennec's  atrophic  cirrhosis,  that  the  purine  destruction  in 
the  body  was  defective,  whereas  in  Hanot's  hypertrophic  cirrhosis  the 
purine  destruction  was  more  or  less  normal.  S.  B.  S. 

Auto-intoxication  and  Nephritis  in  Rabbits.  W.  Henwood 
Harvey  (/.  Path.  Bad.,  1911, 16,  95— 104).— That  products  of  protein 
decomposition  (/>-hydroxyphenylethylamine  and  the  like)  when  formed 
m  excess  in  the  alimentary  canal  and  absorbed  may  be  factors  in  the 
production  of  renal  disease  is  confirmed  by  the  present  experiments 
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dosed  with  such  substances,  either  given  by  the  mouth  or  intra- 
venously injected  over  considerable  periods.  Many  also  developed 
degenerative  changes  in  the  aorta.  W.  D.  H. 

The  Action  of  Cholesterol  Derivatives  with  Lecithin  in 
the  Syphilis  Reaction.  Carl  H.  Browning  and  J.  Cruickshank 
(J.  Path.  Bad.,  1911,  16,  135— 136).— The  addition  of  cholesterol  to 
lecithin  increases  the  amount  of  complement  absorbed  in  the  presence 
of  syphilitic  serum.  A  large  number  of  cholesterol  derivatives  were 
investigated,  but  none  was  found  equal  to  cholesterol  itself. 

W.  D.  H. 

Pharmacological  Behaviour  of  Certain  Insoluble  Prepara- 
tions of  Mercury.  I.  Eduardo  Filippi  {Arch.  farm,  sperim., 
1911,  11,  457 — 474;  Reprint). — The  action  of  mercury  compounds, 
(HgCl,  Hgl,  Hgig,  HgO,  and  mercury  salicylate)  was  studied  by 
digesting  them  with  various  organs  in  vitro,  at  38°  ;  fifteen  hours 
later,  after  filtration  and  centrifugalising,  the  organic  substance 
was  destroyed  and  the  mercury  estimated  electroly tically ;  the 
amount  of  mercury  per  100  grams  of  organ  (liver,  spleen,  muscle, 
kidney,  etc.)  varied  between  0*02  and  0*2.  Mercury  sulphide  does 
not  go  into  solution.  The  mercury  which  is  dissolved  from  the  other 
compounds  is  in  part  dialysable  and  precipitable  by  hydrogen  sulphide, 
in  part  dissolved  in  a  colloidal  state,  and  in  part  firmly  united  to 
organic  substances.  The  latter  compounds  increase  iu  amount  with 
more  lengthy  (eight  days)  digestion  at  the  cost  of  the  other  portions. 

W.  D  H. 

The  Influence  of  Potassium  Iodide  on  the  Accumulation 
of  Mercury  in  the  Liver.  Ferdinand  Blumenthal  and  Kurt 
Oppenheim  {Biochem.  Zeitsch.,  1911,  36,  291 — 300), — Mercury  was 
estimated  by  Salkowski's  method,  the  tissues  being  partly  destroyed 
by  potassium  chlorate  and  hydrochloric  acid.  From  an  aqueous 
extract  of  the  residue  the  mercury  was  deposited  on  copper,  from 
which  it  was  expelled  by  heating  in  a  test-tube.  The  condensed 
metal  was  rendered  visible  by  converting  it  into  the  iodide  with 
iodine  vapour.  The  experiments  were  carried  out  on  rats  and  rabbits 
with  a  variety  of  mercury  compounds  (nitromercuribenzoate,  diamino- 
mercuribenzoate,  mercuric  chloride,  asurol,  etc.).  It  was  found  that 
the  liver  was  the  only  organ  in  which  the  mercury  was  constantly 
found.  It  was  also  observed  that  the  rate  of  excretion  after  \ 
subcutaneous  injection  of  compounds  easily  soluble  in  water  was  nob 
always  more  rapid  than  in  the  case  of  those  compounds  which  are 
only  slightly  soluble.  If  potassium  iodide  is  administered  simul- 
taneously with  the  mercury  compounds,  the  deposition  of  mercury  in 
the  liver  was  inhibited.  S.  B.  S. 

The  Behaviour  of  Ethylene  Glycol,  Propylene  Glycol,  and 
Glycerol  in  the  Animal  Body.  Soichiro  Miura  {Biochem.  Zeitsck, 
1911,  36,  25 — 31). — When  glycerol  or  ethylene  glycol  is  given  to 
animals   either  by  the  mouth   or  subcutaneously,  no   derivatives  of 
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glycuronic  acid  or  other  reducing  substances  are  found  in  the  urine. 
Propylene  glycol,  on  the  other  hand,  is  excreted  as  a  derivative  of 
glycuronic  acid,  which  may  be  isolated  from  the  urine  *as  barium 
propyleneglycolmonoglycuronate.  W.  J.  Y. 

The  Action  of  Intravenous  Injections  of  Concentrated 
Solutions  of  Sugar  and  Salt.  G.  G.  Wilenko  [Arch.  exp.  Path. 
Pharm.,  1911,  ^,  143 — 159). — Intravenous  injection  of  concentrated 
salt  solution  in  rabbits  causes  hyperglycsemia  by  stimulation  of  the 
central  nervous  system.  The  nerve  stimulus  is  the  cation.  Another 
effect  is  first  an  increased  and  then  a  lessened  permeability  of  the 
kidneys  for  sugar.  This  is  determined  by  osmotic  factors.  The 
effect  of  concentrated  solutions  of  dextrose  on  thekidaey  is  the  same, 
but  less  well  marked.  W.  D.  H. 

The  Behaviour  of  o-Iodoanisole  in  the  Organism.  Riccardo 
LuzzATO  and  G.  Satta  {Arch.  farm,  sperim.,  1911,  11,  393 — 404  ; 
Reprint). — Doses  of  5 — 6  grams  of  o-iodoanisole  in  dogs  cause  local 
excitation,  but  no  toxic  effect?.  It  is  excreted  in  part  unchanged 
in  the  faeces ;  about  40%  appears  in  the  urine  ;  a  small  fraction  of 
the  iodine  is  there  in  inorganic  union  j  the  greater  part  is  present 
as  ethereal  derivatives,  probably  as  esters  of  o-iodoquinol  monomethyl 
ether  (35%  being  present  as  sulphate  and  65%  as  glycuronate). 

W.  D.  H. 

The  Behaviour  of  lodo-fat  Derivatives  of  Cholesterol  in  the 
Dog's  Body.  Emil  Abderhalden  and  Emil  Gressel  {Zeitsch.  physiol. 
Chem,,  1911,  74,  472 — 480). — a-Iodopropionylcholesterol  crystallises  in 
tufts  of  needles,  m.  p.  115°;  (3-iodopropionylcholesterol  crystallises  in 
plates,  m.  p.  100°  ;  di-iodoelaidylckolesterol,  m.  p.  90°,  was  not  obtained 
in  crystalline  form.  All  three  are  badly  absorbed,  two-thirds  of  the 
iodine  given  being  recovered  in  the  faeces.  Iodine  passes  into  the 
urine  for  four  or  five  days  after  the  administration,  and  a  considerable 
fraction  of  what  is  absorbed  remains  in  the  tissues.  W.  D.  H. 

Behaviour  of  Some  Aliphatic  lodo-acids  in  the  Organism. 
GiACOMO  PoNzio  {Gazzetta,  1911,  41,  i,  781 — 787.  Compare  Abstr., 
1904,  i,  548;  1905,  i,  405). — In  view  of  the  use  of  calcium  iodo- 
behenate  as  a  drug,  the  author  has  investigated  the  physiological 
action  of  some  salts  and  amides  of  aliphatic  iodo-acids  formerly  pre- 
pared by  him.  Calcium  a-iodopalmitate,  Ca(CjgH3Q02l)2,  is  an 
amorphous  powder.  a-Iodopalmitamide,  C^gllggONl,  is  prepared  :  (1) 
from  ammonia  and  2-iodopalmityl  chloride  (obtained  with  phosphorus 
pentachloride) ;  (2)  from  a-bromopalmitamide  by  heating  it  for  some 
hours  with  an  alcoholic  solution  of  potassium  iodide.  Ttie  substance 
crystallises  in  large,  lustrous  laminse,  m.  p.  108°.  a-Bromopalmitamide 
crystallises  in  small,  colourless  plates,  m.  p.  85°. 

Calcium  a-iodostearate,  Ca(Cj^gHg^02l)2>  is  an  amorphous  powder. 
a.-Iodo8tearamide,  CjgHggONI,  crystallises  in  large,  lustrous  laminse, 
m.  p.  112°.  a-Bromostearamide,  CjgHggONBr,  crystallises  in  small, 
colourless  plates,  m.  p.  91°. 
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The  administration  of  the  calcium  salts  is  well  supported  by  the 
organism,  and  they  are  absorbed,  the  iodine  being  liberated  in  the 
urine,  but  the  amides  pass  through  the  gastrointestinal  canal  for 
the  most  part  unchanged.  R.  V.  S, 

The  Behaviour  of  Stereoisomerio  Tartaric  Acids  in  the 
Dog's  Organism.  Carl  Neuberg  and  Sumio  Saneyoshi  (Biochem. 
Zeitsch.,  1911,  36,  32 — 36). — When  dogs  were  fed  with  either  d-  or 
/-tartaric  acid,  the  same  percentage  of  the  total  acid  reappeared 
unchanged  in  the  urine,  whilst  when  racemic  acid  was  given,  the  acid 
found  in  the  urine  was  still  optically  inactive.  There  is  thus  no 
evidence  that  /J-tartaric  acid  is  used  up  in  the  body  more  quickly  than 
rf-tartaric  acid  (compare  Brion,  Abstr.,  1898,  ii,  618).  W.  J.  Y. 

The  Method  of  Action  of  Phenylcinchonic  Acid  on  the 
Purine  Metabolism  of  the  Dog.  Konrad  Fromherz  (Biochem. 
Zeitsch.y  1911,  35,  494 — 502). — The  influence  of  the  administration  of 
atophan  (phenylcinchonic  acid)  on  the  allantoin,  uric  and  phosphoric 
acid  excretions  of  dogs  in  different  circumstances  of  nutrition  was 
investigated.  Somewhat  varying  effects  were  obtained.  The  author 
believes  that  the  most  probable  action  of  the  drug  is  the  increase  of 
the  capacity  of  the  kidneys  for  excreting  the  degradation  products  of 
nucleic  acid.  When  this  capacity  has  already  reached  its  maximum, 
the  action  of  the  drug  would  naturally  have  no  effect.  S.  B.  S. 

The  Influence  of  Saponin  on  the  Physiological  Action  of 
Digitoxin.  J.  J.  Postoeeff  {Biochem.  Zeitsch.,  1911,  36,  335 — 341). 
— The  investigation  was  undertaken  with  the  object  of  determining 
whether  saponins  increase  the  toxic  action  of  digitoxin,  Straub's 
method  of  perfusion  through  the  frog's  heart  being  employed.  To 
produce  the  death  of  the  heart,  within  a  half  hour,  it  was  found  that 
doses  of  0'025  mg.  and  upwards  were  necessary.  If  0'02  mg.  saponin 
be  present  in  the  Ringer's  solution  (2  c.c),  then  a  dose  of  only 
0'02  mg.  digitoxin  was  capable  of  producing  death  (cession  of 
ventricular  beat)  within  this  period.  S.  B.  S. 

The  Action  of  Crystalline  Aconitine  on  the  Isolated  Frog's 
Heart.  Curt  Hartung  {Arch.  exp.  Path.  Fharm.,  1911,66,  1 — 57). — 
A  detailed  experimental  study  of  the  action  of  aconitine  on  the  frog's 
heart.  The  effect  is  a  depressant  one,  first  the  ventricular  and  then 
the  auricular  beats  being  extinguished.    The  heart-muscle  is  paralysed. 

W.  D.  H. 

The  Action  of  Crystalline  Aconitine  on  the  Motor  Nerves 
and  Skeletal  Muscles  of  Cold-blooded  Animals.  Curt  Hartung 
{Arch.  exp.  Path.  Pharm.,  1911,  66,  58—70). — The  effect  of  aconitine 
on  nerves  is  first  stimulating  (unless  the  solution  is  very  dilute), 
then  paralysing.  The  question  whether  the  drug  acts  also  on  the 
motor  endings  of  the  nerve  in  muscle  is  discussed.  W.  D.  H. 

Adrenaline  Immunity.  N.  Waterman  {Zeitsch.  physiol.  Chem., 
1911,74,273 — 281). — Various  explanations  of  the  so-called  adrenaline 
immunity  are  discussed,  such  as  a  change  in  the  substance  in  the 
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myoneural  junction  on  which  adrenaline  acts,  a  paralysis  of  the 
autonomic  nervous  system,  and  the  relationship  between  adrenaline 
administration  and  an  increase  of  the  blood-sugar.  No  very  definite 
conclusion  is  reached.  W.  D.  H. 

Influence  of  Caffeine  on  the  Ureopoetio  System  of  the 
Liver.  Giovanni  Battista  Zanda  {Ghem.  Zentr.,  1911,  i,  1602  j  from 
Arch.  farm,  sperim.^  11,  125 — 135). — Diuretin  and  caffeine  increase 
the  sugar  and  urea  in  the  blood,  and  the  urea  in  the  liver.  This 
increase  may  explain  the  diuretic  power  of  these  drugs. 

W.  D.  H. 

The  Influence  of  Substances  of  the  Digitalin  Group  on 
Blood-pressure  in  the  Rabbit.  Hernando  {Arch.  exp.  Path.  Pharm., 
1911,  ^,  118 — 131). — The  rise  of  pressure  produced  by  strophanthin 
and  helleborein  is  variable,  but  is  especially  small  in  chloralised 
animals.  If  the  pressure  is  first  lowered  by  bleeding,  the  rise  is  more 
pronounced.  The  effect  is  mainly  of  cardiac  origin,  and  chloral 
lessens  the  excitability  of  cardiac  muscle.  W.  D.  H. 

The  Action  of  Morphine,  Codeine,  Dionine,  and  Heroine, 
on  Breathing.  B.  von  Issekutz  {PJliiger's  Archiv,  1911,  142, 
255 — 272). — From  experiments  on  rabbits,  the  conclusion  is  drawn 
that  there  is  no  qualitative  difference  in  the  action  of  the  four  drugs 
mentioned  in  the  title  on  respiration.  All  of  them  lessen  the  number 
of  inspirations,  also  their  volume  and  energy,  if  the  animal  to  start 
with  is  breathing  normally.  If,  however,  the  breathing  is  superficial, 
these  drugs  increase  the  volume  and  the  energy  of  the  respiratory 
act.  W.  D.  H. 

The  Influence  of  Tetrahydro-/3-naphthylamine  on  Tempera- 
ture and  Respiratory  Exchange.  N.  Mutch  and  Marcus  S. 
Pembrey  {J.  Physiol.,  1911,  43,  109 — 129). — This  compound  causes 
rapid  respiration,  convulsions,  excitation  of  sympathetic  nerves,  and 
other  symptoms  which  may  end  fatally.  Particular  attention  was  paid 
to  the  rise  of  temperature  which  occurs,  and  is  due  to  increase  of 
muscular  action  produced  by  action  on  the  central  nervous  system. 
This  is  antagonised  by  anaesthetics.  W.  D.  H. 

Action  of  /8-Iminazolylethylamine  [4-j3-Aminoethylgly- 
oxaline].  Henry  H.  Dale  aud  Patrick  P.  Laidlaw  (J.  Physiol.,  1911, 
43,  182 — 195). — This  compound  produces  a  vaso-dilator  fall  of  blood 
pressure  in  carnivora,  monkey,  and  fowl.  This  is  a  direct  effect  of  the 
base.  It  slightly  retards  blood  coagulation,  accelerates  the  flow  of 
lymph  in  the  thoracic  duct,  and  lowers  body  temperature. 

W.  D.  H. 

Biochemical  Investigation  of  Aromatic  Mercury  Com- 
pounds. Ferdinand  Blumenthal  (Biochem.  Zeitsch.,  1911,  35, 
503 — 505.  Compare  this  vol.,  ii,  577). — A  reply  to  Schrauth  and 
Schoeller  (this  vol.,  ii,  687).  S.  B.  S. 
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The  Mechanism  of  Antagonistic  Salt  Action.  Jacques  Loeb 
{Biochem.  Zeitsch.,  1911,  36,  275 — 279). — The  author  recapitulates 
several  of  his  recently  published  results  on  the  toxic  action  of  sodium 
chloride  on  marine  organisms,  all  of  which  show  that  the  toxic  action 
ceases  to  exist  when  potassium  chloride  and  calcium  chloride  are 
present  in  the  same  relative  proportions  as  they  exist  in  blood  and 
sea-water.  He  gives  reasons  for  showing  that  this  combination  of 
salts  is  no  mere  nutrieot  medium,  but  ascribes  their  combined  action 
to  their  effect  on  the  colloids.  The  three  salts  in  the  proper  relative 
proportions  so  act  on  the  colloids  (of  the  egg  membrane,  etc.)  that 
these  have  just  the  correct  permeability  for  salts  and  other  substances 
which  is  necessary  for  the  maintenance  of  the  correct  vital  conditions. 
As  the  proteins  alter  in  presence  of  different  cations  and  anions 
(Pauli)  as  regards  their  physical  character,  the  salts  being  quantita- 
tively different  in  their  actions  in  this  respect,  no  other  combinations 
can  be  substituted  for  the  combination  of  the  chlorides  of  sodium, 
potassium,  and  calcium  as  they  exist  in  sea- water.  S.  B.  S. 

Nerve  Excitability  in  Oxalate  Poisoning.  Richard  Chiari 
and  Alfred  Frohlich  {Arch.  exp.  Path.  Pharm.,  1911,  QQ,  110 — 117). 
— The  excitability  of  the  vagus  to  faradic  stimulation  is  lowered,  and 
its  su.sceptibility  to  atropine  is  increased,  in  oxalate  poisoning. 
Calcium  chloride  in  cases  of  slight  poisoning  by  oxalates  antagonises 
these  effects.  The  excitability  of  autonomic  nerves  is  affected  in  the 
same  way,  although  the  movements  of  the  small  intestine  are 
unaffected.  W.  D.  H. 


Chemistry  of  Vegetable  Physiology  and  Agriculture. 


The  Optional  Forms  of  Lactic  Acid  Produced  by  Pure 
Cultures  of  Bacillus  Bulgaricus.  James  N.  Currie  {J.  Biol. 
Chem.,  1911,  10,  201 — 211). — Various  strains  of  this  bacillus  from 
different  sources  in  pure  cultures  produce  different  varieties  of  lactic 
acid.  The  d-lactic  acid  strain  predominates.  In  some  cases 
inactive  lactic  acid  is  formed,  which  probably  necessitates  the  presence 
of  both  dextro-  and  Isevo-acid-producing  enzymes  in  the  same  organism. 
The  bacilli  of  B.  Bulgaricus  type  in  human  faeces  and  human  saliva  are 
identical.  Some  strains  produc^e  small  amounts  of  succinic  acid, 
which  may  account  for  the  presence  of  this  acid  in  Cheddar  cheese. 

W.  D.  H. 

The  Influence  of  Strychnine  on  Bacteria.  Wl.  S.  Sadikoff 
{Centr.  Bakt.  Par.,  1911,  i,  60,  417— 425).— Experiments  showed  that 
certain  bacteria  were  able  to  grow  in  bouillon  to  which  had  been  added 
0  2 — 5  0%  of  strychnine  phosphate,  sulphate  or  chloride.  The 
organisms  were  found  to  be  more  sensitive  when  grown  on  strychnine 
agar,  but  Proteus,  Bacillus  suhtilis,  B.  mesentei'icus,  B.  coli,  and  B.  typhi 
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were  able  to  grow  in  the  presence  of  0*5%  of  the  phosphate.  Staphylo- 
coccus aureus  and  some  moulds  were  more  resistant ;  the  former 
organism  becomes  non-chromogenic  when  strychnine  chloride  is  used 
instead  of  the  phosphate.  In  like  manner,  the  secretion  of  tryptase, 
invertase,  and  maltase  is  checked,  or  the  enzymes  are  destroyed. 

The  non-toxic  behaviour  of  these  salts  is  believed  to  be  due  to  the 
deposition  of  free  strychnine  by  ammonia  and  basic  amides  formed  in 
the  cultures.  H.  B.  H. 

Action  of  Gypsum  on  Nitrification.  Seeafino  Dezani  {Ghem. 
Zentr.,  1911,  ii,  157  ;  from  Staz.  sper.  agrar.  ital.,  1911,44,  119—137). 
— Soil  (1 — 2  grams)  with  magnesium  carbonate  (2  grams),  a  solution 
of  an  ammonium  salt  (200  c.c),  and  gypsum  (0*5  to  2-0°/qq),  both  with 
and  without  organic  matter,  was  inoculated  with  B.  Nilrosomonas  and 
with  B.  Nitromonas  respectively,  and  the  ammonia,  nitrites,  and 
nitrates  estimated  from  time  to  time.  Similar  experiments  were 
made  with  an  artificial  soil  and  with  soil  (500  grams).  Nitrification 
was  not  materially  increased  by  the  presence  of  gypsum. 

N.  H.  J.  M. 

Sugar  Tests  and  Pathogenicity  in  the  Differentiation  of 
Streptococci.  J.  M.  Beattie  and  A.  G.  Yates  (/.  Path.  Bact., 
1911,  16,  137 — 138). —  Forty-two  strains  were  investigated.  Gordon's 
tests  do  not  differentiate  those  which  are  pathogenic  and  those  which 
are  not.  W.  D.  H. 

Fixation  of  Nitrogen  by  Yeasts  and  other  Fungi. 
Charles  B.  Lipman  {J.  Biol.  Chem.,  1911,  10,  169— 182).— Eighteen 
organisms,  yeasts,  pseudo-yeasts,  and  moulds  were  found  to  show  a 
more  or  less  pronounced  power  of  fixing  atmospheric  nitrogen.  The 
highest  amount  fixed  was  2*94  mg.-  per  gram  of  mannitol  by  pseudo- 
yeast  Tulare  No.  46b  in  solution  of  mannitol  in  distilled  water. 
Aspergillus  niger  and  Penicillium  glaucum  fix  nitrogen  as  stated  by 
previous  observers.  Botrytis  cinerea,  a  parasitic  fungus,  has  the 
same  power.  W.  D.  H. 

Fermentations  with  Yeast  in  Absence  of  Sugar.  III. 
Carl  Neuberg  and  Laszlo  Karczag  {Biochem.  Zeitsch.,  1911,  36, 
60 — 68). — In  earlier  communications  (this  vol.,  ii,  320,  520)  it  was 
f^hown  that  a  number  of  substances  other  than  sugars  give  off 
carbon  dioxide  when  treated  with  yeast. 

In  the  cases  of  pyruvic,  c?-tartaric,  and  glycerophosphoric  acids,  it 
is  now  found  that  this  evolution  of  carbon  dioxide  in  presence  of 
yeast  is  accompanied  by  a  considerable  disappearance  of  the  substance. 
The  other  products  of  the  fermentation  have  also  been  isolated  in  the 
cases  of  pyruvic  and  oxalacetic  acid  (next  abstract). 

The  carbon  dioxide  is  therefore  due  to  a  true  fermentation  of  the 
substance,  and  not  to  an  increase  in  the  auto-fermentation  of  the 
yeast,  as  was  obtained  by  Harden  and  Paine  (Proc,  1911,  27,  103) 
by  the  addition  to  yeast  of  a  molar  solution  of  sodium  chloride  or 
ammonium  sulphate.     On  the  other  hand,  the  authors  were  only  able 
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to  repeat  the  results  obtained  by  Harden  and  Paine  on  rare  occasions, 
neutral  salts,  as  a  rule,  producing  on  the  contrary  an  inhibition  of  the 
auto-fermentation.  'This  difference  in  behaviour  is  ascribed  to  the 
difference  between  English  and  German  yeasts.  W.  J.  Y, 

Fermentations  with  Yeast  in  Absence  of  Sugar.  IV.  A 
New  Enzyme  in  Yeast-Carboxylase.  Gael  Neuberg  and  LiszL6 
Karczag  {Biochem.  Zeitsch.,  1911,  36,  68 — 75). — Free  pyruvic  acid 
and  oxalacetic  acid  in  solutions  of  1%  are  fermented  by  yeast  with 
production  of  carbon  dioxide  and  acetaldehyde :  CH3*CO'C02H  = 
COg  +  GH3-CH0 ;  C02H-CH2-GO-C02H  =  2CO2  +  CHg-CHO.  The 
acetaldehyde  may  be  detected  by  distilling  the  mixture  and  isolating 
from  the  distillate  by  means  of  the  ;9-nitrophenylhydrazone.  These 
decompositions  are  not  brought  about  when  yeast  which  has 
previously  been  heated  is  employed,  but  are  found  to  occur  with 
yeasts  which  have  been  killed  with  acetone,  toluene,  etc.  It  is 
therefore  due  to  an  enzyme  to  which  the  name  carboxylase  is 
given. 

When  potassium  pyruvate  is  fermented,  the  reaction  goes  somewhat 
differently,  potassium  carbonate  being  formed:  2CH3'CO*C02K  + 
HgO  =  2CHg'CH0  +  GO2  +  KgCOg.  In  this  case  some  of  the  carbon 
dioxide  will  be  held  in  solution,  forming  potassium  hydrogen  carbonate, 
and  the  aldehyde  will  be  polymerised  in  presence  of  alkali.  The 
fermentation  of  potassium  pyruvate  is  therefore  more  difficult  to 
demonstrate.  W.  J.  Y. 


Fermentations  with  Yeast  in  Absence  of  Sugar.  V. 
Carboxylase.  Carl  Neuberg  and  Li.szL6  Karczag  {Biochem. 
Zeitsch.,  1911,  36,  76 — 81). — This  enzyme  was  found  to  be  present 
in  all  the  different  races  of  yeast  tried  ;  almost  all  yeasts  fermented 
pyruvic  acid,  whilst  all  fermented  oxalacetic  acid.  The  action  of  the 
enzyme  may  readily  be  demonstrated  by  incubating  at  38**,  12  c.c.  of  a 
1%  solution  of  the  acid  with  2  grams  of  yeast  in  a  Schrotter's  fermenta- 
tion tube.  After  twenty  to  twenty-five  minutes  a  quantity  of  carbon 
dioxide  will  have  collected,  and  the  liquid  in  the  tube  will  smell  of 
acetaldehyde,  the  presence  of  which  may  be  confirmed  by  its  j9-nitro- 
phenylhydrazone. 

The  enzyme  is  distinct  from  zymase.  W.  J.  Y. 

The  Theory  of  Disinfection.  Eeginald  0.  Herzog  and  E. 
Betzel  {Zeitsch.  physiol.  Chem.,  1911,  74,  221 — 241). — Various 
antiseptics  (chloroform,  mercuric  chloride,  phenol,  etc.)  were 
investigated,  and  yeast  was  the  organism  selected  for  experiment. 
Adsorption  plays  a  part  in  the  process,  and  this  is  reversible ;  it 
follows  the  logarithmic  law.  This  is  the  first  phase  in  disinfection ; 
the  second  is  the  chemical  action  of  the  disinfectant  on  the  micro- 
organism ;  the  law  for  this  part  of  the  action  is  not  a  simple  one, 
as  determined  by  counting  the  dead  cells,  and  requires  further 
investigation.  W.  D.  H. 

'Mi' 
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Inhibiting  Action  and  Germ-destroying  Power  of  Free 
Sulphurous  Acid,  its  Salts,  and  other  Complex  Derivatives. 
Ekkehard  Hailer  (Arb.  Kais  Gesundheits-Amt,  1911,  36,  297 — 340), 
— An  account  of  comparative  tests  with  solutions  of  various  con- 
centrations on  moulds,  yeasts,  and  bacteria.  The  experiments  are 
divided  into  two  classes,  the  "  static  "  series,  in  which  the  nutritive 
mixtures  containing  the  organism  were  allowed  to  remain  under  the 
influence  of  varying  concentrations  of  the  respective  inhibiting 
reagents,  and  the  "  kinetic  "  series,  in  which  the  organism  was  sub- 
mitted for  a  certain  time  to  the  inhibiting  reagent,  a  culture  then 
transferred  to  the  nutritive  broth,  and  the  presence  or  absence  of  life 
demonstrated.  The  resistance  of  the  organism  to  the  concentration 
of  the  disinfectant,  as  a  rule,  followed  the  order,  that  if  the  concentra- 
tion of  the  germicide  sufficient  to  kill  the  very  sensitive  bacteria  be 
taken  as  unity,  then  yeast  would  require  four  times,  and  moulds  five 
times,  that  concentration  for  their  destruction. 

The  compounds  employed  were  sulphuric  and  sulphurous  acids, 
sodium  and  sodium  hydrogen  sulphites,  and  the  sodium  sulphite 
compounds  of  acetone,  formaldehyde,  acetaldehyde,  and  dextrose 
respectively,  their  action  being  compared  with  each  other  and  with 
phenol.  F.  M.  G.  M. 

The  Respiration  of  Plants.  W.  Zaleski  and  A.  Reinhard 
{Biochem.  Zeitsch.,  1911,  35,  228— 245).— The  destruction  of  the 
structure  of  the  cells  (by  grinding  in  a  mortar)  causes  in  some  plants 
an  increased  and  in  others  a  diminished  respiration.  The  disintegra- 
tion of  the  killed  material,  in  contrast  to  the  results  obtained  with  the 
living  material,  has  either  no  influence  on  the  respiratory  energy,  as 
measured  by  the  carbon  dioxide  output,  or  increases  it.  When  the 
plants  are  killed,  the  anaerobic  processes  become  more  prominent ;  the 
more  important  the  r61e  played  by  such  processes  in  the  living  plant, 
the  less  is  the  respiratory  process  of  the  plant  interfered  with  when  it 
is  killed.  The  effects  of  various  substances  on  the  respiratory  energy 
were  also  investigated.  It  was  found  that  sugar  solutions  which  had 
been  fermented  with  zymin,  and  to  a  greater  extent  neutralised 
extracts  of  the  corresponding  quantity  of  zymin,  or  expressed  yeast 
juice,  stimulate  the  respiratory  'energy  of  pea  and  wheat  seeds. 
Quinine  has  no  effect  on  the  respiration  of  sprouting  pea  seeds. 

S.  B.  S. 

The  Nutrition  of  Green  Plants  with  Formaldehyde  and 
Formaldehyde-yielding  Substances.  Thomas  Bokorny  {Biochem. 
Zeitsch.,  1911,  36,  83 — 97). — Stronger  solutions  of  formaldehyde  are 
toxic  to  plants.  From  dilute  solutions,  however  (0-001%),  spirogyra, 
which  has  been  rendered  starch-free  by  keeping  in  the  dark  and  treatment 
with  calcium  nitrate,  can  synthesise  starch.  Cress,  also,  which  has 
been  rendered  starch-free,  can  form  starch  if  kept  under  a  bell-jar  over 
sodium  hydroxide  solution  to  which  has  been  added  not  too  much 
formaldehyde  (0*1%).  With  methylal,  plants  remained  alive,  but  did 
not  form  starch  until  they  were  exposed  to  light.  Algae  can  form 
Btarch   from   the   sodium    bisulphite    compound   of   formaldehyde   if 
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disodium  or  dipotassium  phosphate  is  present,  which  renders  the 
sodinm  sulphite  set  free  harmless.  With  flowering  plants,  on  the 
other  hand,  no  definite  positive  result  was  obtained  when  this 
substance  was  used.  Methyl  alcohol  stimulates  the  growth  of 
pea-seedlings.  S.  B.  S. 

Amounts  of  Substances  Yielding  Hydrogen  Cyanide  in 
Some  Fruit  Seeds.  Paul  Huber  {Landw.  Versuchs.-Stat.,  1911,  75, 
462 — 482). — Native  pear  .seeds  contain  no  amygdalin,  or  not  more 
than  0*0025%.  Apple  seeds  were  found  to  contain  approximately  the 
amounts  of  amygdalin  found  by  Lehmann  (046 — 1*21%).  The  seeds 
of  sweet  apples  generally  contain  less  hydrogen  cyanide  than  those  of 
sour  apples.  Seeds  of  apple  and  pear  quinces  cannot  be  distinguished 
by  the  amounts  of  amygdalin  they  contain. 

Seeds  of  stone  fruits  contain  considerably  more  hydrogen  cyanide- 
producing  substances  than  hitherto  supposed.  As  much  as  0*3%  of 
hydrogen  cyanide  was  obtained  in  some  cases,  corresponding  with  5% 
of  amygdalin. 

No  relation  seems  to  exist  between  the  amount  of  total  nitrogen  in 
the  seeds  and  the  amount  of  glucosides  producing  hydrogen  cyanide. 

N.  H.  J.  M. 

Phytase  in  Lower  Fungi.  Arthur  W.  Dox  and  Ross  Golden 
{J.  Biol.  Chem.,  1911,  10,  183 — 186). — An  enzyme  which  decomposes 
phytin  into  inositol  and  phosphoric  acid  was  first  noted  in  rice  bran  by 
Suzuki  and  his  colleagues.  It  is  probable  that  such  an  enzyme  is 
present  in  all  plants  which  contain  phytin,  or  at  any  rate  has  a  wide 
distribution.  It  has  not  been  found  in  animal  tissues ;  the  present 
research  shows  that  it  occurs  in  various  kinds  of  Aspergillus  ;  the 
enzyme  is  present  there  in  both  the  intra-  and  extra-cellular  form. 

W.  D.  H. 

The  Inulinase  of  Aspergillus  niger.  J.  Boselli  {Ann.  Inst. 
Pasteur,  1911,  25,  695). — The  secretion  of  inulinase  by  Aspergillus  is 
the  same  whether  inulin,  sucrose,  dextrose,  Isevulose,  or  sucrose  and 
peptone  are  employed.  The  enzyme  diffuses  with  ease  into  the 
culture  liquid,  especially  when  the  culture  is  old. 

The  optimum  acidity  for  the  activity  of  the  enzyme  varies  with  the 
acid  used  and  inversely  with  the  temperature  3  at  51°  the  optimum 
concentration  of  sulphuric  acid  is  IV/200,  and  that  of  acetic  acid 
N/12-5.  At  a  given  temperature  the  amount  of  change  corresponds 
with  the  concentration  of  acid,  optimum  concentrations  of  acetic  and 
sulphuric  acids  leading  to  equal  changes.  Slight  alkalinity  arrests 
the  action  of  inulinase.  The  rate  of  change  conforms  to  the 
logarithmic  law.  H.  B.  H. 

Micro-chemistry  of  Plants.  I.  The  Micro-chemistry  of 
Birch  Camphor.  0.  Tunmann  (Chem.  Zentr.,  1911,  i,  1656;  from 
Apoth.  Zeit.,  1911,  26,  344— 345).— When  small,  thin  lamellae  of 
birch-bark  are  submitted  to  sublimation,  the  birch-camphor  (betuline) 
is  obtained  as  a  crystalline  sublimate ;  these  crystals  consist  of  long, 
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line  prisms  or  needles,  which  are  grouped  together  in  masses.  They 
ire  soluble  in  aniline,  slightly  soluble  in  aqueous  chloral  hydrate 
solution,  acetic  acid,  and  benzene,  and  insoluble  in  water,  alcohol, 
light  petroleum,  carbon  disulphide,  chloroform,  and  ether.  The 
crystals  yield  a  yellow  coloration  when  treated  with  sulphuric  acid. 
The  quantity  of  birch-camphor  in  birch-bark  may  be  estimated  by  the 
micro-sublimation  process,  and  tables  are  given  showing  percentages  of 
camphor  for  different  lamellae.  W.  P.  S. 

Soluble  Carbohydrate  of  Chestnut  Flour.  Giovanni  Leoncini 
{Chem.  Zentr.,  1911,  i,  1873;  from  Staz.  sperim.  agrar.  ital.,  44, 
113 — 118). — The  flour  is  extracted  with  water  and  a  little  lead  acetate, 
and  the  filtrate  polarised  ;  about  26%  of  sucrose  is  present.  Erythro-, 
amylo-,  and  acro-dextrin  are  absent.  These  are  perhaps  formed  when 
the  temperature  at  which  the  chestnuts  are  roasted  is  too  high. 

E.  F.  A. 

Colour  Changes  Occurring  in  the  Blue  Flowers  of  the  Wild 
Chicory,  Cichorium  intybus.  Joseph  H.  Kastle  and  K.  L. 
Haden  {Amer.  Chem.  J.,  1911,  46,  315— 325).— The  flowers  of  the 
blue  variety  of  the  wild  chicory,  Cichorium  intybus,  are  blue  when 
they  first  open,  but  in  the  course  of  a  few  hours  undergo  a  remarkable 
series  of  changes,  first  becoming  pink,  then  white,  and,  finally,  brown. 
The  present  investigation  was  undertaken  in  order  to  ascertain  the 
causes  of  this  phenomenon. 

It  has  been  found  that  the  colour  changes  are  partly  due  to 
variations  in  the  amount  of  acid  contained  in  the  pigment-cells  and 
partly  to  the  action  of  an  oxydase  occurring  in  the  flower  which 
oxidises  and  destroys  the  pigment.  It  is  shown  that  the  decomposi- 
tion of  the  pigment  can  also  be  brought  about  by  the  oxydase  of  the 
potato  as  well  as  by  various  other  oxidising  agents,  such  as 
potassium  ferricyanide  and  permanganate,  j9-benzoquinone,  and 
hydrogen  peroxide. 

The  flowers  of  the  white  variety  of  the  wild  chicory  rapidly 
wither  and  turn  brown,  and  in  this  case  also  an  oxydase  is  present. 

E.  G. 

Occurrence  of  Fraxin  in  Diervilla  lutea.  Charaux  {J.  Pharm. 
Ghim.,  1911,  [vii],  4,  248— 250).— The  stalks  and  roots  of  the  shrub 
Diervilla  lutea  {D.  Canadensis)  contain  a  glucoside  which  the  author 
has  identified  as  fraxin,  a  substance  separated  originally  from 
Fraxinus  excelsior  and  later  from  FraxinvM  ornus,  etc.  A  substance 
similar  to  saponin  was  also  present.  W.  P.  S. 

Micro-Chemistry  of  Plants.  II.  Detection  and  Localisation 
of  Andromedotoxin  in  Ericacse.  O.  Tunmann  (Chem.  Zentr., 
1911,  ii,  644  ;  from  Apoth.  Zeit.,  1911,  26,  555— 556).— Thin  sections 
of  parts  of  the  plant  are  shaken  with  water  for  ten  minutes  and  then 
treated  with  concentrated  hydrochloric  acid ;  in  the  presence  of 
audromedotoxin,  a  greenish-blue  coloration  is  produced,  which  changes 
gradually  to  violet-red.     With  25%  phosphoric  acid  solution  a  violet- 
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red  coloration  is  also  produced,  and  this  coloration  is  still  more 
intense  when  phosphoric  anhydride  is  used.  The  compound  is  present 
in  almost  all  parts  of  the  leaves,  the  outer  parts  of  the  stalks,  seed 
capsules,  and  buds  of  Ericaceae ;  it  has  a  powerful  toxic  action. 

W.  P.  S. 

The  Green  and  the  Yellow  Colouring  Matters  of  the 
Florideas.  Harald  Kylin  {Zeitsch.  physiol.  Ghem.,  1911,  74, 
105 — 122), — As  a  contribution  to  the  solution  of  the  vexed  question 
whether  the  green  colouring  matter  extracted  from  floridese  by  alcohol 
is  identical  or  not  with  the  chlorophyll  of  higher  plants,  the  author 
finds  that  the  colouring  matter  from  Geramium  ruhrum  contains 
magnesium  (compare  Willstjitter  and  Isler,  this  vol.,  i,  392). 

With  regard  to  the  yellow  colouring  matters  in  the  floridese,  the 
author  has  isolated  from  Geramium  ruhrum  three  substances ;  one  of 
these  is  carotin,  another  is  xanthophyll  (probably  identical  with  the 
xanthophyll  of  higher  plants),  whilst  the  third  (fucoxanthin  ?),  which 
presents  a  great  similarity  to  xanthophyll,  but  differs  from  it  in  its 
solubility  in  petroleum,  is  probably  derived,  not  from  the  Geramium 
ruhrum  itself,  but  from  the  diatomacese  and  f ucoids  with  which  it  is 
unavoidably  contaminated,  0.  S. 

Composition  of  the  Pat  from  the  Seeds  of  Lophira  Alata. 
Samuel  S.  Pickles  and  William  P.  Hayworth  {Analyst,  1911,36, 
493 — 494). — The  fatty  acids  separated  from  this  fat  consisted  of  50% 
of  saturated  acids  comprising  arachidic  acid,  m,  p.  77*5°,  palmitic 
acid,  m.  p,  62'5°,  and  a  small  quantity  of  another  acid,  and  50%  of 
unsaturated  acids  consisting  of  about  equal  quantities  of  oleic  acid  and 
linoleic  acid.  W,  P,  S, 

Composition  of  Para  Rubber-seed  Oil.  Samuel  S.  Pickles  and 
William  P.  Hayworth  {Analyst,  1911,  36,  491 — 492). — The  composi- 
tion of  the  mixed  fatty  acids  obtained  from  a  sample  of  Para  rubber- 
seed  oil  was  found  to  be:  saturated  (solid)  acids,  14%,  consisting  of 
stearic  acid,  m.  p.,  69°,  and  an  acid  or  mixture  of  acids,  m.  p.  56*5°; 
unsaturated  (liquid)  acids  consisting  of  oleic  acid,  32 "6%,  linoleic  acidpyj 
50-9%,  and  linolenic  acid,  2-5%.  W.  P.  S. 


Composition  of  Pear  and  Apple  Seeds.     Paul  Huber  {LandwA 
Versuchs-Stat.,  1911,75,  443 — 461), — The  dried  seeds  of  two  varieties  f 
of  pears  (1  and  2)  and  of  apples  (3)   were  found  to  have  the  following 
percentage  composition 

■\r  Pas 

Pas 
lecithiiu  i 
1-23 
0-82 
|0-99 

The  composition  of  the  separated  germs  and  husks  is  also  given  in 
each  case.  N.  H.  J.  M. 


N 

Pas 

Fur- 

Crude 

phos- 
phatides 

Fat. 

Sugar. 

furoids. 

fibre. 

as  protein,  as  bases. 

Ash. 

1. 

24-84 

5-13 

6-72 

10-90 

4-961         0-205 

3-83 

0-048 

2. 

25-15 

5-62 

6-72 

7-15 

5-921         0-216 

4-19 

0  032 

3. 

24-03 

3-42 

6-66 

8-96 

4-87             — 

3-79 

0-038 
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Localisation  and  Distribution  of  the  Essential  Oil  in 
"  Bupleurum  fruticosum"  (Linn.).  Luigi  Francesconi  and 
£.  Sebnagiotto  (Atti  R.  Accad.  Lincei,  1911,  [v],  20,  ii,  111 — 117). — 
The  essential  oil  is  present  in  the  form  of  minute  drops  in  the  epidermis 
of  the  leaves,  and  in  the  cells  immediately  beneath  it,  and  is  abundant 
in  certain  small  vessels  which  terminate  there.  Young  leaves  contain 
much  more  than  older  ones.  In  the  vessels  of  the  stem,  and  in  its 
epidermis  (especially  when  young),  the  essential  oil  is  present  in  con- 
siderable quantity,  and  is  particularly  evident  in  regions  where  growth 
is  taking  place.  The  root  also  contains  it,  but  not  in  great  amount. 
The  oil  is  also  present  in  the  seed,  to  which  it  gives  a  strong,  aromatic 
odour.  B..  V.  S. 

Oil  and  Cholesterols  of  the  Soy  Bean.  Hermann  Matthes 
and  A.  Dahle  {Arch.  Fharm.,  1911,  249,  424— 435).— See  this 
vol.,  i,  831,  858. 

The  Relation  of  Certain  Non-leguminous  Plants  to  the 
Nitrate  Content  of  Soils.  T.  Lyttleton  Lyon  and  James  A. 
Bizzell  (/.  FranUin  Inst.,  1911,  171,  1—16,  205— 220).— An  account 
of  numerous  experiments  intended  to  illustrate  the  relationship 
between  soil,  temperature,  and  nitrification,  both  in  the  presence  and 
absence  of  growing  crops.  The  results  are  tabulated,  and  the  following 
facts  deduced  : 

That  the  nitrate  content  of  soil  under  timothy,  corn,  potatoes,  oats, 
millet,  and  Soy  beans  was  different  for  each  crop  when  on  the  same 
soil. 

There  was  a  characteristic  relationship  between  the  crop  and  the 
nitrate  content  of  the  soil  at  different  stages  of  growth. 

During  the  most  active  growing  period  of  the  corn  crop,  nitrates 
were  higher  under  corn  than  in  cultivated  soil  bearing  no  crop  ;  under 
a  mixture  of  corn  and  millet  at  this  period,  the  nitrates  were  higher 
than  under  millet  alone,  although  the  crop  yields  were  about  the  same 
in  each  case. 

Both  under  corn  and  oats  the  nitrate  content  was  higher  during  the 
period  when  the  crop  was  making  its  greatest  draft  on  the  soil  nitrogen 
than  in  the  later  stages  of  growth ;  nitrates  under  these  crops  and 
under  millet  failed  to  increase  late  in  the  season  when  nitrogen 
absorption  had  practically  ceased,  although  uncropped  soil  showed  a 
very  large  increase  in  nitrates  at  that  time ;  this  fact  is  accounted  for 
on  the  supposition  that  plants  in  later  periods  of  growth  exert  a 
retarding  influence  on  nitrification. 

Changes  in  the  moisture  content,  or  in  the  temperature  of  soil  under 
crops  during  the  growing  season,  did  not  materially  affect  the  nitrate 
content  except  under  the  legume  soy  beans,  but  on  uncropped  soil  an 
increased  moisture  content  during  September  was  accompanied  by  a 
marked  increase  in  nitrates.  F.  M.  G.  M. 


ii.  1026 


ABSTRACTS   OF   CHEMICAL   PAPERS. 


Analytical  Chemistry. 


Estimation  of  Moisture  in  Various  Substances  by  means  of 
Magnesium  Methyl  Iodide.  Th.  Zerewitinoff  {Zeitsch.  anal, 
Ghent.,  1911,  60,  680— 691).— The  process  is  briefly  as  follows:  The 
substance  (coal,  starch,  etc.)  is  treated  with  anhydrous  pyridine  and  a 
solution  of  magnesium-methyl  iodide  in  amyl  ether  is  added.  The 
operation  is  carried  out  in  a  kind  of  a  Lunge  nitrometer,  which  is  fully 
described  and  figured  in  the  original  paper.  The  moisture,  being  rapidly 
absorbed  by  the  pyridine,  is  at  once  acted  on  by  the  reagent,  and  the 
methane  evolved,  which  represents  the  water,  is  then  measured  with 
the  usual  precautions.  L.  de  K. 

Modified  Cobalt  Reaction  for  the  Detection  of  Small 
Quantities  of  Hydrogen  Peroxide.  M.  Leuchter  (Chem.  ZeU., 
1911,  35,  1111). — To  a  1%  solution  of  crystallised  cobaltous  chloride 
is  added  an  equal  volume  of  a  solution  of  1'6  parts  of  borax,  20  parts 
of  glycerol  (D  1"24),  and  100  parts  of  water.  One  to  two  c.c.  of  the 
mixture  are  placed  in  a  very  narrow  test-tube,  and  an  equal  volume  of 
the  liquid  to  be  tested  is  carefully  poured  over  the  surface.  If 
hydrogen  peroxide  is  present,  a  brownish-black  ring  is  formed  at  the 
place  of  contact,  and  if  much  is  present,  a  decided  evolution  of  gas  will 
be  noticed. 

The  above  reaction  is  also  given  by  perborates,  but  not  by  per- 
sulphates.  On  warming,  however,  these  also  give  the  reaction. 
Addition  of  a  few  drops  of  sodium  hydroxide  solution  also  promotes 
the  reaction  sometimes.  L.  de  K. 

Estimation  of  Fluorine  [in  Silicates].  M.  Kleinstijck  {Zeitsch. 
anal.  Chem.,  1911,  50,  697). — A  solution  of  zinc  oxide  in  ammonium 
carbonate  is  recommended  for  the  removal  of  the  last  traces  of  silica 
from  the  alkaline  solution.  L.  de  K. 

New  Apparatus  for  the  Estimation  of  Sulphur  and  Carbon 
in  Iron  and  Steel.  D.  A.  Wennmann  {Zeitsch.  angew.  Chem.,  1911, 
24,  1861 — 1862.  Compare  this  vol.,  ii,  938). — Estimation  of  Sulphur. 
— In  the  estimation  of  sulphur  the  material  is  often  dissolved  in  con- 
centrated acid,  which  necessitates  the  passage  of  the  gases  evolved 
through  water.  The  author  finds  that  it  is  not  necessary  to  have  a 
continuous  stream  of  cooling  water,  and  has  therefore  devised  a  special 
cooler  for  the  gases,  which  is  fitted  into  the  decomposition  flask  by  a 
ground-glass  joint,  the  whole  apparatus  being  made  of  glass.  Every- 
thing is  so  arranged  that  the  gases  evolved  from  the  flask  have  to  pass 
through  water  contained  in  the  cooler  before  escaping  to  the  absorption 
vessels.  There  are  also  the  necessary  tubes  for  running  the  acid  into 
the  flask,  and  for  passing  a  current  of  carbon  dioxide  through  the 
apparatus  towards  the  end  of  the  estimation.  A  diagram  is  given  of 
the  apparatus,  which  is  very  compact. 
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Estimation  of  Carbon. — A  condenser  is  fitted  into  the  decomposition 
flask  by  a  ground-glass  joint,  a  special  tube  being  sealed  through  the 
bottom  of  the  condenser  for  leading  gases  free  from  carbon  dioxide 
through  the  apparatus.     A  diagram  is  given.  T.  S.  P. 

Estimation  of  Sulphuric  Acid  in  Soils.  P.  de  Sobnay  {Bull. 
Assoc.  Chim.  Sucr.  Dist.,  1911,  29,  133— 136).— The  soil  (10  grams), 
with  1  gram  of  potassium  nitrate  and  5  c.c.  of  water,  is  dried  on  a 
yand-batb,  ignited,  treated  with  25  c.c.  of  hydrochloric  acid,  and 
evaporated  on  a  sand-bath  until  all  the  silica  is  rendered  insoluble. 
It  is  then  treated  with  20  c.c.  of  hydrochloric  acid  and  5  c.c.  of  water, 
heated  for  thirty  to  forty-five  minutes  on  a  sand-bath,  filtered,  and 
washed  with  about  100  c.c.  of  water.  Barium  chloride  is  then  added, 
and  the  estimation  completed  in  the  usual  manner.         N.  H.  J.  M. 

Rapid  Estimation  of  Nitrogen.  Oswald  Claassen  {Chem.  Zeit., 
1911,  35,  1130— 1131).— Three  grams  of  the  dried  and  thoroughly 
powdered  and  mixed  sample  are  heated  in  a  Kjeldahl  flask  with  20  c.c. 
of  sulphuric  acid,  5  grams  of  potassium  sulphate,  and  eight  drops  of 
mercury.  Heat  is  applied  first  to  the  sides  of  the  flask  for  ten 
minutes,  after  which  the  flask  is  placed  in  the  usual  position.  The 
operation  is  finished  within  twenty  to  thirty  minutes.  In  order  to 
hasten  the  cooling,  a  small  lump  of  ice  may  be  introduced. 

The  soda  solution  used  for  the  titration  may  be  checked  as  follows. 
The  ammonia  evolved  by  boiling  1  gram  of  ammonium  chloride  with 
aqueous  sodium  hydroxide  is  collected  in  standard  sulphuric  acid,  and 
the  excess  of  acid  is  then  titrated  back.  If  the  acid  itself  requires 
146'1  c.c.  of  soda  solution,  and  after  the  operation  only  39*6  c.c, 
106  "5  c.c.  of  soda  solution  have  been  used  up,  corresponding  with 
0262038  gram  of  nitrogen ;  1  c.c.  therefore  equals  0-00245844  gram. 

L.  DE  K. 

Apparatus  for  the  Estimation  of  Nitrogen  by  Kjeldahl's 
Method.  Krieger  {Chem.  Zeit.,  1911,  36,  1063). — In  order  to 
avoid  loss  of  ammonia  during  neutralisation,  and  bumping  during 
distillation,  the  flask  is  provided  with  a  tap-funnel,  through  which  the 
nlkali  is  introduced,  the  stem  of  the  funnel  having  a  branch  through 
which  steam  may  be  passed. 

A  simpler  method  is  xo  employ  a  large  flask,  of  500  c.c.  capacity  for 
-'0  c.c.  of  sulphuric  acid,  and  add  a  little  mercury.  After  cooling, 
-50  c.c.  of  water  are  added,  followed  by  10  c.c.  of  4%  potassium 
sulphide  and  50  c.c.  of  concentrated  sodium  hydroxide  solution. 
Neutralisation  and  distillation  are  completed  without  loss  of 
ammonia.  C.  H.  D. 

Analysis  of  Lime  Salpetre,  '•  Kalk  StickstoflF,"  and 
"Stickstoff  Kalk."  E.  Dinslage  {Chem.  Zeit.,  1911,  35, 
1045 — 1046). — Lime  Salpetre. — The  analysis  (including  the  estimation 
of  any  nitrite)  is  conducted  like  that  of  an  ordinary  crude  nitre.  The 
moisture,  however,  cannot  be  readily  estimated  in  the  ordinary  way, 
but  may  be  determined  within  twenty  minutes  by  heating  3 — 5  grams 
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of  the  sample  in  a  porcelain  crucible  over  a  small  flame  some  10  cm. 
distant  from  the  crucible.  Care  must  be  taken  that  the  mass  does 
not  melt. 

"  Kalk  Stickstoffy — The  usual  Kjeldahl  process  gives  unsatisfactory 
nitrogen  figures,  but  the  following  modification  gives  trustworthy 
results.  One  gram  of  the  sample  is  boiled  in  a  flask  with  30  c.c.  of  a 
mixture  of  equal  vols,  of  sulphuric  acid  and  water,  with  addition  of  a 
few  drops  of  mercury.  The  conversion  into  ammonia  is  complete  in 
at  most  two  hours ;  addition  of  potassium  sulphate  towards  the  last 
is  superfluous.  The  ammonia  is  then  distilled  off  as  usual.  The 
estimation  of  the  various  mineral  constituents  and  pre-existing 
ammonia  is  carried  out  by  the  usual  analytical  methods. 

"  Stickstoff  Kalk." — The  same  process  as  for  "  Kalk  Stickstoff  "  is 
recommended.  This  product  is  distinguished  from  the  former  by  its 
dark  colour  and  tarry  odour,  and  by  its  chlorine  content. 

L.  DE  K. 

Estimation  of  Phosphoric  Acid  by  Direct  Weighing 
of  Ammonium  Phosphomolybdate.  Noebert  von  Lorenz 
(Oesterr.  Chem.  Zeit.,  1911,  14,  1 — 5.  Compare  Abstr.,  1908,  ii, 
777,  895,  983). — Experimental  details  of  methods  previously  advocated 
for  the  direct  estimation  of  phosphoric  acid  as  ammonium  phospho- 
molybdate in  soils,  manures,  and  vegetable  ash  are  discussed.  A 
detailed  account  is  given  of  the  author's  method  of  preparing  the 
required  reagents,  the  amount  of  material  to  employ,  and  the 
modifications  recommended  in  the  respective  cases  of  various  soils, 
soluble  phosphatic  manures,  basic  slag,  superphosphates,  and  bone 
meal.  F.  M.  G.  M. 

Estimation  of  Arsenic  in  Pyrites.  Georg  Hattensaur 
{Oesterr.  Zeitsch.  Berg.  &  Huttenwesen,  1911,  59,  175—178). — The 
author  discusses  Vilstrup's  method  for  the  analysis  of  pyrites 
(Abstr.,  1910,  ii,  458),  and  recommends  that  the  arsenious  sulphide  be 
redissolved  in  hydrochloric  (or  hydrobromic)  acid  treated  with 
bromine  and  subsequently  heated  to  remove  excess,  the  solution 
rendered  ammoniacal,  and  the  arsenic  reprecipitated  as  magnesium 
ammonium  arsenate ;  this  is  collected  after  twenty-four  hours, 
redissolved,  and  estimated  by  any  of  the  known  methods,  or  the 
redissolved  sulphide  may  be  evaporated  with  nitric  acid  until  free 
from  chloride,  the  arsenic  precipitated  as  silver  arsenate,  collected, 
ignited,  and  the  metallic  silver  weighed.  F.  M.  G.  M. 

Detection  of  Small  Quantities  of  Arsenic  in  Urine,  Blood, 
and  Other  Organic  Substances.  Georg  Lockemann  {Biochem. 
Zeitsch.,  1911,  36,  478 — 493). — The  following  processes  are  described: 

(1)  The  destruction  of  organic  matter  :  for  which  fuming  nitric  acid 
and   a   mixture    of    potassium   and   sodium   nitrates   are   employed. 

(2)  The  precipitation  of  the  arsenic  :  which  is  brought  about  by  adding 
ferric  ammonium  sulphate  to  the  solution  and  precipitating  therefrom 
ferric  hydroxide  by  the  quantitatively  correct  amount  of  ammonia 
solution.      (3)  The   detection    of  arsenic    in    this    precipitate   by  a 
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specially  constructed  Marsh  apparatus.  The  last  traces  of  arsenic  are 
removed  from  the  reagents  by  the  ferric  hydroxide  method,  the  full 
experimental  details  of  which  are  given  in  the  paper.  S,  B.  S. 

Estimation  of  Carbon  in  Irons  and  Steels  in  the  Electric 
Furnace.  Hans  Augustin  [Zeitsch.  angew.  Chem.,  1911,  24, 
1800 — 1803). — The  process  recommended  is  essentially  the  same  as  the 
one  described  by  Lorenz  (Abstr.,  1893,  ii,  491).  The  sprinkling  over 
the  iron  with  lead  chromate  cannot  be  recommended,  but  the  use  of 
copper  oxide  in  the  front  part  of  the  porcelain  combustion  tube  is 
absolutely  necessary  to  ensure  complete  oxidation  of  the  carbon. 

An  electric  furnace  is  described  and  figured,  whereby  it  is  possible 
to  heat  the  iron  at  1000°  and  the  copper  oxide  layer  at  800°  The 
combustion  is  carried  out  in  a  current  of  purified  oxygen,  and  after 
passing  through  drying  tubes  containing  sulphuric  acid,  the  carbon 
dioxide  is  absorbed  in  the  usual  soda-lime  tubes,  L.  de  K. 

Analysis  of  Graphite.  Friedrich  Mayer  {Chem.  Zeii.,  1911,  35, 
1024 — 1025). — The  amount  of  carbon  present  in  graphite  may  be 
estimated  by  taking  the  calorific  value  of  the  substance.  In  order  to 
ensure  the  complete  combustion  of  the  graphitic  carbon,  0*6  gram  of 
the  graphite  is  mixed  with  0'4  gram  of  pure  benzoic  acid,  and  the 
calorific  value  of  the  mixture  is  determined  in  a  Berthelot's  bomb. 
One  kilo,  of  graphitic  carbon  yields  7900  Cal.,  and  1  kilo,  of 
benzoic  acid,  6322  Oal.  If  the  graphite  under  examination  contains 
sulphur,  an  allowance  must  be  made  for  its  quantity.  For  this  purpose, 
the  sulphuric  acid  formed  during  the  combustion  is  estimated  by 
titrating  the  solution  of  the  acid  in  the  water  contained  in  the  bomb  ; 
for  each  c.c.  of  iV^lO  solution  required  for  the  titration,  7'06  Cal. 
are  deducted  from  the  result  first  obtained.  W.  P.  S. 

Detection  of  Carbon  Monoxide  by  means  of  Blood.    Hartwig 

I'jfANZEN  and  O.  VON  Mayer  [Zeitsch.  anal.  Chem.,  1911,  50,  669 — 697). 

—  The  gas  to  be  tested  is  shaken  with  blood  (preferably  ox-blood),  which 

is  then  examined  for  carbon  monoxide  by  one  of  the  usual  methods. 

I  The  original  Hoppe-Seyler  sodium  hydroxide  process  cannot  be  recom- 

I  mended,  but  the  Salkowski  modification  of  the  same  readily  detects 

1  o  of  carbon  monoxide  in  the  blood.     Salkowski's  hydrogen  sulphide 

=  if'thod  and  Rubner's  tannin  process  are  less  delicate,  only  showing 

,  or  above.     The  Kunkel  and  Welzel  ferrocyanide  method  and  their 

original  tannin  process  are  also  capable  of  indicating  as  little  as  1%  of 

carbon  monoxide.     The    full   details   of    these   processes,   with  some 

comments  by  the  authors,  are  recapitulated  in  the  original  article. 

L.  DE  K. 


Microchemical  Analysis  of  Silicates.  Eichard  Canaval 
Zeitsch.  prakt.  Geol.,  1910,  18,  460 — 461). — A  process  by  which  the 
constituents  of  refractory  minerals  can  be  qualitatively  determined. 
The  finely  powdered  substance  is  thoroughly  mixed  with  an  equal 
volume  of  lead  oxide,  and  carefully  fused  in  small  portions  to  a  globule 
on  an  aluminium  spoon;  the  cooled  pulverised  globule  is  then  frequently 
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evaporated  with  nitric  acid,  after  which  the  .silica,  lead,  and  other 
constituents  can  be  separated  or  identified  by  various  processes 
described  in  the  original.  F.  M.  G.  M. 

Detection  of  Silicates,  Fluorides,  and  Silicoflnorides.  Philip 
E.  Browning  {Amer.  J.  ScL,  1911,  [iv],  32,  249— 250).— A  small  lead 
cup  about  1  cm.  in  diameter  and  depth  is  made  by  running  the  melted 
metal  into  a  mould,  and  a  flat  piece  of  lead  with  a  small  hole  in  the 
centre  is  used  as  a  cover.  Into  this  cup  is  placed  about  0*1  gram  of 
powdered  calcium  fluoride,  together  with  O'l  gram  or  less  of  the 
silicate,  and  the  mixture  is  carefully  moistened  with  a  few  drops  of 
sulphuric  acid.  Upon  the  upper  side  of  the  cover  is  placed  a  piece  of 
moistened  black  paper,  and  upon  this  a  small  moistened  pad  of  ordinary 
filter  paper,  so  as  to  keep  the  black  paper  moist  during  the  ten  minutes' 
heating  on  a  steam-bath.  At  the  conclusion  of  the  experiment  a 
white  deposit  is  found  on  the  underside  of  the  black  paper  over  the 
opening  in  the  cover  if  silica  was  present  in  appreciable  amount. 
Conversely,  the  process  may  be  used  for  the  detection  of  fluorides  by 
heating  these  with  silica  and  sulphuric  acid ;  .  silicoflnorides  are 
decomposed  by  sulphuric  acid  readily  in  the  cold.  L.  de  K. 

Qualitative  Analysis  of  Metals  without  Employment  of 
Hydrogen  Sulphide  or  Ammonium  Sulphide.  G.  P.  Pamfil 
{Mon.  Sci,  1910,  [iv],  24,  II,  641— 644).— The  mixed  metals  are 
evaporated  several  times  with  nitric  acid,  whereby  stannic  oxide  and 
antimony  tetroxide  are  separated. 

Silver  chloride,  mercurous  chloride,  and  lead  chloride  are  pre- 
cipitated with  hydrochloric  acid  ;  after  boiling  with  ammonium  chloride, 
bismuth  oxychloride  separates ;  the  filtrate  is  rendered  alkaline 
with  potassium  hydroxide,  and  ammonia  eliminated  by  boiling ;  the 
solution  is  again  cleared  by  boiling  with  hydrochloric  acid,  after  which 
the  addition  of  potassium  hydroxide  and  hydrogen  peroxide  pre- 
cipitates the  oxides  and  hydroxides  of  manganese,  cobalt,  nickel, 
copper,  mercury,  iron,  titanium,  zirconium,  uranium,  and  part  of  the 
magnesium  j  the  solution  is  then  acidified  with  hydrochloric  acid  and 
saturated  with  ammonia,  when  aluminium  phosphate  and  hydroxide 
separate. 

The  solution  is  acidified,  and  on  subsequent  treatment  with 
ammonium  carbonate  yields  barium,  strontium,  and  calcium  carbon- 
ates, and  when  again  acidified,  followed  by  the  addition  of  potassium 
ferrocyanide,  furnishes  zinc  hydroxide ;  the  further  addition  of 
hydrogen  peroxide  and  ether  precipitates  the  chromium,  leaving  only 
the  arsenic  and  remainder  of  the  magnesium,  which  are  finally 
precipitated  with  excess  of  ammonium  hydroxide.  The  further 
separation  of  the  individual  elements  is  carried  out  by  known 
methods. 

The  presence  of  iron  being  found  to  vitiate  the  hydrogen  peroxide 
test  for  titanium,  the  author  recommends  the  employment  of  potassium 
persulphate  in  dilute  sulphuric  acid  solution,  accompanied  by  a  control 
containing  the  equivalent  colorimetrically  in  ferric  sulphate  to  which 
hydrogen  peroxide  and  a  standard  solution  of  a  titanium  solution  can 
be  added  for  comparison.  F.  M.  G.  M. 
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A  Method  of  Qualitative  Analysis.  D.  A.  Roche  {Mon.  Sci., 
1911,  [v],  1,  I,  87.  Compare  precedicg  abstract). — An  adverse 
criticism  of  Pamfil's  method  of  analysing  metals  without  the  employ- 
ment of  hydrogen  sulphide  or  ammonium  sulphide ;  the  author  states 
that  the  possibility  of  other  insoluble  residues  besides  stannic  oxide 
and  antimony  tetroxide  remaining  after  treatment  with  nitric  acid  is 
not  considered,  and  suggests  the  presence  of  silica,  titanium  oxide 
(TiOg),  and  possibly  barium  sulphate  ;  also,  that  the  separation  of  lead 
is  not  complete,  that  the  silver  would  be  liable  to  be  overlooked,  and 
that  phosphoric  acid  would  be  precipitated  before  the  stage  indicated 
by  Pamfil.  F.  M.  G.  M. 

Potassium :  its  Detection  as  the  Cobaltinitrite.  Leon 
T.  Bowser  (J.  Amer.  Chem.  Soc,  1911,  33,  1566— 156'J).— The 
sensitiveness  of  the  author's  method  for  detecting  potassium  as  the 
cobaltinitrite  (Abstr.,  1910,  ii,  346)  can  be  greatly  increased  by 
carrying  out  the  test  in  the  following  manner.  Two  tall  beakers,  of 
50 — 100  c.c.  capacity,  are  placed  side  by  side  on  a  mirror.  In  one 
beaker  are  placed  5  c.c.  of  the  solution  to  be  tested,  and  in  the  other, 
5  c.c.  of  water,  and  to  each  are  added  2  "5  c.c.  of  the  sodium  cobalti- 
nitrite reagent  and  5  c.c.  of  95%  alcohol.  If,  on  looking  down 
through  the  solutions  into  the  mirror,  the  image  of  the  observer 
appears  equally  sharp  in  each  case,  potassium  is  not  present,  but 
it'  the  image  is  dimmed  by  the  liquid  in  the  beaker  containing  the 
solution  under  examination,  potassium  is  present  to  the  extent  of 
2  or  more  parts  per  million.  Care  must  be  taken  to  ensure  the 
absence  of  ammonia,  since  ammonium  salts  are  readily  precipitated  by 
the  reagent,  10  parts  per  million  being  sufficient  to  yield  a  visible 
j  cloudiness.  It  is  also  of  importance  that  the  solution  should  be  either 
I  neutral  or  slightly  acidified  with  acetic  acid.  E.  G. 

New  Indicator  for  the  Estimation  of  Alkalis  in  Blood. 
Paul  Bebnhardt  {Chmi.  Zentr.,  1911,  i,  1763;  from  Wien.  klin. 
Woch.,  1911,  24,  606 — 607). — An  indicator,  consisting  of  a  mixture 
of  2  volumes  of  1%  *' alizarinsulphazid  "  solution  and  1  volume  of  1% 
indigo-carmine  solution,  is  recommended  for  use  in  the  estimation  of 
alkalis  in  blood  according  to  Engel's  method  (titi-ation  with  N/75- 
tartaric  acid  solution) ;  the  indicator  exhibits  a  dark  green  colour 
in  acid  solution,  and  reddish-violet  iii  alkaline  solution.        W.  P.  S. 

Estimation  of  Calcium  and  Magnesium  in  Hard  Water. 
GtJNTHER  NoTHNAGEL  {VeroffentHchunffen  aus  dem  Gebiete  des  Militar- 
Sanitatawesens.,  Heft  45  ;  Arbb.  Hyg.-chem.  Untersuchungsstellen,  1911, 
IV,  Tl.  76—85.  Compare  Grittner,  Abstr.,  1902,  ii,  696).— A 
review  of  the  work  of  Winkler  and  Grittner,  with  numerous  tables 
iemonstrating  the  results  obtained  by  various  modifications  in  the 
experiments  carried  out  by  these  and  other  workers. 

F.  M.  G.  M. 

Estimation  of  Very  Small  Amounts  of  Calcium  by  means 
if  Potassium  Permanganate.  Leon  T.  Bowser  {J.  Ind.  Engin. 
'"'hem.,   1911,  3,    82— 84).— The  solution   (5—10   c.c.)    containing   a 
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minimum  of  0  3  mg.  of  calcium  is  treated  with  a  few  drops  of 
ammonium  hydroxide  and  about  0*4  gram  of  ammonium  chloride, 
boiled,  and  0  2  gram  of  ammonium  oxalate  added,  again  boiled,  and 
diluted  with  about  its  own  volume  of  a  3%  solution  of  ammonium 
hydroxide  and  allowed  to  remain  several  hours. 

The  precipitate  is  collected  by  suction  on  an  asbestos  pad  in  a  tube 
of  "  Shimer "  form,  washed  with  3%  ammonium  hydroxide,  and  the 
pad  with  adherent  precipitate  transferred  to  a  beaker  and  treated  with 
1  c.c.  dilute  sulphuric  acid  (50%),  titrated  in  boilicg  solution  with 
excess  of  ^7200-potassium  permanganate,  and  the  excess  titrated 
back  with  iVY200-oxalic  acid.  The  amount  of  potassium  permanganate 
consumed  by  the  asbestos,  water,  and  acid  must  be  determined  by 
blank  experiments;  the  first  titration  of  the  asbestos  oxidises  all 
the  impurities,  and  a  second  one  should  be  made  for  the  amount  to 
be  deducted  in  the  future  employment  of  that  pad ;  one  pad  suffices 
for  about  twelve  experiments.  Special  burettes  graduated  in  0  02 
and  0"01  c.c.  are  employed,  with  the  ends  drawn  out  so  that  10  drops 
are  equivalent  to  0"15  c.c.  of  the  solution.  The  i\^/200-solution  of 
permanganate  is  not  oxidised  as  much  as  it  should  be  by  theory ; 
therefore  it  must  be  standardised  against  a  calcium  oxalate  solution 
of  approximately  the  same  concentration  as  that  employed  in  the 
estimation.  F.  M.  G.  M. 

Detection  of  Certain  Elements  which  Form  Insoluble 
Sulphates :  Barium,  Strontium,  (Calcium)  and  Lead.  Philip 
E.  Browning  and  Philip  L.  Blumenthal  {Amer.  J.  Set.,  1911,  [iv], 
32,  246 — 248). — Ten  c.c.  of  the  solution  are  precipitated  with  hydro- 
chloric acid,  and  to  the  filtrate  are  added  5  grams  of  ammonium 
acetate  and  an  excess  of  10%  solution  of  ammonium  sulphate,  After 
warming  the  liquid,  the  sulphates  are  collected  and  washed  with  a 
saturated  solution  of  ammonium  acetate  until  free  from  lead ;  the 
filtrate  and  washings  are  then  kept  for  further  testing.  After  placing 
in  the  filter  a  little  sugar  carbon,  the  paper  is  rolled  up  and  heated  in 
a  covered  porcelain  crucible  to  full  redness  for  a  few  minutes.  The 
fused  mass  is  then  heated  with  5  c.c.  of  50%  acetic  acid  to  decompose  the 
sulphides  formed.  The  filtrate  is  then  tested  for  barium  with 
potassium  dichromate,  and  in  the  filtrate  from  the  barium  chromate 
the  strontium  and  calcium  are  reprecipitated  by  boiling  with  sodium 
carbonate.  The  washed  carbonates  are  re-dissolved  in  nitric  acid,  and 
the  liquid  is  examined  spectroscopically ;  if  the  amount  is  not  too 
small,  the  nitrates  may  be  separated  by  boiling  with  amyl  alcohol. 

L.  DE  K. 

Estimation  of  Magnesium  as  Oxide.  O.  Kallauner  (Chem. 
Zeit,  1911,  35,  1165—1166). — The  author  confirms  the  statements  of 
Krause  and  others  that  magnesium  chloride  cannot  be  readily  converted 
into  oxide  by  simple  ignition. 

Berzelius's  method  (evaporation  of  the  magnesium  chloride  solution 
with  mercuric  oxide,  and  ignition  of  the  residue)  gives  technically  correct 
results,  provided  that  the  operation  is  several  times  repeated,  for  even 
a  double  treatment  with  mercuric  oxide  gave  in  one  of  the  author's 
experiments  a  residue  which  still  contained  chlorine.  L.  db  K. 
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Analysis  of  Cuprous  Iodide.  H.  Baedt  {Zeitsch.  anal.  Ghem., 
1911,  50,  695 — 696). — Five  grams  of  the  sample  are  repeatedly- 
treated  with  dilute  ammonia  by  decantation  and  filtration  into  a  half- 
litre  flask  until  the  filtrate  is  free  from  copper.  The  residue  is  then 
treated  with  nitric  acid  in  case  it  should  still  contain  any  copper. 

An  aliquot  part  of  the  ammoniacal  solution  is  placed  in  a  500  c.c. 
electrolytic  vessel,  5  grams  of  tartaric  acid  are  added,  and  then  again 
so  much  ammonia  that  there  is  an  excess  of  about  1 — 1'5%  present. 
From  this  solution,  the  copper  is  then  separated  electrolytically  as 
usual.  When  completely  deposited,  the  cathode  is  removed  and 
carefully  rinsed.  The  adhering  copper  is  then  dissolved  in  30  c.c,  of 
nitric  acid,  diluted  to  500  c.c,  and,  after  adding  5  c.c.  of  sulphuric 
acid,  the  solution  is  again  electrolysed  {N.D.  100 — 0*5  ampere),  using 
the  same  cathode.  Similarly,  the  copper  is  recovered  from  the  nitric 
acid  solution  of  the  insoluble  residue.  Any  copper  present  as  sulphate 
may  be  extracted  from  the  sample  with  water.  To  the  liquid  free 
from  copper  are  added  20  c.c.  of  chloroform  and  then  an  excess  of 
hydrochloric  acid.  The  iodine  liberated  in  then  titrated  with  iV^lO- 
thiosulphate.  L.  de  K. 

The  Spectroscopic  Recognition  of  Traces  of  Mercury  in 
Nitrocellulose.  Stability  in  Explosives.  Jean  Florin  {Zeitsch. 
ges.  Schiess.  Spi'engstoffwesen  1911,  6,  21 — 22,  63 — 66). — A  detailed 
description  of  methods  employed  to  demonstrate  spectroscopically  the 
presence  of  mercury  in  nitrocellulose.  Illustrations  of  the  spectro- 
scope and  other  apparatus  employed,  with  tabulated  results  and 
curves,  are  given  in  the  original.  F,  M,  G.  M. 

Time  Curves  for  Cadmium  Deposited  from  Organic  Electro- 
lytes. Mary  V.  Dover  {J.  Amer.  Chem.  Soc,  1911,  33,  1577—1583). 
— Holmes  and  Dover  (Abstr.,  1910,  ii,  1111)  have  shown  that  cadmium 
can  be  deposited  in  a  satisfactory  form  from  various  organic  electro- 
lytes when  the  rotating  spiral  anode  is  employed  and  the  current  is 
less  than  one  ampere,  but  that  the  character  of  the  deposit  varies 
considerably  with  the  different  electrolytes.  Experiments  have  now 
been  made  to  determine  the  rate  of  deposition  and  the  quantity  of  the 
metal  that  can  be  deposited  from  each  electrolyte  in  a  sufficiently 
adhesive  form  to  allow  of  accurate  weighing.  Curves  have  been  con- 
structed for  each  electrolyte,  the  time  being  plotted  as  the  ordinates 
and  the  amounts  of  cadmium  deposited  as  the  abscissae. 

It  has  been  found  that  the  maximum  quantity  of  cadmium  which 
will  form  an  adhesive  deposit  and  the  rate  of  deposition  vary  greatly 
with  the  different  electrolytes.  The  data  are  recorded  for  cadmium 
acetate,  formate,  and  lactate  in  each  of  the  acetate,  formate,  and 
lactate  electrolytes.  The  deposits  are  finer  and  more  adhesive  when 
the  solution  is  decidedly  acid,  but  if  too  much  acid  is  used,  the  last 
traces  of  the  metal  cannot  be  deposited.  E.  G. 

Estimation  of  Colloids  in  Arable  Soil.  Josef  Konig,  Julius 
Hasenbaumee,  and  C.  Hassler  {Landw.  Versuchs-Stat.,  1911,  76, 
377 — 441). — The  amounts  of  colloids  in  soils  may  be  estimated   by 
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means  of  a  solution  of  methyl-violet  of  such  a  strength  that  a  distinct 
colour  remains  after  absorption  by  the  soil.  Solutions  containing  1, 
2,  and  3  grams  per  litre  may  be  employed.  Absorption  of  salts  was 
estimated  by  means  of  a  iV/SO-solution  of  tricalcium  phosphate. 

Potassium  is  chiefly  absorbed  by  the  colloidal  clay,  and  it  can  be 
more  or  less  completely  liberated  by  oxidation  with  hydrogen  peroxide 
or  by  an  electric  current.  Phosphoric  acid,  on  the  other  hand,  is 
mainly  chemically  fixed  by  the  production  of  insoluble  phosphates  of 
calcium,  etc.  The  combination  is  rendered  more  complete  by  the 
action  of  heat,  and  even  strong  electric  currents  fail  to  dissolve  the 
phosphoric  acid  completely. 

A  method  is  described  for  estimating  the  readily  soluble  constituents 
of  soils  by  means  of  an  electric  current.  The  results,  as  regards 
potassium,  are  approximately  the  same  as  those  obtained  by  steaming 
under  pressure  and  oxidation.  Results  obtained  by  the  latter  method 
agreed  well  (in  the  case  of  potassium)  with  the  amounts  actually 
assimilated  by  plants.  N.  H.  J.  M. 

Estimation  of  Ferric  Oxide  in  the  Presence  of  Alumina. 
Keiegek  (Chem.  Zeit.,  1911,  35,  1054). — The  weighed  mixed  oxides, 
which  need  not  be  powdered,  are  introduced  into  an  Erlenmeyer  flask 
and  boiled  gently  with  a  mixture  of  25  c.c.  of  sulphuric  acid  and  25  c.c. 
of  water.  After  five  to  ten  minutes  the  iron  oxide  has  dissolved,  as 
may  be  noticed  from  the  colour  of  the  undissolved  alumina.  When 
cold,  another  50  c.c.  of  water  and  some  zinc  are  added,  and  finally  the 
iron  is  titrated  with  permanganate  as  usual,  L.  de  K. 

Gravimetric  Estimation  of  Nickel  and  Cobalt.  L.  Dede 
{Chem.  Zeit.,  1911,  35,  1077). — To  the  solution  containing  the  nickel 
or  cobalt  is  added  a  very  slight  excess  of  potassium  hydroxide 
solution,  and  then  a  solution  of  potassium  persulphate.  When  the 
supernatant  liquid  has  become  colourless,  the  precipitate  is  washed 
with  cold  water  and  then  collected  on  a  filter.  After  ignition  the 
oxide  is  reduced  by  heating  in  a  current  of  hydrogen,  and  the  nickel, 
or  cobalt,  is  then  weighed  as  metal.  Salts  of  ammonium  should  be 
absent.  L.  de  K. 

Rapid  Estimation  of  Nickel  in  Steel.  G.  Raulin  {Mon.  Sci., 
1911,  [v],  1,  i,  84 — 86). — One  gram  of  a  steel  containing  about  10% 
nickel  is  dissolved  in  10  c.c.  hydrochloric  acid  diluted  with  an  equal 
amount  of  water,  boiled  with  1 0  c.c.  nitric  acid,  and  treated  with  200  c.c. 
water ;  ammonium  hydroxide  is  added  until  the  solution  becomes  red, 
but  remains  clear,  followed  by  a  calculated  excess  of  potassium 
cyanide,  and  then  by  a  further  quantity  of  ammonium  hydroxide,  after 
which  the  solution  is  filtered  and  made  up  to  a  volume  of  500  c.c. 
Half  of  this  is  removed,  treated  with  10  c.c.  of  ammonium  sulphate 
solution,  and  five  drops  of  potassium  iodide  solution,  followed  by 
titration  with  silver  nitrate;  024%  must  be  subtracted  from  the 
nickel  found  as  due  to  the  action  of  the  cyanide.  The  solutions 
employed  should  contain  respectively  the  following  weight  of  each 
salt  in  grams  to  the  litre:  silver,  nitrate  5 '788;    potassium  cyanide, 
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i-45,  accompanied  by  0*5  of  sodium  hydroxide;  potassium  iodide,  200  ; 
ind  ammonium  sulphate,  600.  The  duration  of  the  operation  is  about 
half  an  hour.  F.  M.  G.  M. 

Application  of  Methyl-orange  in  the  Colorimetric  Bstima- 
bion  of  Titanium.  Andre  Gautier  [Rev.  gen.  Ghim.  pure  appL, 
1911,  14,  16 — 17). — The  stability  of  methyl-orange  as  a  colorimetric 
eagent  renders  it  suitable  for  employment  in  the  estimation  of 
;itanium.  The  relative  concentrations  of  the  titanium  and  methyl- 
nange  solutions  which  it  is  advisable  to  employ  are  tabulated  in  the 
original.  F.  M.  G.  M. 

Assay  of  Platinum.  Albert  Steinmann  (/.  Suisse  Chim.  Pharm., 
1911,  No.  32,  33,  Reprint  8  pp.). — The  usual  process  of  cupellation  with 
silver  and  lead  and  separation  of  the  silver  from  the  button  obtained 
by  boiling  with  sulphuric  acid  is  not  correct,  as  platinum,  in  the 
circumstances,  is  far  from  totally  insoluble  in  the  acid.  The  loss, 
however,  is  somewhat  compensated  by  the  platinum  retaining  some 
lead  and  silver. 

The  author  has  found  that  by  using  a  slightly  diluted  acid  (100 
vols,  strong  acid,  22  vols,  water)  and  heating  at  240°,  the  solvent 
action  of  the  acid  on  platinum  is  reduced  to  a  minimum.  The 
retention  of  lead  and  silver  in  the  button  may  be  prevented  by  adding 
a  suitable  amount  of  copper  before  cupellation.  L.  de  K. 

New  Method  for  the  Destruction  of  Organic  Matter  by 
Bromine,  Specially  Applicable  in  Toxicology.  Georges 
Magnin  {J.  Pharm.  Ghim.,  1911,  [viii],  4,  302— 306).— The  substance 
to  be  destroyed  is  treated  with  bromine  in  a  long-necked  flask,  and 
heated  on  the  water-bath.  The  process  is  stated  to  be  more  rapid, 
and  to  give  better  results  than  the  methods  hitherto  employed. 

W.  0.  w. 

Estimation   of  Organic  Matters  in  Waters  from  Sulphur 

Springs.    Max  Dittrich  {Zeitsch.  anal.  Chem.,  1911, 50,  697 — 70U). — 

[The  usual   method  of  permanganate  titration  cannot  be  applied  to 

'waters  containing  hydrogen  sulphide  unless  the  latter  is  first  removed. 

;   author   recommends   for   this   purpose   a   solution    of   cadmium 

phate.       It   is,    however,    necessary   to   analyse  a  sample  freshly 

obtained,  otherwise  the  sulphur  is  not  completely  removed,  and  too 

much  permanganate  will  be  consumed.  L.  de  K. 

Estimation  of  Caoutchouc  as  Tetrabromide ;  the  Decom- 
position of  the  Bromide  by  Nitric  Acid.  David  Spence,  J.  C. 
Calletly,  and  J.  H.  Scott  {Gummi  Zeit.,  1911,  25,  801— 803).— The 
experimental  methods  advocated  by  Korneck  and  Budde  (this  vol., 
ii.,  545)  for  the  estimation  of  bromine  in  caoutchouc  tetrabromide 
are  discussed,  and  a  dozen  experiments  described  which  show  that 
different  results  can  be  obtained  by  varying  the  experimental  details ; 
these  include  the  presence  or  absence  of  silver  nitrate  during  the 
decomposition  and  the  employment  of  excess  or  otherwise,  varying 
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the  concentration  of  the  nitric  acid  and  the  temperature  at  which 
decomposition  is  carried  out,  and  replacing  sealed  tubes  by  other 
forms  of  apparatus.  F.  M.  G.  M. 

Hubener's  Caoutchouc  Tetrabromide.  Gerhard  Hubener 
{Gummi  Zeit.,  1911,  25,  634^,  751—752);  R.  Becker  {ibid., 
677 — 678). — Polemical  in  reference  to  Hubener's  methods  for 
estimating  bromine  in  caoutchouc  tetrabromide.  F,  M.  G.  Al. 

A  Ne^w^  Method  of  Estimating  Alcohol  Vapour.  Aug. 
Baudrexel  {Woch.  Brauerei,  1911,  28,  21 — 23.  Compare  Abstr., 
1906,  ii,  584). — A  sketch  of  the  apparatus  employed,  with  an  account 
of  the  method  by  which  the  author  estimates  minute  quantities  of 
ethyl  alcohol  colorimetrically  by  passing  the  vapour  into  a  solution  of 
potassium  dichromate  in  sulphuric  acid.  F.  M.  G.  M. 

The  Proportion  of  Dextrose  to  Laevulose  in  Certain  Preserved 
Fruits.  Favrel  and  Garnier  (/.  Fharrn.  Chim.,  1911,  [vii], 
253 — 255). — The  authors  find  that  apricot  pulp,  dried  apricots,  a 
prunes  contain  about  twice  as  much  dextrose  as  laevulose,  and  thaffl 
consequently,  the  detection  of  an  excess  of  dextrose  in  preserves  made 
from  these  fruits  does  not  necessarily  indicate  that  added  dextrose  is 
present.  W.  P.  S. 

Viscosity  of  Saccharine  Solutions.  Ph.  Orth  {Bull.  Assoc. 
Chim.  Sucr.  Dist.,  1911,  29,  137 — 148). — The  viscosity  of  saccharine 
solutions  may  be  expressed  by  the  following  equations  : 

log.(log.7?)  =  0-069498  -  2  +  0-03381  935(!k  +  Kn)  -  0-009818782« 
and  100Z=  156-89 -0-81586m  +  (0-0187228m-l'38441)«, 
in  which  -q  is  the  viscosity  compared  with  distilled  water  at  20°  =  1^1 
X  the  amount  of  sugar  %  obtained  by  inversion  (Clerget),  n  the  no: 
sugar  %,  m   the  dry  matter,  and  t  the   temperature.     The  equatio 
hold  good   with  percentages  of  sugar  between  60  and   76,  with  d 
matter  between  65  and  82%,  and  at  temperatures  from  20°  to  90°. 

Viscosity   increases    very    rapidly    with    diminished   temperatur 
especially  when  the  concentration  is  high.  N.  H.  J.  M. 

Detection    of    Small  Quantities   of     Disaccharides.      Cai 
Neuberg  and  Sumio  Saneyoshi  (Biochem.  Zeitsch.,  1911,  36,  44— 5f 
— The   method    is    applicable    to    those    disaccharides    which    iori 
phenylosazones. 

Maltose  may  be  detected  in  the  presence  of  other  disaccharides 
converting  into  the  osazones,  dissolving  in  water,  and  treating  withj 
yeast  maltase  for  two  days.  The  maltosazone  is  converted  by  the 
enzyme  into  glucosazone  and  dextrose.  The  solution  is  filtered  and 
treated  with  mercuric  acetate,  and  the  dextrose  estimated  in  the' 
filtrate  by  Fehling's  solution  after  removal  of  the  excess  of  mercury 
with  hydrogen  sulphide. 

In  this  way  0-01  gram  of  maltosazone  may  be  detected.     tsoMalt- 
osazone  is  not  attacked  by  yeast  enzymes,  but  may  be  hydrolysed  byi 
heating  with  1'5%  sulphuric  acid,  when  dextrose  is  set  free  and  may  be' 
detected  as  before.     Lactosazone  and  melibiosazone  may  be  hydrolysed 
with  emulsin  or  kefirlactase,  or  by  heating  with  1*5%  sulphuric  acid 
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with  formation  of  galactose  and  glucosazone.  The  method  allows  of 
the  detection  of  these  substances  in  presence  of  hexoses  and  of 
pentoses,  the  osazones  of  which  will  not  be  hydrolysed  in  the  above 
manner,  W,  J,  Y. 

The  Estimation  of  Carbohydrates  by  Oxidation  with  Perman- 
ganate in  Alkaline  Solution.  W.  Greifenhagen,  Josef  Konig,  and 
A,  ScHOLL  {Biochem.  Zeitsch.,  1911,  35, 169 — 193), — All  carbohydrates, 
multivalent  alcohols,  the  corresponding  aldehydes  and  ketones,  and  poly- 
saccharides are  oxidised  in  alkaline  solutions  quantitatively  to  oxalic 
acid  and  carbon  dioxide.  The  details  of  the  method  for  estimating  the 
oxidation  products  are  given  by  the  authors.  If  the  oxidation  is  carried 
out  with  standardised  permanganate  solution  and  the  reaction  mixture 
is  afterwards  acidified,  then  by  titration  of  the  excess  of  permanganate 
with  oxalic  acid,  the  amount  of  oxygen  used  in  the  oxidation  process 
can  be  determined.  The  terminal  groups  of  the  sugars  appear  to  be 
oxidised  in  alkaline  solution  to  carbon  dioxide,  the  intermediate  groups 
yielding  oxalic  acid.  In  the  case  of  ethylene  glycol  and  erythrol, 
the  results  obtained  indicate  the  formation  of  polymerides  as  inter- 
mediate products.  Formic  acid  was  never  detected  amongst  the 
oxidation  products,  S,  B.  S, 

The  Estimation  of  Starch,  W,  Greifekhagen,  Josef  Konig,  and 
A.  ScHOLL  (Biochem.  Zeitsch.,  1911,  35,  194 — 216). — The  polarimetric 
method  of  Lintner's  (polarisation  after  treatment  with  cold  more 
concentrated  hydrochloric  acid)  and  of  Ewer's  (polarisation  after  treat- 
ment with  warm  more  dilute  acid)  are  applicable  to  all  varieties  of  starch. 
The  rotatory  power  by  Lintner's  process  is  about  the  same  for  all  kinds 
of  starch  ( +  202"),  whereas  that  by  Ewer's  differs  for  the  different 
starches  from  maize,  rice,  wheat,  rye,  barley,  and  oats,  but  has  a  mean 
value  of  about  183°,  In  applying  the  method  to  fodder,  etc.,  it  is  advis- 
able to  treat  the  material  first  with  water,  alcohol,  and  ether  to  remove 
other  substances  which  effect  the  polarisation.  Cellulose,  hemicellulose, 
and  pentosans  have  no  effect  in  these  processes.  Condiments  and  food- 
stuff's can  also  be  examined  by  the  methods ;  in  certain  cases  (for 
example,  cinnamon)  the  material  should  be  treated  with  hot  alcohol 
before  submitting  it  to  either  process.  The  conclusion  is  drawn  that 
these  processes  are  as  valuable  for  examination  of  foodstuffs  as  the 
ordinary  gravimetric  methods,  S,  B.  S, 

Estimation  of  Volatile  Acids  in  Wine,  A.  Yerda  (Chem. 
Zentr.,  1911,  ii,  643;  from  Schweiz.  Woch.  Chem.  Pharm.,  1911,  49, 
340 — 341). — The  usual  method  of  estimating  the  volatile  acids  in  wine 
(titration  of  200  c.c,  of  distillate  obtained  by  distilling  50  c.c,  of  the 
wine  with  steam)  appears  to  yield  low  results  in  the  case  of  wines  from 
Southern  Italy  ;  it  is  recommended,  therefore,  that  the  distillation  be 
continued  until  the  distillate  no  longer  exhibits  an  acid  reaction  when 
tested  with  litmus  paper,  showing  that  the  whole  of  the  lactic  acid 
present  has  distilled,  W.  P,  S, 

Estimation  of  Free  Fatty  Acids  in  Fats  in  the  Presence  of 
Soap  and  Alkaline-earth  Soaps,  David  Holde  and  Julius 
Marcusson  {Zeitsch.  angew.  Chem.,  1911,  24,  1945—1948). — In  order 
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to  prevent  hydrolysis  of  the  soaps,  the  following  process  is  recommended 
for  the  estimation  of  free  fatty  acids  in  mixtures  consisting  of  fat, 
mineral  oil,  soap,  and  calcium  or  magnesium  soaps  ;  Ten  grams  of  the 
sample  are  boiled  under  a  reflux  apparatus  with  50  c.c.  of  a  mixture 
consisting  of  9  vols,  of  "  benzine "  and  1  vol.  of  absolute 
alcohol  until  solution  of  the  sample  is  attained.  The  hot  solution 
is  then  filtered,  and  the  filter  is  washed  with  a  small  quantity  of  the 
"  benzine  "-alcohol  mixture.  The  filtrate  and  washings  are  now  mixed 
in  a  separating  funnel  with  30  c.c.  of  50%  alcohol  (by  volume),  shaken 
thoroughly,  and  titrated  with  aV/lO-alkali  solution,  using  phenol- 
phthalein  as  indicator ;  the  end-point  of  the  titration  is  indicated  by 
the  appearance  of  a  pink  coloration  in  the  lower  layer  of  the  contents 
of  the  funnel  (compare  Abstr.,  1910,  i,  538).  W.  P.  S, 

Analysis  of  Lactic  Acid.  W.  Klappkoth  {Ghem.  Zeit.,  1911,  35, 
1026 — 1027). — The  following  process  is  recommended  for  the  estima- 
tion of  lactic  acid  and  lactic  anhydride  in  samples  of  commercial  lactic 
acid.  One  gram  of  the  acid  is  diluted  with  20  c.c.  of  water  and 
titrated  with  iVyi-sodium  hydroxide  solution,  phenolphthalein  being 
used  as  the  indicator.  The  quantity  of  alkali  used  corresponds  with 
the  lactic  acid  piesent,  together  with  one-half  of  the  anhydride.  An 
excess  of  from  1  to  3  c.c.  of  the  sodium  hydroxide  solution  is  now 
added,  the  solution  is  heated  for  five  minutes  on  a  water-bath,  the 
excess  of  alkali  is  titrated  with  iV/1 -sulphuric  acid,  1  c.c,  of  the  latter 
is  added  in  excess,  and,  after  being  heated  for  two  minutes  on  a 
water- bath,  the  mixture  is  titrated  with  iV/l-sodium  hydroxide 
solution.  The  quantity  of  alkali  used  in  these  operations,  after  allow- 
ing for  the  sulphuric  acid  added,  is  equivalent  to  the  second  half 
of  the  lactic  anhydride  present.  A  simple  calculation  then  gives 
the  quantities  of  lactic  acid  and  anhydride  in  the  sample. 

W.  P.  S. 

[Estimation  of  Lactic  Acid  in  Blood.]  H.  Fries  [Biochem. 
Zeitach.,  1911,  35,  368— 385).— See  this  vol.,  ii,  994. 

Estimation  of  Tartaric  Acid  in  Apples,  Pears,  Cider,  and 
Perry.  G.  Wakcollier  {Ann.  FaUif.,  1911,  4,  485— 490).— The 
author  finds  that,  as  a  general  rule,  apples,  pears,  eider,  and  perry  do 
not  contain  tartaric  acid.  For  the  estimation  of  this  acid,  when 
present,  the  method  described  by  Kling  (Abstr,,  1910,  ii,  359) 
was  found  to  be  the  most  trustworthy.  The  methods  proposed 
by  Berthelot  and  de  Fleurieu,  Pasteur  and  Eeboul,  Mestrezat  (Abstr., 
1906,  ii,  635),  and  Muttelet  do  not  yield  satisfactory  results. 

W.  P.  S. 

Detection  of  Small  Quantities  of  Glycuronic  Acid  as 
Osazone.  Carl  Neuberg  and  Sumio  Saneyoshi  {Biochem.  Zeitsch., 
1911,  36,  56 — 59). — The  phenylosazone  of  glycuronic  acid  gives  the 
naphtharesorcinol  test  (violet-colour  when  heated  with  naphthol- 
resorcinol  and  hydrochloric  acid).  The  colour  may  be  extracted  with 
benzene  or  chloroform,  giving  a  violet  solution.  The  presence  of  pent- 
osazones,  hexosazones,  and  disucrosazones  does  not  interfere  with  the 
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1-eaction,  since  no  colour  is  extracted  by  the  benzene  or  chloroform 
in  these  cases.  If  ether  be  used  in  place  of  benzene,  the  extract  is 
always  more  or  less  violet  with  other  osazones.  In  this  way, 
0001  gram  of  glycuronic  acid  osazone  may  be  detected.       W.  J.  Y. 

Estimation  of  Benzoic  Acid.  Otto  Folin  and  Feed  F.  Flanders 
(/.  Amer.  Chem.  Soc,  1911,  33,  1622 — 1626). — In  an  investigation  of 
cranberries,  it  was  found  that  the  benzoic  acid  could  be  satisfactorily 
estimated  by  titrating  a  solution  in  chloroform,  from  which  all  the 
acids  except  benzoic  had  been  removed,  with  sodium  ethoxide 
solution. 

In  attempting  to  apply  this  method  to  the  estimation  of  benzoic 
acid  in  ketchup,  it  was  found  that  several  other  acids  as  well  as 
benzoic  acid  are  extracted  by  the  chloroform,  and,  after  numerous 
experiments,  the  following  method  was  devised. 

The  ketchup  (25  grams)  is  placed  in  a  50  c.c.  beaker,  2  c.c.  of  con- 
centrated nitric  acid  are  added,  and  about  0*2 — 0  3  gram  of  sodium 
nitrite  is  introduced  in  small  portions,  the  mixture  being  well  stirred 
after  each  addition.  The  liquid  is  rinsed  into  a  500  c.c.  separating 
funnel  by  means  of  200  c.c.  of  saturated  ammonium  sulphate  solution, 
and  is  then  extracted  five  times  with  chloroform.  The  chloroform  is 
transferred  to  another  separating  funnel,  and  shaken  with  200  c.c.  of  a 
saturated  solution  of  sodium  chloride,  slightly  acidified  with  hydro- 
chloric acid.  It  is  then  transferred  to  a  third  separating  funnel, 
again  shaken  with  200  c.c.  of  the  acidified  salt  solution,  and  then  run 
off  into  a  500  c.c.  Erlenmeyer  flask  and  titrated  with  standard 
sodiutn  ethoxide  solution  in  presence  of  a  few  drops  of  alcoholic 
phenolphthalein. 

The  repeated  washing  with  salt  solution  does  not  remove  cinnamic 
acid,  and  any  of  this  acid  which  may  be  present  will  therefore  be 
estimated  with  the  benzoic  acid.  The  method  is  rapid  and  gives  satis- 
factory results.  It  is  also  useful  as  a  qualitative  test.  It  is  only 
necessary  to  shake  the  chloroform  after  titration  with  a  small  quantity 
of  water,  to  separate  and  filter  the  aqueous  solution,  and  add  ferric 
chloride  or  apply  Mohler's  test.  E.  G. 

Apparatus  for  the  Estimation  of  the  Melting  Points  of 
Pats.  Leo  von  Liebermann  {Zeitsch.  Nahr.  Genussm.,  1911,  22, 
294 — 295). — The  apparatus  consists  of  a  U-tube,  the  lower  portion  of 
which  is  filled  with  mercury ;  the  fat  under  examination  is  poured  in 
a  molten  condition  into  one  of  the  limbs  of  the  tube,  and  allowed  to 
solidify.  This  limb  is  closed  by  a  cork  through  which  pass  a  thermo- 
meter, a  platinum  wire,  and  the  stem  of  a  small  funnel ;  the  bulb  of 
the  thermometer  and  the  lower  end  of  the  wire  are  forced  into  the 
layer  of  fat,  but  do  not  touch  the  mercury.  The  other  limb  of  the 
tube  carries  a  platinum  wire  in  contact  with  the  mercury.  A  further 
quantity  of  mercury  is  now  poured  through  the  funnel  so  as  to  form 
a  layer  above  the  fat,  and  the  tube  is  heated  gradually  in  a  water-bath 
after  the  two  platinum  wires  have  been  connected  with  an  electric 
bell  and  battery.  When  the  fat  begins  to  melt,  the  mercury  above 
It  passes  downwards  and  causes  the  bell  to  ring  by  establishing  a 
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contact  between  the  two  wires.  This  point  is  taken  as  the  "tirst 
melting  point "  of  the  fat ;  the  point  at  which  the  fat  becomes  perfectly 
clear  is  the  "highest  melting  point."  W.  P.  S. 

Estimation  of  Fat  in  Peeding-stuflfe  by  means  of  Trichloro- 
ethylene.  R.  Neumann  {Chem.  -^etl,  1911,  35,  1025— 1026).— Tri- 
chloroethylene  is  recommended  as  a  solvent  in  the  estimation  of  fat  in 
such  substances  as  oil-cakes,  etc.  Five  grams  of  the  sample  are  shaken 
for  thirty  minutes  with  100  c.c.  of  the  solvent,  the  mixture  is  then 
filtered,  50  c.c.  of  the  filtrate  are  evaporated,  the  residue  is  dried,  and 
weighed.  The  results  obtained  agree  well  with  those  yielded  by  the 
ordinary  method  of  extraction  with  ether  (compare  Abstr.,  1910, 
ii,  647).  W.  P.  S, 

Detection  of  Thujone  [Tanacetone]  in  Absinthe.  H.  Enz 
{Chem.  Zentr.,  1911,  ii,  576,  1556  ;  from  Sckweiz.  Woch.  Chem.  Fharm., 
1911,  49,  337—440;  507— 508).— For  the  detection  of  tanacetone  ii" 
any  liqueur,  a  portion  of  the  latter  is  boiled  with  the  addition  o| 
aniline  phosphate,  in  order  to  destroy  aldehydes,  and  then  dilute<3 
with  water  until  the  alcoholic  strength  is  reduced  to  30%  by  volumeij 
Five  hundred  c.c.  of  the  solution  are  fractionally  distilled,  the  distillate! 
being  collected  in  nine  portions  of  25  c.c.  each.  In  the  case  of 
absinthe  itself,  it  is  better  to  reduce  the  alcoholic  strength  to  60%, 
and  to  collect  50  c.c.  quantities  of  distillate.  The  portions  of  distillate, 
numbers  six  and  seven,  are  then  tested  for  the  presence  of  tanacetone 
as  described  by  Du pare  (Abstr.,  1909,  ii,  188);  these  fractions  are 
free  from  aldehyde,  aniseed  oil,  and  fennel  oil.  As  certain  essential 
oils,  such  as  01.  hyssopii,  calami,  verhenae,  and  sahinae,  and  als| 
carvone  and  citral,  give  the  same  reaction  as  tanacetone,  a  liquei 
which  yields  a  positive  reaction  does  not  necessarily  contain  absinthe, 
a  negative  reaction,  however,  indicates  the  absence  of  absinthe. 

The  second  paper  is  a  reply  to  Philippe  and  Fellenberg  (below). 

W.  P.  S. 

Detection  of  Thujone  [Tanacetone]  in  Absinthe.  Ernst 
Philippe  and  Theodoue  von  Fellenberg  (Chem.  Zentr.,  1911,  ii,  797; 
irom  Schweiz.  Woch.  Chem.  Pharm.,  1911,  49,  418— 420).— The  authors 
point  out  several  errors  in  Enz's  process  (preceding  abstract). 

W.  P.  S. 

Tannin  Solutions.  Georg  Grasser  {Collegium,  1911,  No.  445, 
46 — 52). — The  author  gives  (in  tabulated  form)  the  results  of  ^treating 
various  concentrations  of  tannin  solutions  with  the  followiog  reagents  : 
(1)  Five%  solution  of  tartar  emetic  :,  (2)  the  same  with  addition  of 
ammonium  chloride ;  (3)  with  ammonium  acetate ;  (4)  a  solution 
containing  5%  tartar  emetic,  5%  sodium  chloride,  5%  sodium  hydrogen 
tartrate,  and  20%  .'•odium  acetate;  (5)  ammoniacal  zinc  acetate 
solution  ;  (6)  an  iV750-iodine  solution,  and  (7)  a  solution  of  10%  sodium 
chloride  and  1%  gelatin.  In  very  dilute  solutions  (0006 — 0-001%) 
iodine  gives  a  violet  coloration,  whereas  the  others  have  ceased  to 
give  any  appreciable  reaction,  but  this  varies  somewhat  with  tannins 
obtained  from  different  barks.  F.  M.  G.  M.  ' 
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Molecular  Refraction  of  Azo-compounds.  Henri  Duval 
[Compt.  rend.,  1911, 153,  874 — 875). — The  position  of  substituents  in  the 
ring  has  very  little  effect  on  the  molecular  refraction  of  aromatic  azo- 
compounds.  In  the  case  of  azobenzene  the  index  varies  somewhat  with 
the  solvent,  and  increases  slightly  with  the  temperature ;  superfusion 
is  without  effect.  Adopting  Briihl's  value  for  nitrogen,  the  calculated 
numbers  for  the  molecular  refraction  with  the  2)-sodium  and  a-hydrogen 
lines  are  lower  than  the  actual  values  found  with  the  lithium  line, 
\  670  5.  W.  0.  W. 

The  Negative  Pole  Spectrum  of  Oxygen.  F.  Croze  (Compt. 
rend.,  1911,  153,  664 — 665). — A  new  band,  nearer  the  red  than  those 
previously  recorded,  has  been  detected  in  the  negative  pole  spectrum  of 
oxygen.  It  became  visible  when  the  negative  electrode  had  the  form 
of  a  hollow  cylinder,  and  was  resolved  into  eleven  components  all 
diffuse  towards  the  violet.  The  wave-lengths  and  relative  intensities 
are  given ;  the  most  intense  component  is  at  A.  6791*3  Angstrom  units. 
The  five  bands  now  known  show  a  general  resemblance  to  those 
of  nitrogen,  but  the  series  cannot  be  represented  by  the  usual  formula. 

W.  0.  W. 

The  Green  Carbon  Band  \  =  5635.  Rudolf  Komp  {Zeitsch. 
Photochem.,  1911,  10,  117 — 134). — An  arc  generated  by  a  current  of 
22 — 25  amperes  at  220  volts  was  employed  as  source  of  light.  The 
intensity  of  the  green  carbon  band,  which  appears  to  be  emitted  most 
strongly  by  that  portion  of  the  arc  which  is  in  immediate  contact  with 
the  electrodes,  increases  with  the  strength  of  the  current  and  with  the 
extent  to  which  hissing  takes  place.  In  order  to  avoid  cyanogen  lines, 
;he  arc  was  surrounded  by  an  atmosphere  of  carbon  dioxide. 

The  wave-length  measurements  were  made  by  means  of  a  large 
ioncave  grating  of  6*5  metres  radius  and  20,000  lines  to  the  inch,  and 
ire  expressed  in  0*001  Angstrom  units. 

The  green  carbon  band  is  similar  in  constitution  to  the  second 
iarbon  band,  which  has  been  previously  examined  in  detail,  and  this 
imilarity  indicates  that  the  two  bands  have  a  common  origin, 
starting  from  the  first  head  of  the  band,  the  spectrum  exhibits  two 
eries  of  strong  lines  and  two  similar  series  of  finer  lines.  Between 
he  individual  members  of  these  series  are  a  number  of  relatively  weak 
I'iplets  which  seem  to  fall  into  six  different  series.  The  wave-lengths 
t  the  lines  of  these  various  series  are  discussed  in  reference  to  the 
alidity  of  Deslandres'  first  and  second  laws.  H.  M.  D. 

[  Separation  of  Spectra  in  Compound  Gases.  G.  Stead  (Phil, 
fag.,  1911,  [vij,  22,  727—733.  Compare  this  vol.,  ii,  830).— Further 
speriments  are  described  in  which  the  author  has  compared  the 
node    and  cathode  spectra   in   the    discharge    through    tubes    con- 
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taining  ethane,  ethylene  dichloride,  ethylidene  dichloride,  carbony] 
chloride,  mercury  dimethyl,  aniline,  ethyl  ether,  methyl  sulphide,  and 
chloroform.  The  differences  between  the  two  spectra  indicate  that 
these  are  determined  by  the  electro-chemical  character  of  the  com- 
ponent elements  and  by  the  inequality  of  temperature  and  of  potential 
gradient  at  the  two  electrodes.  It  is  supposed  that  the  discharge  of 
positive  ions  takes  place  throughout  the  negative  glow ;  whilst 
negative  ions  lose  their  charges  in  the  positive  column.       H.  M,  D. 

Spectra  of  the  Electrodeless  Ring  Discharge  in  Certain 
Gases.  H.  Donaldson  {Phil.  Mag.,  1911,  [vi],  22,  720— 727).— The 
influence  of  pressure,  variation  in  the  length  of  the  spark-gap,  and 
frequency  of  sparking  has  been  investigated  for  the  electrodeless  ring 
discharge  in  hydrogen,  air,  carbon  dioxide,  carbon  monoxide,  oxygen, 
and  argon.  As  in  the  case  of  the  discharge  between  metal  electrodes, 
it  is  found  that  the  spectrum  is  dependent  on  the  intensity  of  the 
electric  field,  although  the  results  are  not  quite  parallel. 

In  oxygen  the  continuous  spectrum  appears  at  the  lowest  intensitie 
in    the  case  of    the  ordinary  discharge,  whereas    the  ring    dischargJ 
intensity  lies  between  those  which  give  rise  to  the  compound  line  an« 
the  band  spectra. 

In  carefully  purified  carbon  monoxide  the  Swan  spectrum  appears  at 
high  intensities,  whereas  weak  electric  fields  give  rise  to  the  carbon 
band  spectrum  only.  It  is  suggested  that  these  two  spectra  may  be 
the  high  and  low  intensity  spectra  of  the  same  substance. 

The  ring  discharge  in  nitrogen  and  air  shows  no  trace  of  the 
negative  band  spectrum,  the  change  from  the  positive  band  spectrum 
to  the  line  spectrum  taking  place  directly.  The  general  results  agree 
with  those  found  for  electrode  discharge  in  that  the  positive  band 
spectrum  appears  to  be  brought  about  by  the  weakest  fields  and  the 
line  spectrum  by  stronger  fields.  H.  M,  D. 

Resolution  of  the  Spectral  Lines  of  Lanthanum  and  Cobalt 
in  the  Magnetic  Field.  Stephan  Rybar  [Physikal.  Zeitsch.,  1911, 
12,  889 — 900). — From  observations  of  the  influence  of  a  strong 
magnetic  field  on  the  lines  in  the  spark  spectrum  of  lanthanum,  it  is 
found  that  the  Zeeman  effect  for  certain  lines  is  very  similar  to  that 
observed  in  the  case  of  yttrium.  The  wave-lengths  of  those  lines 
which  exhibit  close  resemblance  in  their  magneto-optical  properties 
are  as  follows:  La  4575-08,  Y  3818-49;  La  3921-71,  Y  3628-89; 
La  4946-60,  Y  3628-89;  La  3381-10,  Y  4398-21;  La  3193'09, 
Y  4199-46;  Li  4986-99,  Y  3950-51;  La  3303-26,  Y  4358-91  and 
3195-80.  The  resolution  in  the  last  group  of  these  lines  is  identical 
with  that  observed  for  the  barium  line  X  =  5997'4. 

The  data  for  cobalt  show  resolution  of  the  lines  3385*39,  3388-32, 
and  3463-01  into  ten  components,  of  3495-89,  3550-75,  and  3704-24, 
into  eight,  of  3491-51,  3561*06,  and  3941-05  into  seven,  of  sixteen 
lines  into  four,  and  of  106  lines  into  three  components.        H.  M,  D. 

Distribution  of  Chemical  Elements  in  the  Earth's  Crust. 
Wladimir  J.  Vernadsky  {Bull.  Acad.  Sci.  St.  Petersburg,  1911,  [vi], 
1007— 1018).— [With  B.  A.  Lindener  and  E.D.  Reyutsky.]— Tables 
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are  given  similar  to  those  already  published  (Abstr,,  1910,  ii,  1013), 
and  including  the  results  obtained  during  1910.  In  addition  to  the 
occurrence  of  caesium,  rubidium,  thallium,  indium,  boron,  etc.,  in  a 
large  number  of  minerals,  that  of  copper,  calcium,  strontium,  etc.,  io 
various  artificial  products,  such  as  vanadium  oxide,  yttria,  etc.,  i.s 
noted.  T.  H.  P. 

HIrhe  Influence  of  Neutral  Gases  on  the  Absorption  of 
Sodium  Vapour.  Karl  Fredenhagen  {Physikcd.  Zeitsch.,  1911,  12, 
909 — 911). — The  non-appearance  of  the  principal  series  lines  of 
the  alkali  metals  when  their  salts  are  introduced  into  the  hydrogen 
chlorine  flame  has  been  explained  by  Franck  and  Pringsheim  (this  vol., 
ii,  574)  as  due  to  the  small  concentration  of  free  electrons.  With  the 
object  of  throwing  further  light  on  the  nature  of  the  process  which 
gives  rise  to  the  principal  series  lines,  the  author  has  investigated  the 
influence  of  inert  gases  on  the  absorptive  capacity  of  sodium  vapour. 
The  admission  of  hydrogen,  nitrogen,  carbon  dioxide,  and  helium  to 
sodium  vapour  at  400°  increases  the  absorptive  power  to  a  large  extent, 
the  magnitude  of  the  influence  of  the  different  gases  being  approxi- 
mately the  same.  In  each  case  the  intensity  and  breadth  of  the  D- 
lines  increases  as  the  concentration  of  the  admixed  inert  gas  is 
increased. 

Interferometer  observations  with  the  yellow  helium  and  mercury  lines 
indicate  that  the  number  of  absorbing  particles  in  the  sodium  vapour 
increases  in  the  presence  of  the  inert  gases.  This  change  in  the 
number  of  the  absorbing  particles  is  correlated  with  the  increased 
ionisation  which  has  been  found  (compare  this  vol,  ii,  571)  to 
accompany  the  admixture  of  sodium  vapour  with  small  quantities 
of  inert  gases.  H.  M.  D. 

Absorption  of  Light  by  Silver  Hydrosols.  Nils  Pihlblad 
{Zeitsch.  Ghem.  Ind.  Kolloide,  1911,  9,  156 — 158). — The  absorption  of 
light  by  colloidal  silver  solutions  of  different  degrees  of  dispersity 
hasbeenexaminedfor  the  mercury  lines  X  =  404*7,  435*9,  491-6,  546-1, 
577 — 579,  622,  and  690.  As  the  size  of  the  particles  is  gradually 
increased,  the  maximum  value  of  the  extinction-coefficient  moves 
towards  the  red  end  of  the  spectrum.  For  all  solutions  there  appears 
to  be,  however,  a  more  strongly  developed  maximum  in  the  ultra-violet 
region. 

From  experiments  with  solutions  of  variable  concentration,  it  is 
ound  that  the  light  absorption  takes  place  in  accordance  with  Boer's 
aw.  H.  M.  D. 

Absorption  Spectra.  IV.  Influence  of  the  Solvent  and  of 
dilution  on  the  Validity  of  Beer's  Law.  Alfred  W.  Stewart 
tnd  Robert  Wright  {Ber.,  1911,44,  2819— 2826).— The  absorbing 
)ower  of  a  solution  of  iodine  in  alcohol  increases  at  a  greater  relative 
ate  than  corresponds  with  the  increase  in  dilution  of  the  solution, 
Tobably  because  of  the  formation  of  an  additive  compound  between 
idine  and  alcohol.  The  opposite  is  the  case  with  solutions  of  iodine 
a  water ;  with  increasing  dilution  the  solutions  become  relatively 
lore  transparent. 
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An  explanation  of  the  behaviour  of  aqueous  solutions  can  be  given 
on  the  assumption  that  an  oxonium  derivative  is  formed  which  ionises 
when  the  solution  is  diluted ;  the  ionised  iodine  atom  causes  practically 
no  absorption,  in  contradistinction  to  the  alkyl  iodides,  which  show  a 
strong  selective  absorption  (compare  Crymble,  Stewart,  and  Wright, 
Abstr.,  1910,  ii,  470). 

Solutions  of  iodine  in  mixtures  of  water  and  alcohol  can  be  made 
more  transparent  by  increasing,  and  less  transparent  by  decreasing,  the 
proportion  of  water. 

An  alcoholic  solution  of  ^-nitrotoluene  behaves  similarly  to  one  of 
iodine,  and  in  this  case,  also,  is  the  formation  of  an  additive  compound 
possible.  The  addition  of  water,  however,  has  simply  the  ordinary 
effect  of  dilution,  and  does  not  make  the  solution  relatively  more 
transparent,  there  being  no  possibility  of  an  ionisation  occurring. 

Azobenzene  is  an  indifferent  substance,  which  neither  forms  additive 
compounds,  nor  is  capable  of  ionisation,  so  that  it  conforms  to  Beer's 
law  both  in  alcoholic  and  in  aqueous-alcoholic  solution.  T.  S.  P. 

Ultra-violet  Absorption  Spectra  of  Nitro-compounds. 
NicoLAi  D.  Zelinsky  and  N.  A.  Rosanoff  {J.  Russ.  Fhys.  Chem.  Soc, 
1911,  43,  1173 — 1183). — The  absorption  spectra  of  various  nitro- 
compounds (including  nitromethane  and  nitroethane,  for  which  Baly 
and  Desch  [Trans.,  1908,  93,  1747]  and  Hedley  [Abstr.,  1908,  i,  382] 
obtained  divergent  results)  and  their  alkali  salts  have  been  investigated 
in  the  ultra-violet  by  Hartley's  method  (Trans.,  1885,  47,  685). 

With  nitromethane,  in  either  aqueous  or  alcoholic  solution,  the 
absorption  increases  considerably  in  passing  from  the  free  nitro- 
compound to  its  sodium  salt,  corresponding  with  the  unsaturated 
tsonitro-derivative. 

With  nitroethane,  the  selective  absorption  is  changed  into  con- 
tinuous absorption  on  the  formation  of  the  sodium  salt.  The  character 
of  the  absorptiou  is  the  same  with  nitromethane  and  nitroethane,  but 
in  the  latter  the  absorption  band  is  displaced  towards  the  visible  part 
of  the  spectrum,  probably  owing  to  the  influence  of  the  molecular 
mass;  the  maxima  in  the  two  cases  are  at  1/A.=  3720  and  1/A,= 
3640  respectively.     These  results  confirm  those  of  Baly  {loc.  cit.). 

a-Nitropropane  gives  similar  absorption  curves,  the  selective* 
absorption  of  the  free  compound  being  displaced  still  more  towards- 
the  visible  spectrum,  the  maximum  being  at  1/X  =  3600.  ^-Nitro-j 
propane  gives  a  greater  general  absorption  in  the  free  state,  and  a 
greater  selective  absorption  in  the  form  of  sodium  salt,  than  is  the 
case  with  the  a-compound,  the  maximum  lying  at  1/A  =  3500j  the 
increased  absorption  is  here  evidently  due  to  the  yellow  colour  of! 
the  freshly-prepared  sodium  salt  in  either  aqueous  or  alcoholic) 
solution. 

With  tetrauitromethane,  the  selective  absorption  is  still  morel 
towards  the  visible  portion  of  the  spectrum,  the  maximum  being  atl 
l/\  =  2975. 

CD-Nitrophenylmethane  gives  a  curve  similar  to  those  of  the  abovel 
primary  nitro-compounds,  the  maximum  being  at  1/A.  =  3465;  thet 
characteristic  behaviour  of  the  aromatic  series  is  not  shown. 
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With  w-nitrocyc^ohexylmethane,  selective  absorption  occurs  only 
th  the  salts,  the  maximum  being  at  1/A.  =  3440  ;  the  free  compound 
shows  marked  general  absorption. 

Free  nitrocyc^ohexane  shows  two  absorption  bands  with  maxima  at 
1/A.=.3500  and  3720;  the  salts  exhibit  general  absorption.  The  same 
is  the  case  with  l-nitro-l-methylcr/cZohexane,  the  maxima  being  at 
3550  and  3740.  l-Mtro-l-methylc?/c?opentane  gives,  however,  only 
one  absorption  band,  with  a  maximum  at  l/\  =  3570. 

These  results  confirm  the  view  that  the  absorption  is  conditioned, 
besides  by  other  influences,  also  by  the  molecular  mass  of  the 
compound. 

The  introduction  of  nitro-groups  into  aliphatic  compounds  causes  a 
considerable  increase  in  the  general  absorption,  along  with  which 
selective  absorption  also  appears.  The  latter  is  a  consequence,  not  of 
a  quinonoid  grouping  (compare  Hedley,  loc.  cit.),  but  of  the  vibration 
between  the  elements  of  the  molecule  (see  Baly  and  Collie,  Trans., 
1905,  87,  1332),  resulting  from  the  residual  valency  of  the  nitro-group. 
There  should  hence  be  no  difference  in  general  character  between  the 
absorption  curves  of  mono-  and  dinitro-aliphatic  compounds ;  this  is 
contrary  to  the  results  of  Hedley,  who  found  no  selective  absorption 
for  nitromethane,  an  observation  which  the  author  is  unable  to 
confirm. 

The  introduction  of  nitro-groups  into  the  molecules  of  hydroaromatic 
compounds  causes  marked  displacement  of  the  absorption  towards 
the  visible  part  of  the  spectrum,  and  also  the  appearance  of  absorption 
bands  not  observed  with  the  hydrocarbons  themselves. 

The  introduction  of  nitro-groups  into  the  benzene  ring  evidently 
neutralises  the  residual  valency  of  the  nucleus,  and  weakens  the 
manifestation  of  molecular  vibrations,  since  the  number  of  absorption 
bands  diminishes.  In  this  respect,  the  hydroaromatic  compounds  are 
similar  to  the  aliphatic  compounds,  owing  to  the  absence  of  residual 
valency. 

The  conclusion  is  drawn  that  the  magnitude  of  continuous  and 
selective  absorption  is  closely  connected  with  the  degree  of  tension 
prevailing  in  the  molecule.  This  may  depend  on  the  extent  of  un- 
saturation  of  the  compound  itself,  and  also  on  the  degrees  of  tension 
of  its  constituent  elements.  T.  H.  P. 

Photosensitive  Antimonite  [Stibnite]  Cells.  William  Sebastian 
Gripenberg  (J.  Amer.  Chem.  Soc,  1911,  33,  1761 — 1762). — Jaeger 
(Abstr.,  1907,  ii,  923)  has  shown  that  light  has  a  powerful  influence  on 
the  electrical  conductivity  of  stibnite.  The  author  has  constructed  a 
highly  sensitive  cell  which  consists  of  a  lamella  of  natural  stibnite 
about  0"3  mm.  thick,  pressed  against  a  glass  electrode  plate  covered 
with  a  large  number  of  very  fine  electrodes  of  gold  or  platinum  foil, 
parallel  to  one  another  and  about  0*067  mm.  apart.  The  width  of 
|this  grating  is  3  x  4  mm.,  this  having  about  14  electrodes  per  sq.  mm. 
jThe  required  pressure  on  the  lamella  is  effected  by  a  small  screw-press, 
into  the  frame  of  which  insulated  wires  are  fitted.  The  wires  end  in 
small  elastic  bars,  which  pinch  the  electrode-plate  and  make  metallic 
jcontact  with  the  bars  of  the  grating. 
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Such  cells  have  a  resistance .  of  from  10^  to  5x10^  ohms.  The 
presence  of  a  small  oil-lamp  in  the  neighbourhood  of  the  cell  causes 
the  resistance  to  fall  to  10%  or  even  1%  of  its  original  value.  During 
the  passage  of  the  current,  the  cells  are  very  sensitive  to  atmospheric 
influences,  and  must  therefore  be  enclosed  in  vaselin.  They  can  be 
used  satisfactorily  for  an  E.M.F.  of  30  volts,  but  if  used  with  very 
high  voltages  they  are  liable  to  get  out  of  order.  E.  G. 

Absorption  and  Secondary  Radiation  of  Cathodic  Rays. 
F.  BuTAVAND  {Ann.  Chim.  FhTjs.,  1911,  [viii],  24,  421 — 432.  Compare 
Schmidt,  Abstr.,  1910,  ii,  7,  378;  Schmidt  and  Cermack,  Abstr.,  1910, 
ii,  9 1 8). — When  a  group  of  /3-rays  falls  on  a  plate  of  an  elementay 
substance  1=  Ioe~^'',  where  /  is  the  intensity  of  a  saturating  current, 
lo  that  of  the  emergent  group  of  rays,  and  X  the  coefficient  of 
absorption.  A.  is  not  proportional  to  the  density,  p,  of  the  element. 
The  expression  Xjp  =  kP^'^,  where  F  is  the  atomic  weight,  gives  values  of 
k  which  fluctuate  about  a  mean  1"85  when  values  of  A.,  p,  and  F  are 
inserted  for  the  various  elements.  Taking  any  one  of  the  groups  of 
the  periodic  table,  the  differences  between  1*85  and  the  values  of  k  found 
for  the  constituent  elements  are  alternately  positive  and  negative,  so 
that  kisa,  periodic  function  of  the  valency  V.  Substitution  of  values  in  the 
expression  \/p  =  l-88i-''''''  (1  ±  1/10  cos  to  T/S)  gives  values  approximating 
to  those  calculated.  For  compounds,  an  analogous  expression  holds, 
namely,  Xjp  —  hp^'^,  where  p  is  the  molecular  weight  and  h  a  coefficient 
which  is  approximately  constant  for  analogous  compounds.  For 
applications  of  this  the  original  should  be  consulted. 

y8-Rays  falling  on  a  plate  of  an  elementary  substance  give  rise  to 
secondary  /J-rays  in  all  directions,  and  the  intensity  rj  of  these 
secondary  rays  varies  with  the  nature  and  substance  of  the  plate,  and 
increases  with  the  atomic  weight  F  of  the  element.  Substitution  of 
values  in  the  expression  rj  '=k'F^'^  shows  that  k'  is  approximately  equal 
to  10/fc.  T.  A.  H. 

Radioactive  Properties  of  High  Temperature  Flames.  HarrtJ 
Carter  {Phil.  Mag.,  1911,  [vij,  22,  805— 816).— To  ascertain  whether! 
atomic  disintegration  takes  place  in  reactions  which  are  accompaniedl 
by  the  liberation  of  large  quantities  of  energy,  the  author  has  examined! 
the  electric  arc,  the  spark,  and  the  oxy-hydrogen  and  oxy-acetylen€ 
blowpipe  flames  for  /8-radiation.  The  apparatus  was  arranged  so  asl 
to  avoid  temperature  variations  of  the  electroscope  and  the  presence  off 
ionised  air  in  its  neighbourhood.  In  no  case  could  any  appreciable 
difference  be  detected  between  the  rate  of  leak  when  the  electrosco{ 
was  exposed  to  the  source  and  when  shielded  from  its  action. 

H.  M.  I). 

Radiation  in  Explosions  of  Coal  Gas  and  Air.  W.  T.  Davi 
{Fhil.  Trans.,  1911,  A,  211,  375— 410).— Measurements  have  beer 
made  of  the  radiation  emitted  during  the  explosion  and  subsequem 
cooling  of  mixtures  of  coal-gas  and  air.  By  the  use  of  screens  o 
fluorite,  quartz,  glass,  and  water  for  the  bolometric  apparatus,  it  wat' 
possible  to  estimate  fairly  accurately  the  total  radiation  emitted  by  thi, 
gas,  the    approximate  proportions  emitted  by  water  vapour  and  b; 
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earbon    dioxide,    and   also    the   amount   of  energy  in    the   luminous 
radiation. 

KThe  bolometric  records  show  that,  for  different  gas  mixtures  at 
mospheric  pressure,  the  total  heat  lost  by  radiation  to  the  walls  of 
the  vessel  up  to  the  moment  of  maximum  pressure  is  approximately 
proportional  to  the  product  of  the  third  power  of  the  maximum 
absolute  temperature  by  the  time  of  explosion.  The  total  radiation 
lost  during  the  explosion  and  subsequent  cooling  is  about  25%  of  the 
heat  of  combustion  of  the  gas  present  in  the  explosion  chamber.  The 
radiation  in  the  initial  stages  of  cooling  is  a  function  of  the  time 
interval  from  ignition  as  well  as  of  the  temperature.  The  rate  at 
which  the  radiation  is  emitted  is  a  maximum  some  time  before  the 
attainment  of  maximum  pressure,  and  probably  occurs  at  the  moment 
when  the  flame  fills  the  explosion  chamber.  Weak  explosive  mixtures 
radiate  very  much  more  in  the  initial  stages  of  cooling  than  stronger 
mixtures  do  when  these  have  cooled  to  the  same  temperatures. 

The  total  heat  radiated  by  carbon  dioxide  is  about  twice  as  large  as 
that  radiated  by  an  equal  volumeof  watervapour  at  the  same  temperature. 

When  explosive  mixtures  of  the  same  strength,  but  of  different 
densities,  are  compared,  it  is  found  that  the  ratio  of  the  heat  which  is 
lost  by  radiation  up  to  the  moment  of  maximum  pressure  to  the  heat 
of  combustion  decreases  as  the  density  increases,  but  denser  mixtures 
emit  much  more  strongly  at  the  moment  of  maximum  pressure  and  in 
the  initial  stages  of  cooling. 

In  the  second  part  of  the  paper  an  account  is  given  of  experiments 
relating  to  the  diathermancy  and  emissive  power  of  the  hot  gaseous 
mixtures  after  explosion.  H.  M.  D. 

The  Distribution  of  the  Intervals  of  Emission  of  the 
a- Particles  of  Polonium.  (Mme.)  Marik  Curik  (Ze  Radium,  1911, 
8,  354 — 356). — The  results  obtained  confirm  those  of  previous 
observers  (Rutherford  and  Gieger,  Abstr.,  1910,  ii,  917  j  Marsden  and 
Barratt,  Proc.  Phys.  Soc,  1911,  23,  367).  From  a  series  of  curves, 
obtained  by  means  of  the  ionisation  method  in  which  the  excursions 
of  the  electrometer  needle  are  recorded  on  a  moving  photographic 
film,  comprising  1080  intervals,  it  was  found  that  the  number  of 
intervals,  n,  comprised  between  t  and  t-\-6,  where  6  represents  a  fixed 
time,  varies  according  to  an  exponential  law,  n  =  MqC"'/'',  where  t  is  the 
mean  interval,  and  nJ6  =  JV/t,  JV  being  the  total  number  of  intervals. 
This  is  the  same  law  as  applies  to  the  free  path  of  the  molecules  of  a 
gas,  the  mean  free  path  corresponding  with  the  mean  interval  between 
the  emissions.  F.  S. 

The  Variation  of  the  Activity  of  Some  Radioactive 
Substances -with  Time.  (Mme.)  Marie  Curie  {Le  Radium,  1911, 
8,  353 — 354.)— The  a-rays  of  uranium  oxide  have  been  kept  under 
observation  for  four  years.  The  means  of  tlie  measurements  taken 
in  each  year  agree  within  0'5%,  and  the  conclusion  may  be  drawn  that 
the  activity  has  remained  constant.  The  ^-  and  y-rays  from  a  salt  of 
barium  containing  radium,  previously  purified  from  radio-lead  and  its 
products,  and  contained  in  a  thin-walled  glass  tube  covered  with 
aluminium  foil,  have  been  observed  for  twenty  months.  The  tube 
forms  the  central  electrode  in  a  cylindrical  ionisation  chamber,  and  a 
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correction  is  introduced  for  the  changes  of  density  of  the  air.  An 
increase  of  the  radiation  amounting  to  about  2'5%  per  year  has  been 
observed,  which  is  doubtless  due  to  the  formation  of  radio-lead.  A 
preparation  of  Debierne's  actinium  many  years  old  has  been  studied 
in  the  same  way.  The  measurements  are  unaccountably  irregular, 
but  indicate  a  diminution  of  the  penetrating  rays  in  three  years 
amounting  to  10%  of  the  initial  activity.  Either  there  must  exist 
between  actinium  and  radioactinium  an  intermediate  substance  of 
long-life  giving  /?-rays,  initially  present  in  excess,  or  the  period  of 
average  life  of  actinium  is  only  of  the  order  of  thirty  years.  In  the 
latter  case  the  relation  between  actinium  and  the  other  radio-elements 
of  uranium  minerals  ought  to  be  capable  of  elucidation.  Radio-lead 
submitted  to  a  crystallisation  of  the  chloride  to  remove  radium-^  and 
-F,  and  containing  initially  radium-Z>  only,  has  been  studied  for  five 
years.  The  penetrating  rays  attained  the  maximum  in  one  month,  the 
period  of  radium-iS*  being  4' 7  days,  and  the  a-rays  attained  the 
maximum  in  two  years.  Both  types  of  radiation  remained  fairly 
constant  during  the  third  year.  During  the  fifth  year  a  regular 
decay  of  the  a-rays  occurred,  amounting  to  about  5%  in  440  days.  This 
would  correspond  with  a  period  of  average  life  of  radium-Z)  of  about 
twenty-five  years.  The  {3-ra,y  measurements  are  less  precise,  but 
indicate  about  the  same  rate  of  decay.  All  measurements  have  been 
effected  by  means  of  the  quartz  piezo-electrique,  which  remains,  when 
properly  mounted,  absolutely  constant,  and  is  very  suitable  for  these 
measurements.  F.  S. 

Thorium  and  its  Products  of  Disintegration.  May  SysiL 
Leslie  {Le  Eadium,  1911,8,  356 — 363). — The  results  confirm  those  of 
other  workers  as  to  the  chemical  nature  of  mesothorium.  The 
material  employed  was  thorite  containing  40%  of  thorium  oxide  and 
0*73%  of  uranium.  In  the  electroscope  employed  the  different  values 
for  the  separate  a-ray  producing  members  of  the  series  were :  thorium 
5  "5%,  radiothorium  9*4%,  thorium-^  12-2%,  emanation  48 '6%, 
thorium-^  12-2%,  thorium-^  12*2%  (old  nomenclature).  This  accordsj 
with  the  view  that  the  emanation  gives  four  a-particles  per  atom  disinte- 
grating, and  that  the  a-rays  due  to  thorium  itself  have  a  very  low 
velocity  corresponding  with  a  range  of  only  about  2  cm.  The  activity 
of  oxide  of  thorium  freshly  separated  from  thorium  decays  at  a  rate 
which  indicates  that  the  period  of  radiothorium  is  only  three  or  foui 
months.  F.  S. 

The  Amount  of  Radium  Emanation  in  the  Soil  and  ite 
Escape  into  the  Atmosphere.  John  Joly  and  Louis  B.  Smyth 
{Sci.  Proc.  Boy.  Duhl.  Soc,  1911,  13,  148— 161).— Observations  have 
been  made  in  the  vicinity  of  Dublin,  during  the  months  of  April  an( 
May,  1910,  of  the  amount  of  radium  emanation  in  the  soil  at  variou; 
depths  and  on  the  amount  exhaled  per  hour  from  the  surface.  Th( 
period  covered  began  with  wet  and  stormy  weather  and  ended  with  i 
long  spell  of  fine  settled  weather.  The  observations  are  in  agreemen' 
with  the  view  that  the  influence  of  rain  is  to  choke  the  capillaries  o 
the  soil,  retarding  the  escape  of  the  emanation  and  therefore  increasing 
the  amount  in  the  soil,  whilst  reducing  that  in  the  air.     At  depth 
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low  the  surface  of  from  25  to  250  cm.,  the  relative  amount  of 
emanation  in  the  air  in  the  soil  was  usually  many  thousand  times  that 
in  the  atmosphere.  A  very  rapid  escape  of  emanation  from  the  soil 
was  established,  and  it  is  considered  probable  that  this  exhalation  is 
the  chief,  if  not  the  only  considerable,  source  of  the  emanation  in  the 
atmosphere.  F.  S. 

Quantity  of  Radium  Emanation  Liberated  Prom  One  of  the 
Springs  at  Columbieres-sur-Orb  (H6rault).  Jacques  Danne  and 
ViCTOii  Cremieu  (Compt.  rend.,  1911,  153,  870 — 871). — This  spring 
evolves  gas  attherate  of  43,000  litres  per  day,  with  an  amount  of  radium 
emanation  corresponding  with  860  mg. -minutes  per  twenty-four  hours. 
This  unusually  large  amount  of  emanation  is  readily  available  in  an 
active  form,  since  the  gas  contains  95%  of  easily  removable  carbon 
dioxide.  W.  0.  W, 

The  Radioactivity  of  Mineral  Springs.  Erich  Ebler  and 
M.  Fellner  {Zeitsch.  anorg.  Chem.,  1911,  72,  233— 301).— The  gas 
obtained  from  the  Max  mineral  spring  of  Diirkheim  contains 
6'1  X  10~°  cubic  mm.  of  radium  emanation  per  litre.  The  spring 
evolves  30  litres  of  gas  per  hour.  The  activity  of  the  sediment  is,  as 
usual,  variable,  and  about  one-half  of  the  activity  disappears  when 
the  sediment  is  gently  warmed.  An  estimation  of  the  radium  present 
by  Strutt's  method  gives,  for  two  samples  of  sediment  collected  at 
different  times,  3  03  x  10"^"  and  1*76  x  10~^°  gram  radium  per  gram  of 
sediment.  Other  radioactive  substances,  including  radiothorium,  are 
also  present. 

An  ai^alysis  of  the  sediment,  dried  at  106°,  shows  that  it  contains 
45*5%  SiOg,  9*9%  residue  insoluble  in  hydrofluoric  acid,  10*7%  AsgOg, 
7-1%  CaO,  15-7%  FeaOg,  and  2*5%  MngO^,  with  small  quantities  of 
other  substances.  Sulphates  are  absent,  and  carbonates  present  only 
in  minute  quantity.  Lead  is  present  to  the  extent  of  0-1%.  Thorium 
and  uranium  are  absent.  The  proportion  of  potassium  increases 
with  the  time  of  agitation  with  the  water,  whilst  that  of  sodium  is 
unchanged.  "When  treated  with  hydrochloric  acid,  91%  of  the  radium 
remains  in  the  insoluble  residue,  being  adsorbed  by  colloidal  silica. 
BoUing  hydrochloric  acid  extracts  a  substance  from  the  sediment, 
which  crystallises  in  polyhedral,  yellow  leaflets,  600  grams  being 
obtained  from  10  kilograms  of  sediment.  This  quantity  yielded 
33  grams  of  potassium  nitrate,  of  similar  activity  to  ordinary  potass- 
ium salts. 

The  water  itself  contains  0-97x10"^''  gram  of  radium  per  litre. 
The  mother  liquor  obtained  in  the  commercial  crystallisation  of  salts 
from  this  water  is  distinctly  radioactive,  the  activity  being  due  to 
radium.  Determinations  of  the  activity  of  the  sediment  and  of  the 
mother  liquor  give  a  value  of  0*78  x  10 "^'^  gram  of  radium  per  litre  of 
^the  original  water,  in  good  agreement  with  the  foregoing. 

Details  are  given  of  the  chemical  methods  of  investigating  these 
and  similar  products.  C.  H.  D. 

The  Radioactivity  of  the  Mineral  Springs  of  Tyrol.  III. 
Max  Bamberger  and  Karl  Kruse  {Monatsh.,  1911,  32 ,  797—813. 
Compare   Abstr.,    1910,   ii,    570). — A    table   is   given   of    numerous 
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determinations  of  the  activity  in  Mache  units  of  mineral  springs  in 
Tyrol.  The  table  contains  details  also  of  the  temperature  of  the 
spring  and  of  the  rock  in  which  it  occurs.  F.  S. 

The  Radioactivity  of  the  Air  Over  the  Open  Sea.  Carl 
RuNGE  f(CAem.  Zentr.,  1911,  ii,  786;  from  Nachr.  K.  Ges.  Wiss. 
Gottingen,  Math.-physikal.  Klasse,  1911,  99 — 109). — Under  similar  con- 
ditions the  induced  activity  of  the  atmosphere  was  found  to  be  about 
as  great  in  the  middle  of  the  Atlantic  Ocean  as  near  the  coast.  In  both 
cases  the  decay  curve  for  the  first  two  hours  is  that  of  radium  alone, 
•except  that  in  the  middle  of  the  ocean  the  decay  for  the  first  ha  If -hour 
is  somewhat  more  rapid.  After  two  hours  the  decay  becomes  slower, 
indicating  the  presence  of  thorium.  F.  S. 

The  Formation  of  Positive  Ions  by  Heated  Metals.  Z. 
Klemensiewicz  {Bull.  Acad.  Set.  Cracow,  1911,  A,  417 — 424). — The 
emission  of  positive  ions  by  electrically  heated  platinum,  palladium, 
gold,  iridium,  copper,  iron,  and  tungsten  wires  has  been  investigated. 
From  measurements  of  the  leakage  current  between  the  wire  and  a 
surrounding  metal  cylinder  after  different  time  intervals,  decay  curves 
were  obtained  for  new  wire?,  and  also  for  wires  which  had  been  heated 
in  a  vacuum  or  left  in  contact  with  strongly  compressed  gases  for 
several  hours.  In  the  case  of  platinum,  observations  were  also  made 
with  the  metal  after  anodic  and  cathodic  polarisation. 

The  experimental  data  are  in  favour  of  the  view  that  the  positive 
ion  emission  is  mainly  due  to  absorbed  gases.  It  is  calculated  that 
about  1%  of  the  gas  molecules  which  leave  the  heated  metal  are 
electrically  charged.  This  fraction  is  approximately  constant,  and,  as 
a  consequence,  the  number  of  positive  ions  will  be  proportional  to  the 
solubility  of  the  gas  in  the  metal  under  investigation. 

Experiments  with  palladium  and  iridium,  superficially  covered  with 
the  corresponding  oxides,  indicate  that  emission  of  ions  is  not  an 
accompaniment  of  the  formation  or  dissociation  of  these  oxides.  Oa 
the  other  hand,  tungsten,  copper,  and  iron  show  emission  effects,  both 
during  oxidation  and  reduction.  H.  M.  D. 

Mobility  of  Positive  Ions  Produced  from  Heated  Aluminium 
Phosphate  in  Gases  at  Low  Pressures.  George  W.  Todd  {Phil. 
Mag.,  1911,  [vi],  22,  791— 804).— The  mobility  of  the  positive 
thermions  from  aluminium  phosphate  has  been  measured  in  air,  carbon 
dioxide,  sulphur  dioxide,  methane,  and  hydrogen  at  low  pressures.  As 
the  pressure  is  lowered,  the  mobility  increases  in  such  a  way  that  the 
product  of  pressure  and  ionic  mobility  remains  approximately  constant, 
but  increases  much  more  rapidly  than  this  when  the  pressure  is 
lowered  beyond  a  certain  critical  value.  This  rapid  increase  may  be 
due  to  the  disintegration  of  the  molecular  clusters  which  form  the  ions 
under  higher  pressures,  or  to  the  existence  of  a  positive  ion  in  the  free 
condition  for  short  intervals  of  time.  In  air  and  carbon  dioxide  the 
data  obtained  at  the  lowest  pressures  show  that  the  positive  charge  is 
carried  by  particles,  the  mass  of  which  is  smaller  than  that  of  the 
ordinary  gas  molecules. 
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Water  vapour  has  only  a  small  influence  on  the  mobility  of  the 
positive  ion  in  the  region  where  the  inverse  pressure  law  holds,  but  has 
a  large  effect  at  smaller  pressures.  Uuder  these  conditions,  the 
presence  of  water  vapour  causes  the  mobility  to  fall  below  the  value 
which  would  correspond  with  the  inverse  pressure  law. 

The  thermions  emitted  by  heated  aluminium  phosphate  appear  to  yield 
by  collision  with  the  gas  molecules  the  same  ions  as  are  produced  by 
the  action  of  X-rays  on  the  gas,  H.  M.  D. 

Positive  lonisation  from  Hot  Salts.  Owen  W,  Richaedson 
{Phil  Mag.,  1911,  [vi],  22,  669—703.  Compare  Abstr.,  1910,  ii,  923  ; 
this  vol.,  ii,  9,  10) — The  nature  of  the  positive  ions  emitted  by  heated 
salts  has  been  further  examined  by  experiments  with  two  different 
forms  of  apparatus  and  observations  at  different  pressures  and 
temperatures.  The  values  obtained  for  ejm  indicate  that  the  positive 
ions  are  metallic  atoms  which  are  not  necessarily  atoms  of  the  metal 
in  the  salt  under  examination,  but  may  be  due  to  some  other  metal 
present  as  impurity.  In  the  case  of  aluminium  phosphate  strong 
evidence  has  been  obtained  in  favour  of  the  view  that  the  observed 
ejm  =  22  is  due  to  traces  of  foreign  substance,  for  when  the  aluminium 
phosphate  was  prepared  from  ammonia,  aluminium  chloride,  and 
phosphoric  oxide,  all  of  which  had  been  subjected  to  distillation  before 
use,  a  product  was  obtained  which  only  gave  about  1/150  of  the 
emission  given  by  Kahlbaum's  aluminium  phosphate. 

In  regard  to  the  relative  efficiency  of  different  salts  in  emitting 
positive  ions,  it  appears  that  the  emissive  power  increases  with  the 
electro-positive  character  of  the  metallic  constituent  and  with  the 
volatility  of  the  compounds  which  appear  to  be  formed  from  the 
original  substance  at  the  high  temperature.  A  number  of  facts 
cannot  be  satisfactorily  explained  unless  it  is  assumed  that  the 
ionisation  is  not  directly  due  to  the  heated  salt,  but  to  the  action  of 
vapours  emitted  by  the  salts  on  the  hot  platinum.  This  is  the  case 
for  the  changes  in  the  emissive  power  which  are  observed  when  the 
pressure  of  the  gas  is  altered  and  for  the  different  effects  which  are 
obtained  according  to  whether  the  salt  is  supported  on  a  strip  of 
platinum  or  is  contained  in  a  platinum  tube.  H.  M.  J). 

Specific  Conductivity  of  Fused  Potassium  Nitrate.  A.  H.  W. 
At^^  {Zeitsch.  physikal.  Chem.,  1911,78,  1 — 23). — The  apparatus  used 
was  similar  to  that  of  Lorenz  and  Kalmus  (compare  Abstr.,  1907,  ii, 
430).  The  thermostat  contained  fused  potassium  and  sodium  nitrates, 
and  the  temperatures  were  measured  by  means  of  a  carefully  calibrated 
platinum  resistance  thermometer.  The  determination  of  the  resistance 
capacity  of  the  apparatus  and  the  corrections  made  are  described  in 
detail. 

Measurements  were  made  at  intervals  of  temperature  between  340° 
and  500°  in  vessels  of  common  glass,  Jena  glass,  and  quartz  respectively. 
The  results  for  the  different  vessels  are  in  fair,  but  not  in  exact,  agree- 
ment ;  no  satisfactory  explanation  for  the  deviations  has  been  found. 
At  high  temperatures  the  conducting  values  are  higher  than  those 
found  by  Lorenz  and  Kalmus,  but  are  in  fair  agreement  with  those  of 
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Goodwin  and  Mailey  {Phys.  Review,  1908,  26,  28) ;  at  low  tempera- 
tures, on  the  other  hand,  the  author's  results  are  lower  than  those  of 
Goodwin  and  Mailey.  The  following  numbers  show  the  variation  of 
the  specific  conductivity  with  temperature  :  0'6334  at  340°,  0-8201  at 
400°,  0-9687  at  450°,  and  M099  at  500°.  G.  S. 

Electrical  Conductivity  of  Liquid  Sulphur  Dioxide  Solutions 
at  -  33-5°,  -  20°,  -  10°,  0°,  and  +  10°.  Edward  0.  Franklin  {J. 
Physical  Chem.,  1911,  15,  675—697.  Compare  Abstr.,  1909,  ii,  957). 
— The  conductivity  of  solutions  of  potassium  iodide  and  bromide, 
tetramethylammonium  iodide,  ammonium  thiocyanate,  ethyl  ammonium 
bromide,  and  dimethylammonium  chloride  in  liquid  sulphur  dioxide 
has  been  measured,  using  the  apparatus  and  methods  previously 
described  for  liquid  ammonia. 

The  conductivity-dilution  curves  closely  resemble  those  given  by 
liquid  methylamine  and  liquid  ammonia.  On  diluting  the  saturated 
solutions,  the  molecular  conductivity  rises  to  a  maximum,  then  declines 
to  a  minimum  at  moderate  dilutions,  and  finally  rises  continuously  to 
the  highest  dilutions  measured,  approaching  a  maximum  value  in  the 
normal  way. 

It  is  suggested  that  the  high  conductivity  in  concentrated  solutions 
is  due  to  autoionisation  of  the  salt,  whereas  in  dilute  solutions 
ionisation  by  the  solvent  comes  into  play.  The  initial  increase  ia 
conductivity  on  diluting  saturated  solutions  is  attributed  to  the 
considerable  fall  in  viscosity  which  more  than  compensates  for  the  fall 
in  autoionisation.  The  temperature-coefficient  of  conductivity  is 
positive  for  very  concentrated  and  very  dilute  solutions,  whilst  for 
solutions  of  intermediate  concentration  the  temperature-coeflicient  is 
generally  reversed.  The  autoionisation  in  concentrated  solutions  and 
the  almost  complete  ionisation  at  high  dilutions  are  presumably  un- 
altered by  temperature  changes  which  influence  the  conductivity  only 
through  the  viscosity.  At  moderate  dilutions  the  ionisation  by  the 
solvent  may  suiler  a  marked  diminution,  with  rise  in  temperature. 

It  was  observed  in  the  course  of  the  experiments  that  potassium 
bromide  is  more  soluble  in  liquid  sulphur  dioxide  the  lower  the 
temperature.  R.  J.  C. 

Electrical  Conductivity  of  the  System  Ferric  Chloride- 
Ammonium  Thiocyanate.  Corrado  Bongiovanni  {Boll.  Chim, 
Farm.,  1911,  50,  694— 697).— The  conductivity  of  a  red  solution 
containing  ferric  chloride  and  ammonium  thiocyanate  is  approxi- 
mately equal  to  the  sum  of  the  conductivities  of  solutions  of  the 
separate  salts  of  corresponding  concentrations.  The  slight  diminution 
in  the  degree  of  dissociation  which  occurs  is  probably  due  to  mass 
action  between  the  reacting  salts,  and  consequent  formation  of  a  small 
number  of  undissociated  molecules.  Indeed,  if  the  salts  are  taken  in 
equivalent  proportions,  and  in  solutions  sufficiently  dilute  to  ensure 
complete  dissociation,  the  specific  conductivity  of  the  red  solution 
becomes  very  nearly  equal  to  the  sum  of  the  separate  conductivities. 

These   results   confirm   Magnanini's   interpretation    (Abstr.,    1891, 
1150)  of  this  reaction  (compare  also  Abstr.,   1907,  i,  833;  1908,  i, 
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859),  and  are  not  in  agreement  with  the  view  advanced  by  Tarugi 
(Abstr.,  1905,  i,  176).  T.  H.  P. 

The  Electric  Vacuum  Furnace.  Otto  Goecke  (Metallurgie,  1911, 
8,  667 — 676). — The  carbon  tube  electric  vacuum  furnace  (RufE  and 
Goecke,  this  vol.,  ii,  897)  has  been  further  improved  by  the  addition  of 
a  second  carbon  tube,  enclosing  the  first  and  insulated  from  it  by  means 
of  magnesia,  to  lessen  the  loss  of  heat  by  radiation.  The  crucible  may 
be  introduced  and  removed  without  removing  the  heating  tube.  A 
series  of  determinations  of  melting  points  in  this  furnace  by  means 
of  the  Wanner  optical  pyrometer  gives  results  in  good  agreement 
with  previous  observations.  A  few  new  determinations  have  been 
made.  Alumina  has  m.  p.  2020 — 2035°,  either  in  a  vacuum  or  in 
nitrogen.  Lime  has  nob  been  fused  in  a  vacuum,  but  in  nitrogen  it 
melts  at  1990°,  owing  to  a  chemical  reaction.  Magnesia  boils,  with- 
out melting,  at  2029°/7  mm.,  but  volatilisation  begins  in  nitrogen  at 
atmospheric  pressure  at  1805°.  C.  H.  D. 

Differences  in  Potential  of  Apparent  Contacts  between  a 
Metal  and  Electrolytic  Solutions.  J.  Guyot  (Compt.  rend.,  1911, 
153,  867—869.  Compare  Abstr,,  1908,  ii,  656).— The  apparent 
difference  in  potential  established  by  ionising  air  between  the  sur- 
faces of  a  salt  solution  and  a  metal  plate  above  it  varies  with  the 
logarithm  of  the  ionic  concentration  of  the  solution.  For  solutions  of  the 
alkali  chlorides,  using  reversible  electrodes,  the  difference  of  potential 
is  given  by  the  expresssion  V=  Fq±0'053  log  c.l/p.  This  is  analogous 
to  the  Helmholtz  formula  for  the  electromotive  force  of  a  couple 
consisting  of  two  reversible  electrodes  immersed  in  a  liquid. 

w.  o.  w. 

Polarisation  of  Solid  Electrolytes.  [The  Phenomena  of 
Passivity.]  Fritz  Haber  and  J,  Zawadzki  (Zeitsch.  phynikal.  Chem., 
1911,  78,  228— 243).— When  solid  compressed  silver  salts  (the 
chloride,  bromide,  iodide,  and  sulphate  were  used)  are  electrolysed 
between  plates  of  silver,  considerable  polarisation  occurs,  and  this  is 
the  greater  the  lower  the  temperature.  With  silver  sulphate  at  room 
temperature,  for  instance,  an  E.M.F.  of  polarisation  of  0*312  volt 
was  observed  two  minutes,  and  0*125  volt  twenty  minutes  after 
breaking  the  current.  At  -80°  a  polarisation  E.M.F.  of  1*562  volts 
was  observed  one  minute  after  breaking  the  current.  Salts  which 
have  been  kept  compressed  for  some  time  give  higher  values  than 
pastilles  freshly  prepared.  By  means  of  experiments  with  other 
electrodes  it  is  made  probable  that  the  polarisation  occurs  only  at  the 
anode. 

These  results  cannot  be  reconciled  with  the  usual  assumption  that 
the  primary  change  at  the  anode  is  the  formation  of  silver  ions  from 
metallic  silver.  It  is  suggested  that  the  transport  of  the  current 
from  solid  electrolyte  to  anode  is  effected  by  the  passage  of  electrons 
with  simultaneous  formation  of  oxidising  substances  (silver  persul- 
phate from  silver  sulphate,  free  halogen  from  halogen  ions).  These 
oxidising  substances   then   attack   the   silver   anode,   this    secondary 
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reaction  being  greatly  retarded  by  cooling.  It  is  probable  that  the 
mechanism  is  the  same  in  aqueous  solution,  but  in  this  case  the  dis- 
charged ion  in  presence  ot"  the  solvent  reacts  rapidly  with  the 
electrode.  These  results  may  have  an  important  bearing  on  the 
phenomena  of  passivity.  G.  S. 

Galvanic  Elements  with  Carbon  Anodes.  P.  Bechtereff 
(Zeitsch.  Elektrochem.,  1911,  17,  851  —  877). — This  is  a  very  detailed 
investigation  of  the  Jacques  cell  and  of  several  modifications  of  it. 
The  separate  potentials  of  carbon  on  the  one  hand,  and  of  a  number 
of  metals  on  the  other,  in  fused  sodium  hydroxide  are  determined 
over  a  considerable  range  of  temperature.  The  potential  of  cirbon  in 
fused  sodium  hydroxide  referred  to  the  calomel  electrode  is  about 
1  volt  at  370°,  and  increases  by  0*00184  volt  per  degree.  The  addition 
of  small  quantities  of  sodium  nitrate  or  perchlorate  diminishes  the 
potentials.  Permanganate  has  no  effect,  since  manganate  is  always 
present.  The  potentials  in  fused  mixtures  of  alkali  carbonates  are 
smaller  by  about  0*8  volt. 

The  metals  iron,  nickel,  cobalt,  silver,  copper,  constantan,  gold,  and 
platinum  all  become  passive  in  fused  sodium  hydroxide,  and  give  very 
exactly  the  same  potentials.  These  are  0*5  volt  at  550°,  with  a 
temperature-coefficient  of  0'00096  volt  per  degree  between  340° 
and  650°. 

The  observed  U.M.F.'s  of  the  Jacques  cells  (carbon  |  fused  sodium 
hydroxide  j  passive  metal)  were  at  350°,  0-633  volt;  at  450°,  0-722 
volt ;  at  550°,  0*804  volt ;  at  650°,  0-875  volt.  These  numbers  agree 
well  with  those  calculated  fi*om  the  separate  potentials. 

The  polarisation  of  the  electrodes  is  then  studied.  When  the  cell  is 
yielding  a  current,  the  carbon  is  the  anode  and  the  passive  metal  the 
cathode,  hence  the  anodic  polarisation  of  the  carbon  and  the  cathodic 
polarisation  of  the  metal  are  alone  of  practical  interest. 

Carbon  is  readily  polarised  anodically,  a  current  of  0*06  ampere  per 
sq.  cm.  reducing  its  potential  by  about  0-5  volt  at  395°.  The  addition 
of  sodium  nitrate,  perchlorate  or  chlorate  diminishes  the  polarisation 
considerably,  and  the  latter  does  not  reduce  the  potential,  but  they  all 
decompose  about  400°,  and  are  consumed.  The  depolarisation  pro- 
duced by  the  addition  of  selenium  or  tellurium  to  the  electrolyte  is 
of  a  different  kind.  The  addition  of  5%  of  selenium  reduces  the 
polarisation  to  very  small  values,  and  the  effect  is  permanent. 
Neither  selenites  nor  selenates  have  this  effect ;  it  is  therefore  ascribed 
to  the  presence  of  a  selenide.  Tellurium  appears  to  be  even  more 
active. 

In  fused  sodium  hydroxide,  silver  and  platinum  give  almost  the 
same  cathodic  polarisation  curves,  whilst  iron  and  nickel  are  much 
more  strongly  affected,  probably  because  they  become  active.  The 
most  effective  depolariser  is  sodium  peroxide. 

When  carbon  rods  are  used  as  anodes  in  fused  sodium  hydroxide  to 
which  3%  of  selenium  has  been  added,  their  loss  of  weight  varies 
between  77  and  90%  of  that  calculated,  on  the  supposition  that  the 
electrochemical  equivalent  of  carbon  is  3. 

As  Haber  had  already  observed,  the  Jacques  cell  gives  a  small  and 
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^mconstant  E.M.F.  if  the  electrolyte  is  free  from  manganate.  This  is 
confirmed  using  fused  lithium  hydroxide  as  electrolyte  in  presence  of  a 
manganate  ;  the  E.M.F.  is  the  same  as  with  sodium  hydroxide.  A 
number  of  cells  with  aqueous  solutions  of  sodium  hydroxide  containing 
a  little  potassium  permanganate  were  also  measured  at  temperatures 
down  to  95°.  Their  E.M.F.'s,  lie  on  the  continuation  of  the  curve 
obtained  with  the  fused  electrolyte  at  higher  temperatures.  Above 
about  650°  the  E.M.F.  of  the  cells  falls  off  rapidly. 

A  number  of  cells  of  different  types  wei'e  tried  at  high  tempera- 
tures;  most  of  these  gave  small  and  inconstant  E.M.F.'s  Elements  of 
the  type  carbon  |  fused  boron  trioxide  |  platinum,  in  which  oxides  of 
iron,  nickel,  cobalt,  silver,  or  copper  were  added  to  the  electrolyte 
gave  E.M.F.'s  between   1000°  and  1300°  of  as  much  as  1  volt. 

T.  E. 

Electrical  Properties  of  Alkali  Metals,  Rhodium,  and 
Iridium.  Witold  Broniewski  and  L.  Hackspill  {Compt.  rend.,  1911, 
153,  814—816.  Compare  Abstr.,  1910,  ii,  821  ;  Bernini,  Abstr., 
1908,  ii,  255). — The  alkali  metals  were  of  greater  purity  than  those 
employed  by  other  observers,  and  were  distilled  in  a  vacuum.  The 
following  expressions  give  the  thermoelectric  powers  when  copper  is 
the  second  metal,  for  the  temperature  interval  0°  to  —183°.  Cs 
+  0-66  -0-OOlOf,  Rb  -8-26  -0-0302«,  K  -11-33  -0-0376«, 
Na  -4*16 -0*0144<.  In  the  case  of  caesium  and  rubidium,  the 
variation  of  thermoelectric  power  with  temperature  was  also 
registered  photographically,  using  a  Le  Chatelier  galvanometer.  The 
curve  for  csesium  shows  a  break  in  the  neighbourhood  of  the  melting 
point  of  the  metal,  whilst  that  for  rubidium  shows  an  angular  point. 

Similar  measurements  were  made  with  rhodium  and  iridium,  using 
lead  as  the  second  metal.  For  the  temperature  interval  -  78  to  -  100°, 
the  values  for  the  thermoelectric  powers  are  given  by  the  expressions  : 
Rh  +  2-17  +  0-0005«,  Ir  +2-44  -0-0014<.  At  80°,  rhodium 
appears  to  undergo  a  molecular  transformation  analogous  to  that  of 
copper,  the  electrical  resistance  being  much  below  the  expected 
value.  W.  O.  W. 

Thermioelectric  Forces  in  the  Transition  from  the  Solid  to 
the  Liquid  State  of  Aggregation.  Paul  Cermak  and  Hans 
Schmidt  {Ann.  Physik,  1911,  [iv],  36,  575 — 588.  Compare  Koenigs- 
Iberger  and  Weiss,  this  vol.,  ii,  578). — The  variation  of  the  thermo- 
1  electric  potential  of  the  elements  tin-constantan,  tin-iron,  and 
jlead-constantan  with  temperature  has  been  examined  at  tempera- 
tures above  and  below  the  melting  points  of  tin  and  lead.  In  each 
experiment  two  junctions  were  employed,  one  of  these  being  kept  at 
a  constant  temperature  below  the  melting  point,  whilst  the  other  was 
slowly  heated  or  allowed  to  cool,  so  as  to  cause  the  tin  or  lead  to 
change  its  state  of  aggregation.  Potential  and  temperatui-e  measure- 
ments were  made  at  suitable  intervals,  and  curves  have  been 
constructed  to  show  the  connexion  between  thermoelectric  potential 
and  the  difference  between  the  temperatures  of  the  two  junctions. 
|Prom  the  results  thus  obtained,  it  appears  that  the  change  from  solid 
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to  liquid  is  not  accompanied  by  any  break  in  the  thermoelectric 
potential,  or  by  any  alteration  in  the  temperature-coefl&cient  of  the 
thermoelectric  effect.  H.  M.  D. 

Anodic  Behaviour  of  Nickel  in  Presence  of  Ohromous 
Salts.  C.  Russo  {Gazzetta,  1911,  41,  ii,  101 — 109.  Compare  this 
vol.,  ii,  181). — The  theory  that  the  anodic  polarisation  of  nickel  is  due 
to  the  formation  of  a  solid  solution  of  oxygen  at  its  surface  does  not 
exclude  the  possibility  of  polarisation  even  in  a  solution  containing  a 
strong  reducing  agent,  because  an  oxidising  layer  can  form  in  the 
vicinity  of  the  electrode,  and  there  is  nothing  but  the  diffusion  of  the 
reducing  substance  to  prevent  the  oxidation  of  the  electrode  in 
consequence.  Accordingly,  the  author  finds  that  the  presence  of  a 
chromous  salt  makes  it  more  difficult  for  nickel  to  attain  to  the 
passive  state,  but  does  not  prevent  its  doing  so.  To  bring  the 
condition  about  in  a  short  time,  a  much  stronger  current  is  required 
than  in  the  absence  of  a  chromous  salt,  but  if  the  current  is  then 
diminished,  no  loss  of  passivity  is  observed.  The  presence  of  the 
reducing  agent  also  modifies  but  slightly  the  polarisation  values. 
Further  experiments  have  shown  that  the  free  acetic  acid  present  in 
the  solution  containing  the  chromous  salt  used  in  the  above 
electrolysis  does  not  affect  the  polarisation  in  any  way.  This  is  due 
to  its  not  taking  part  in  the  electrolysis,  for  in  a  solution  of  sodium 
acetate  and  acetic  acid  the  polarisation  does  not  follow  the  logarithmic 
law,  whilst  if  this  same  solution  contains  sodium  sulphate  the 
logarithmic  law  is  again  valid.  R.  Y.  S. 

The  Flame  Arising  from  the  Nitrogen-burning  Arc.  Egbert 
J.  Strutt  {Proc.  Roy.  Soc,  1911,  A,  85,  533— 536).— The  structure  of 
the  high-tension  alternating  arc  in  hydrogen,  nitrogen,  oxygen,  and 
air  has  been  examined.  In  the  case  of  the  pure  gases,  the  luminosity 
is  entirely  due  to  the  true  current-carrying  arc,  but  in  air  the  arc  is 
accompanied  by  an  envelope  of  yellowish-green  flame,  which  may  rise 
to  a  considerable  height  above  the  arc,  and  terminates  above  in  quite 
a  sharp  point  like  a  candle  flame.  The  luminosity  of  the  arc  proper 
is  very  small  in  comparison  with  that  of  the  flame,  but,  since  the 
flame  gives  no  violet  rays,  the  arc  may  be  seen  alone  by  examination 
through  a  deep  violet  glass.  It  then  appears  to  be  of  about  the  same 
size  and  form  as  tlie  arc  in  pure  nitrogen.  By  reduction  of  the  air 
pressure  the  distinction  between  the  arc  and  the  flame  can  be  made 
more  evident.  Under  these  conditions,  a  rose-coloured  arc  is  seen, 
which  is  separated  from  the  surmounting  yellowish-green  flame  by  a 
slight  dark  interval.  The  phenomenon  is  further  accentuated  if  the 
reduction  in  pressure  is  accompanied  by  an  increase  in  the  percentage 
of  oxygen. 

The  behaviour  of  the  arc  flame  indicates  that  the  luminosity  effect 
is  identical  with  the  after-glow  sometimes  observed  in  Geissler  tubes 
filled  with  air.  This  has  been  shown  to  be  due  to  the  oxidation  of 
nitric  oxide  by  ozone  {Proc.  Phys.  Soc,  1910,  23).  It  has  been 
observed  since,  that  nitrogen  peroxide  gives  the  same  result  with 
ozone,  and  the  author  draws  the  conclusion  that  the  yellowish-green 
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flattie  of   ihe  iarc  is  due   to  the  interaction  of   ozone  and   oxides  of 
nitrogen  which  are  formed  in  the  arc  itself.  H.  M.  D. 

Pormatioa  of  Hydrogen  Cyanide  in  the  High  Tension 
Electric  Flame.  I.  Moscicki  [Zeitach.  Elektrochem.,  1911,  17,  877). 
— Polemical.  Lipinski  obtained  the  information  published  (this  vol., 
ii,  849)  while  working  in  the  author's  employment  in  a  confidential 

capacity.  T.  E. 

« 

Tbe  Magnetic  Properties  of  Some  Nickel  Steels.  Edward 
Colver-Glauert  and  Siegfried  Hilpert  {/.  Iron  Steel  Inst.,  1911, 
83,  375— 411).— Alloys  of  iron  with  5-86,  24-32,  and  32-90%  of 
nickel  have  been  examined  after  slow  cooling  from  1250°,  and  also 
after  quenching  from  600°,  900°,  and  1240°,  and  after  cooling  to 
-50°,  -  100°,  and  -  180°,  a  magnetometric  method  being  used.  The 
5%  steel  is  unchanged  by  quenching  from  600°  or  by  cooling,  whilst 
querching  from  900°  renders  it  martensitic,  and  greatly  increases  the 
coercive  force.  If  quenched  from  1240°,  it  is  only  partly  martensitic, 
and  is  magnetically  softer.  The  25%  steel  is  apparently  non- 
magnetic in  the  stable  condition,  bu&  becomes  magnetic  at  low 
temperatures,  no  sharp  critical  point  being  observed.  This  alloy, 
quenched  from  1240°,  becomes  as  magnetic  at  -  180°  as  that  cooled 
slowly.  It  is  suggested  that  a  highly  magnetic  substance  is  formed  at 
high  temperatures,  which  dissociates  between  600°  and  900°,  but  may 
re-form  on  slow  cooling.  The  structure  of  specimens  quenched  from 
600°  resembles  that  of  natural  meteoric  irons,  and  when  cooled  to  low 
temperatures  becomes  similar  to  that  of  quenched  high-carbon  steels. 
The  33%  steel  is  little  altered  by  quenching,  and  is  not  changed  by 
cooling  below  zero.  The  structure  is  polyhedral,  but  etching  with 
sulphurous  acid  develops  a  duplex  structure,  like  that  of  the  last 
I  alloy.     It  is  improbable  that  y-iron  is  non-magnetic.  C.  H.  D. 

Influence  of  the  Magnetic  Field  on  Passive  Nickel  and 
[Iron.  Horace  G.  Byeks  and  Agnes  Fay  Morgan  (J.  Amer.  Ghem. 
\Soc.,  1911,  33,  1757—1761). — It  has  been  shown  by  Byers  and 
Darrin  (Abstr.,  1910,  ii,  579)  that  when  iron  is  used  as  an  anode  in 
[various  electrolytes,  the  current  density  required  to  produce  the 
Ipassive  state  is  increased  when  the  anode  is  placed  in  a  magnetic  field. 
lit  has  now  been  found  that  the  same  is  true  in  the  case  of  nickel. 

Magnetised  steel  is  more  difficult  to  render  passive  than  the  same 
[steel  which  has  not  been  magnetised,  and  soft  steel  is  affected  to  a 

Bater  extent  than  hard  steel.  This  is  in  accordance  with  the 
ibservations  of  Andrews  (Abstr.,  1893,  ii,  16). 

The  positive  pole  of  the  magnets  is  rendered  passive  more  easily 
fchan  the  negative  pole.  E.  G. 

Magnetisability  of  the  Salts  of  Metals  of  the  Iron  Group. 

lUDOLF    H.    Weber    {Ann.  Fhysik,   1911,   [ivj,    36,    624— 646).— In 

Jntinuation    of   previous   experiments   (Abstr.,    1906,   ii,    331),    the 

kuthor   has  measured  the    magnetic    susceptibility  of    chromous  and 

bhromic  chlorides  and  of  cobaltous  and  cobaltic  sulphates.      The  atomic 
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susceptibilities  of  the  metals  in  these  compounds  are  respectively  : 
Cr  in  CrClg,  0-01078,  in  CrClg,  0-00625;  Co  in  C0SO4,  0-01019,  in 
002(804)3,  0-00486.  As  in  the  case  of  manganese,  the  susceptibility 
of  bivalent  chromium  and  cobalt  is  greater  than  that  of  the  tervalent 
metal,  whereas  the  reverse  is  true  for  iron.  H.  M.  D. 

Use  of  the  Magnetic  Field  in  Determining  Constitution. 
XL  Paul  Pascal  {Bull.  Soc.  chim.,  1911,  [iv],  9,  868—873. 
Compare  this  vol.,  ii,  850). — An  extension  of  the  study  of  anomalous 
cases  {loc.  cit.)  to  colouring  matters.  The  magnetic  susceptibilities  of 
the  aminoazo-compounds  even  after  fusion  and  rapid  cooling  indicate 
that  they  possess  the  azo-  and  not  the  quinonoid  structure.  Similarly, 
the  magnetic  susceptibility  of  magenta  is  in  accordance  with 
Rosenstiehl's  formula. 

The  hydroxyazo-compounds  exist  in  two  forms  having  different 
densities  :  the  one  is  yellow  to  orange-coloured  and  stable  in  the  cold, 
the  other  reddish  and  stable  on  heating.  Both  coexist  in  some 
cases.  Consequently,  the  magnetic  susceptibilities  observed  for  the 
hydroxyazo-compounds  vary  with  the  treatment  to  which  the 
substances  have  been  subjected.  In  the  fused  state,  or  after  fusiou 
and  rapid  cooling,  the  magnetic  susceptibilities  are  high,  and  are  in 
accordance  with  a  quinonoid  constitution.  After  deposition  from 
solution  or  after  fusion  and  slow  cooling,  the  magnetic  susceptibilities 
are  low,  and  indicate  that  the  paler  coloured  forms  have  the  azo- 
constitution. 

The  magnetic  susceptibility  of  aurin  indicates  that  it  is  quinonoid 
in  structure. 

The  formulae  assigned  by  Torrey  and  Hunter  (Abstr.,  1907,  i,  1030) 
to  the  two  forms  of  the  silver  derivative  of  tribromophenol  are  in 
harmony  with  their  magnetic  values.  T.  A.  H. 

Magnetic  Study  of  the  Role  of  Water  in  the  Constitution  oi 
Solid  Hydrates.  (Mile.)  E.  Feytis  {Gompt.  rend,  1911,  163; 
668 — 671.  Compare  this  vol.,  ii,  367). — The  coefficient  of  maguetisa 
tion  of  salts  in  the  anhydrous  and  in  the  hydrated  condition  has  beei; 
measured  to  ascertain  whether  water  of  crystallisation  has  any  effect 
on  magnetic  susceptibility.  For  the  sulphates  of  cobalt,  samarium 
and  gadolinium,  the  property  is  strictly  additive,  the  observed  value.' 
for  the  anhydrous  substances  agreeing  with  the  numbers  found  b^ 
deducting  the  coefficient  for  water  from  that  of  the  crystalline 
hydrated  salt.  In  the  case  of  copper  sulphate,  however,  although  th< 
4H2O  lost  at  100°  is  without  influence  on  the  magnetic  properties  o 
the  anhydrous  compound,  the  remaining  molecule,  regarded  as  wate: 
of  constitution,  does  not  obey  the  law  of  additivity,  since  the  coeflicien 
for  the  anhydrous  salt  is  identical  with  that  of  the  inonohydrate. 

W.  O.  W. 

Expansion  Pressure  of  a  Normal  Liquid.  L.  Gay  {Conipi 
rend.,  1911,  153,  722—724.  Compare  Abstr.,  1910,  ii,  935,  1043 
this  vol.,  ii,  850). — The  author  develops  the  expression  : 

log  TT  =  log  {RTIV-h)  +  h{V-b)-{ EL  -  RT  +  V V)IR T, 
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wherein  -rt  is  the  expansion  pressure  of  a  liquid  at  constant  tempera- 
ture, 1\  of  molecular  volume,  V  and  co- volume,  6,  L  being  the  ideal 
molecular  latent  heat.  Application  to  benzene  shows  that  this 
furnishes  a  simple  method  for  characterising  normal  liquids,  or  for 
determining  the  co-volume  and  internal  pressure.  Biron's  deter- 
minations of  the  vapour  density  of  benzene  (Abstr.,  1910,  ii,  393) 
and  Young's  values  for  vapour  pressure  (Trans,  1889,  55,  486)  were 
employed.     The  results  were  in  close  agreement  with  theory. 

W.  O.  W. 

Specific  Heat  and  the  Theory  of  Finite  Increments  of 
Energy.  Walther  Neenst  and  F.  A.  Lindemann  {Zeitsch. 
Mektrochem,  1911,11,817—827.  Compare  this  vol.,  ii,  465,  466). 
— The  difference  between  the  atomic  heats  calculated  by  Einstein's 
formula  and  those  observed  at  low  temperatures  is  discussed.  The 
suggestion  that  all  the  atoms  of  a  substance  do  not  have  the  same 
frequency  of  vibration  is  dismissed,  because  all  the  atomic  heat  curves 
may  be  superposed  by  using  a  suitable  temperature  scale,  and  because 
Rubens  and  Hollnagel's  measurements  of  the  infra-red  absorption 
bands  of  sodium  and  potassium  chloride  and  potassium  bromide  show 
these  to  be  quite  narrow  (Abstr.,  1910,  ii,  172).  The  author's  new 
formula:  (7„  =  3/?/2{(y8i,/2')V''/7(ceW2'-  1)2  + (/5i,/27')V''/22'/(cM2r_  1)2|^ 

where  /3  =  4'865  x  10"^^  and  v  is  the  frequency  of  vibration  of  the 
atom,  is  shown  to  agree  well  with  the  observations  down  to  23'^ 
absolute  when  the  values  of  v  observed  optically  by  Rubens  and 
Hollnagel  are  used.  The  example  of  diamond  is  especially  interest- 
ing, because  both  theory  and  observation  indicate  that  its  specific 
heat  becomes  practically  zero  at  so  high  a  temperature  as  42^^ 
absolute. 

The  physical  interpretation  of  the  equation  above  given  is  discussed 
at  some  length. 

The  possible  application  of  the  equation  in  the  exact  determination 
I  of  atomic  weights  is  also  pointed  out.  As  an  example  the  atomic 
weight  of  silver  is  calculated  from  the  specific  heat-temperature  curve 
to  be  107-55.  T.  E. 

I  Mean  Specific  Heat  of  Crystallised  and  Fused  Silicates 
l^t  20—100°.  Kakl  Schulz  {Centr.  Min.,  1911,  632— 640).— The 
following  determinations  were  made  in  a  water  calorimeter  with  the 
silicate  heated  at  about  100°,  and  the  water  at  about  20°,  The 
jlassy  materials  were  obtained  by  fusing  the  crystallised  silicates 
\u  an  electric  oven. 

Crystallised.     Amorphous. 

Lead  metasilicate  (PbSiOj)    0-07807  0-07886 

Adularia  from  St.  Gotthard  0-1855  0-1895 

Microcline  with  albite  from  Arendal   0-1865  0-1919 

„     Miask 0-1845  01884 

„  „         ,,         ,,     Ssetersdalen    ...         0-1878  0*1909 

Spodumene*  from  Branchville,  Conn 0-2161  0*2176 

*  M.  p.  about  1380°. 

In  every  instance   the  specific  heat  is  greater  for  the   amotphoun 
|»aterial  than  for  the  corresponding  crystallised  material.       L.  J.  S. 

>7  I  O 
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Phosphoryl  Chloride  as  a  Cryoscopic  Solvent.  Giuseppe 
Oddo  and  Anna  Mannessier  {Gazzetta,  1911,  41,  ii,  212 — 223. 
Compare  Walden,  Abstr.,  1910,  ii,  1036). — Phosphoryl  chloride, 
m.  p.  about  -  1°,  containing  some  hydrate,  has  a  cryoscopic  constant 
70-2  (compare  Oddo,  Abstr.,  1901,  ii,  492).  By  fractional  distillation 
over  phosphoric  oxide  and  repeated  fractional  crystallisation  the 
melting  point  can  be  raised  to  1*37°.  The  higher  values  given  by 
Besson  and  by  Thorpe  must  be  erroneous,  and  the  values  -1-782° 
and  +1*782°,  attributed  to  Oddo  by  various  writers,  including 
Walden  {loc.  cit.),  were  never  obtained  by  him.  Phosphoryl  chloride 
of  the  highest  melting  point  cannot  be  kept.  For  cryoscopic  purposes, 
purification  by  dehydration,  distillation,  and  a  few  crystallisations  is 
sufficient;  it  then  has  m.  p.  0-4 — 0"9°,  and  the  cryoscopic  constant  of 
this  product  is  72'1.  This  constant  was  obtained  from  experiments 
with  acetic  anhydride,  ?i- propyl  ether,  acetone,  n-hexane,  cyclo 
hexanone,  and  sulphur  chloride.  Determinations  with  aromatic 
substances  gave  much  more  widely  varying  numbers,  owing  to 
substitution,  and  the  mean  was  considerably  higher.  Hence  the 
value  76"8,  found  by  Walden,  must  be  considered  too  high.  Thai 
latent  heat  of  fusion  of  phosphoryl  chloride  (calculated  from  K=12-\)\ 
is  20  9  cal.  K.  V.  S. 

Cryoscopy  in  Fused  Sodium  Thiosulphate.  A.  BoutaricI 
{Compt.  rend.,  1911,  153,  876— 877).— The  freezing  point  of  the  salt j 
1^828203,51120  is  48'5°,  and  the  temperature  at  which  the  solidj 
pentahydrate  and  dihydrate  are  in  equilibrium  with  the  liquid  isl 
48-2°.  When  the  fused  pentahydrate  is  employed  as  solvent  fori 
carbamide,  sucrose  or  sodium  chlorate,  nitrate  or  sulphate,  the! 
molecular  lowering  of  the  freezing  point  is  44°.  For  potassiuml 
chlorate,  citrate,  chloride  and  sulphate,  and  for  ammonium  nitrate,! 
the  lowering  is  practically  double  this  number,  corresponding  with! 
almost  complete  ionisation  of  these  salts.  W.  0.  W. 

Cryoscopic  Behaviour  of  Quaternary  Aromatic  Ammoniumj 
Salts  in  Bromoform,  and  the  Cryoscopic  Measurement  of  a^ 
Velocity  of  Decomposition.  Edgar  Wedekind  and  F.  Paschk: 
{£er.,  1911,  44,  3072—3080.  Compare  Abstr.,  1910,  ii,  597) 
From  cryoscopic  measurements  it  is  found  that  quaternary  ammoniumj 
salts  of  the  type  CHgPh'NMePhRX  (where  K=  methyl,  propyl,  iso 
butyl  or  allyl,  and  X=  Br  or  I)  are  considerably  associated  ir 
bromoform  solution,  the  association  factor  being  approximately  2 
The  association  cannot  be  attributed  to  the  residual  affinity  of  ar 
ansaturated  element,  since  it  is  found  that  phenylbenzylmethylallyl 
ammonium  c?-camphorsulphonate  also  exists  in  the  form  of  doubh  I 
molecules. 

The  velocity  of  decomposition  of  phenylbenzylmethylallylammoniun 
bromide  in  bromoform  solution  has  been  determined  by  measuring 
the  gradual  alteration  in  the  depression  of  the  freezing  point.  Th' 
initial  constants  thus  obtained  are  in  agreement  with  those  determine<! 
by  the  polarimetric  method. 

Further  evidence  of  the  decomposition  of  quaternary  ammoniuu 
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salts  is  furnished  by  the  gradual  diminution  in  the  electrical  con- 
ductivity of  their  solutions  in  chloroform  ;  thus,  after  one  hundred 
and  fifty  minutes  at  25°,  a  I  "2%  solution  of  phenylbenzylmethylallyl- 
ammonium  iodide  has  a  specific  conductivity  of  only  two-thirds  of  the 
initial  value.  F,  B. 

Volatility  of  Sulphur  Ocwupounds.  Marcel  Delepine  {Compt. 
rend,,  1911,  153,  725— 727).— From  collected  data  on  the  boiling 
point  of  numerous  organic  oxygen  compounds  and  their  sulphur 
aoalogues,  it  is  shown  that  generally  speaking  substitution  of  sulphur 
for  oxygen  raises  the  boiling  point,  except  in  the  case  of  water  and 
the  lower  alcohols,  phenols,  and  acids.  W.  0.  W. 

Internal  Pressure  of  Liquids  and  the  Determination  of  the 
Absolute  Zero.  Emilk  H.  Amagat  {Compl.  rend.,  1911,  153, 
851 — 857.  Compare  Abstr.,  1909,  ii,  549). — Ledue  has  recently 
stated  (this  vol.,  ii,  792)  that  the  internal  pressure  of  a  gas  diminishes 
with  rise  of  temperature,  but  calculations  from  Chappuis'  data  leave 
this  open  to  doubt,  especially  when  it  is  borne  in  mind  that  the  values 
are  referred  to  a  hydrogen  thermometer  instead  of  to  one  containing  a 
perfect  gas. 

Leduc's  conclusion  is  necessary  to  the  maintenance  of  the  theory 
that  the  internal  pressure  for  gases  of  the  same  molecular  complexity 
is  proportional  to  the  square  of  their  molecular  weights.  When  the 
value  of  the  function  T.dj^ldt  —p  is  calculated  for  hydrogen,  it  is 
necessary  to  pre-suppose  the  existence  of  a  much  greater  variation  of 
the  internal  pressure  coeflScient  than  can  possibly  exist,  in  order  to 
bring  the  case  into  harmony  with  the  theory.  The  values  agree  more 
closely  with  the  present  author's  law  of  volumes  when  273'0°  is  taken 
as  the  absolute  zero  than  when  the  zero  is  taken  as  273'1°.  Con- 
versely, assuming  the  truth  of  this  law  (that  it  and  tt',  the  com- 
ponents of  internal  pressure,  vary  inversely  as  the  square  of  the 
volume  for  molecular  distances  sufficiently  great),  calculation  of  the 
absolute  zero  gives  272  983°  as  the  absolute  zero  for  hydrogen,  and 
272999°  and  272*996°  for  nitrogen  and  oxygen  respectively.  It  is 
shown  that  the  critical  density  of  diatomic  and  triatomic  gases 
increases  regularly  with  the  critical  pressures  in  such  a  way  that 
the   ratio  pjd"^  varies  within    somewhat    narrow  limits. 

W.  0.  W. 

Boiling  Point  of  Water.  Earl  of  Berkeley  and  Malcolm  P. 
Applebey  {Proc.  Roy.  Soc,  1911,  A,  85,  477— 489).— The  boiling 
point  of  water,  as  determined  by  Buchanan's  method  (the  so-called 
Landsberger-Sakurai  method),  has  been  compared  with  the  hypso- 
meter  point.  The  small  temperature  djlferences  involved  were 
measured  electrically  by  means  of  two  platinum  resistance  thermo- 
meters. The  sensitiveness  of  the  measuring  apparatus  was  such  that 
the  error  attaching  to  the  determination  of  the  temperature  difference 
was  not  more  than  0-0001°. 

The  temperature  at  which  water  boils  when  a  current  of  steam  is 
passed  through  it  depends  on  several  factors,  of  which  the  chief  are 
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the  height  of  the  liquid  and  the  rate  of  passage  of  the  vapour 
bubbles. 

As  compared  with  the  hypsometric  temperature,  the  boiling  point 
rises  with  the  height  of  the  liquid  if  the  steam  is  passed  through  at  a 
constant  rate.  When  the  temperature  differences  are  plotted  against 
the  height  of  the  column  of  water,  hyperbolic  curves  are  obtained 
which  cut  the  temperature  axis  at  the  origin  at  an  approximate  right 
angle.  The  curves  can  be  represented  by  an  equation  of  the  form 
t  =  kah^/{h  +  ft),  in  which  t  is  the  temperature  difference,  h  the  height 
of  liquid,  k,  a,  and  ft  constants  which  depend  on  the  form  of  the 
apparatus  and  the  rate  of  bubbling. 

For  a  given  height  of  liquid,  the  boiliog  point  falls  with  increase  in 
the  rate  of  passage  of  the  steam.  This  apparently  anomalous  result 
is  attributed  to  the  influence  of  (1)  the  increased  rate  of  bubbling  on 
the  agitation  of  the  liquid,  leading  to  increased  loss  of  heat  at  the 
surface,  and  (2)  the  coalescence  of  the  bubbles,  leading  to  a  diminished 
rate  of  heating.  H.  M.  D. 

Boiling  Points  of  Some  Saturated  Aqueous  Solutions. 
Eael  of  Berkeley  and  Malcolm  P.  Applebey  {Proa.  Boy.  Soc,  1911, 
A,  85,  489—505.  Compare  Abstr.,  1904,  ii,  648).— The  electrical 
temperature-measuring  apparatus  employed  in  the  experiments  with 
water  (preceding  abstract)  has  been  applied  to  the  accurate  deter- 
mination of  the  boiling  points  of  saturated  salt  solutions  according  to 
Buchanan's  method. 

Since  the  effect  of  changes  in  barometric  pressure  on  the  tempera- 
ture equilibrium  is  greater  for  saturated  solutions  than  for  water, 
boiling-point  measurements  were  made  at  different  pressures,  and  a 
barometer-coefficient  determined  for  each  salt.  This  coefficient,  which 
represents  the  excess  of  the  effect  of  a  pressure  of  one  millimeter  of 
mercury  on  the  temperature  of  the  boiling  saturated  solutions  over 
that  on  the  hypsometer  temperature,  is  dependent  on  the  solubility  of 
the  salt  and  on  the  temperature-coefficient  of  the  solubility.  For 
sodium  sulphate  its  value  is  0*00052°,  whilst  for  potassium  nitrate  the 
coefficient  is  0-0217°. 

From  the  hyperbolic  curves  which  express  the  relationship  between 
the  boiling  point  and  the  height  of  the  column  of  boiling  salt  solutions, 
boiling  points  corresponding  with  a  very  thin  layer  of  solution  are 
calculated  by  suitable  methods  of  extrapolation.  These  values  are 
then  corrected  by  means  of  the  corresponding  bai'ometer-coefficients, 
and  in  this  way  boiling  points  obtained  for  normal  pressure. 

The  boiling-point  data  are  applied  to  the  calculation  of  osmotic 
pressures  by  means  of  Porter's  equation  ;  the  values  so  obt^iined  show 
that  all  the  salts  are  dissociated  with  the  possible  exception  of  thallous 
nitrate.  Data  representing  the  composition  and  density  of  saturated 
solutions  of  strontium  nitrate  are  given  in  an  appendix.      H.  M.  D. 

Partial  Pressures  of  Water  and  Alcohols  in  Aqueous 
Alcohols.  V.  Antony  G.  Doroschewsky  (J.  Eiiss.  Phys.  Chem.  Soc, 
1911,  43,  962—973.  Compare  Zawidzki,  Abstr.,  1901,  ii,  6; 
Vrevsky,   Abstr.,   1910,  ii,  1038). — By   means  of  experimental  data 
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obtained  by  Kegnauli,  Konowaloff,  and  Vrevsky,  the  author  deduces 
the  two  following  theorems  : 

(1)  In  any  aqueous  alcoholic  solution,  the  ratio  between  the  partial 
pressures  of  the  water  at  any  two  temperatures  is  equal  to  the  ratio 
between  the  vapour  pressures  of  pure  water  at  these  temperatures, 
or  the  change  of  the  partial  pressure  of  water  with  temperature  is 
identical  in  all  mixtures  of  alcohol  and  water,  independent  of  the 
composition  of  the  solution  or  of  the  nature  of  the  alcohol. 

(2)  The  ratio  between  the  partial  pressures  of  an  alcohol  in  its 
aqueous  solution  at  any  two  temperatures  is  identical  for  all  solu- 
tions, and  is  identical  with  the  ratio  of  the  vapour  pressures  of  the 
pure  alcohol  at  the  same  two  temperatures. 

It  is  shown  that  the  differences  between  the  compositions  of  the 
vapours  evolved  from  one  and  the  same  aqueous  alcohol  solution  at 
different  temperatures  are  a  direct  consequence  of  these  two  theorems. 
If  P  and  p  denote  the  vapour  pressures  of  the  alcohol  and  water  at 
the  temperature  t,  and  P■^^  and  p^  the  corresponding  magnitudes  at  t\ 
then,  if  the  ratio  /^/Pj  is  greater  than  pjp^,  the  increase  of  the  partial 
pressure  with  rise  of  temperature  is  greater  for  the  alcohol  than  for 
water.  The  values  of  this  ratio  for  water  and  for  various  alcohols  in 
the  case  of  various  pairs  of  temperatures  are  given  in  the  following 
table  : 

20730°.  30740".   40750°.   50760°.  70°/80''.  80790°.   907100°. 

Water    0-540       0-574       0-597       0-618       0-638       0-C57       0691 

Methyl  alcohol 0-592       0-613       0-634       0-656         _.  __  _ 

Kthyl         ,,      0-564       0-585       0-607       0-628       0-647       0662  — 

Tropyl       „       0-517       0-546       0-597       0-599       0-623       0-647       0-691 

It  follows  that  with  ri^e  of  temperature  the  vapours  from  aqueous 
methyl  and  ethyl  alcohols  become  richer  in  water,  whilst  with  aqueous 
propyl  alcohol  the  opposite  is  the  case.  T.  H.  P. 

Condensation  of  Vapours.  Felix  Becker  {Zeitsch.  physikal. 
Chem.,  1911,  78,  39 — 70). — The  phenomena  attending  the  condensa- 
tion of  vapours  which  are  in  equilibrium  with  the  crystalline  form 
as  stable  phase  have  been  investigated.  The  condensation  was  effected 
iu  the  usual  way  by  sudden  adiabatic  expansion,  and  the  formation  of 
fog  was  detected  by  a  very  sensitive  method  depending  on  the  reflec- 
tion and  refraction  of  light  by  the  particles.  The  substances  chiefly 
used  were  nitrophenol,  menthol,  camphene,  camphor,  borneol,  iso- 
borneol,  benzophenone,  and  iodine. 

Substances  which  in  the  liquid  form  can  be  considerably  supercooled 
condense  at  first  as  liquid  drops,  but  substances  which  cannot  easily  be 
supercooled  in  the  liquid  form  pass  directly  from  vapour  to  crystalline 
form.  The  amount  of  reduction  of  pressure  which  is  just  suflicient  to 
produce  condensation  on  adiabatic  expansion,  and  its  dependence  on 
the  temperature,  have  been  investigated,  and  it  is  shown  that  the  con- 
densation of  a  vapour  to  liquid  drops  occurs  the  more  readily  the 
denser  the  vapour,  whereas  the  formation  of  crystals  is  retarded  by  in- 
creasing density  of  vapour.  From  the  minimum  depressions  just 
sufficient  to  produce  condensation,  the  supercooling  which  the  vapours 
have   undergone   is    determined,    and   hence   a   curve  is    constructed 


ii.    1064  ABSTRACTS    OF   CHEMICAL   PAPERS. 

showing  the  limits  within  which  the  vapour  can  be  realised  on  crossing 
the  sublimation  curve. 

Iodine  is  exceptional,  inasmuch  as  on  considerable  reduction  of 
pressure  it  condenses  as  visible  particles,  but  with  smaller  depressions 
(as  shown  by  thermal  observations)  it  condenses  as  invisible  particles. 
None  of  the  other  substances  investigated  shows  an  intermediate  stage 
in  condensation. 

The  supercooling  before  condensation  occurs  is  the  same  whether 
the  vapour  is  or  is  not  in  contact  with  a  smooth  glass  wall,  and 
hence  the  latter  has  no  influence  on  the  condensation. 

Water  vapour  condenses  as  liquid  drops  for  temperatures  down  to  -  4° 
and  reductions  of  pressures  up  to  400  mm.,  so  that  the  limit  ice-liquid 
lies  at  still  greater  reductions  of  pressure.  G.  S. 

Pressure-Temperature  Sections.  J.  P.  Wuite  {Zeitsch.  physikaL 
Chem.,  1911,  78,  71 — 85). — A  spa.ce  figure  is  constructed  for  a  two- 
component  system  for  the  case  in  which  the  components  form  a  solidi 
compound  which  as  regards  volatility  lies  between  the  twocomponents^ 
the  assumptions  being  that  the  components  are  completely  miscible 
in  the  liquid  state  and  not  miscible  in  the  solid  state,  and  that 
the  volatility  of  the  liquid  mixtures  diminishes  continuously  according 
to  the  proportion  of  one  of  the  components.  By  means  of  this  figure 
and  the  simple  space  figure  of  l^oozeboom,  the  pressure-temperature 
sections  for  varying  conditions  are  completely  investigated.        G.  S. 

New  Methods  of  Resolving  Mixtures  of  Liquids  with 
Adjacent  Boiling  Points  or  Constant-boiling  Mixtures. 
A.  GoLODTz  (J.  Buss.  Phys.  Chem.  Soc,  1911,  43,  1041  — 1060).— The 
method  used  by  the  author  consists  in  adding  to  the  mixture  of  two 
liquids  a  suitable  propoi'tion  of  a  third  component  which  forms  with 
one  of  the  original  constituents  a  constant-boiling  mixture  with  a 
boiling  point  lower  than  those  of  all  the  other  elements  of  the  mixture, 
that  is,  of  the  liquids  themselves,  and  of  any  other  possible  com- 
binations ;  the  ternary  mixture  thus  obtained  is  then  rectified.  This 
method  can  be  applied  either  when  the  boiling  points  of  the  two 
liquids  are  very  close,  or  when  they  form  a  mixture  with  a  constant 
boiling  point. 

Several  examples  are  given,  one  which  is  of  technical  importance 
being  as  follows:  If  196  grams  of  65*5%  aqueous  acetic  acid  are 
mixed  with  272  grams  of  toluene,  and  the  mixture  distilled  through  a 
Hempel  column,  the  first  fraction  of  337  grams,  b.  p.  84 — 85*5°,  will 
contain  practically  all  the  toluene  and  water  and  only  4"1%  of  the 
acid;  the  last  fractions,  amounting  to  107  grams,  contain  96*01%  of 
acetic  acid,  and  the  final  one  of  these,  64  grams,  29'9%  of  acid. 

T.  H.  P. 

A  Simplified  Combustion  Calorimeter.  Robert  Wright 
(Chem.  JVews,  1911,  104,  201 — 202).' — The  calorimeter  consists  of  a 
glass  bell-jar  carrying  on  its  flange  a  lead  weight  heavy  enough  to  sink 
the  jar  when  filled  with  oxygen.  The  fuel  i.s  contained  in  a  nickel 
crucible  supported  on  a  small  tripod,  which  is  part  of  the  brass  base 
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ate.  This  base  plate  is  cut  from  heavy  sheet  brass,  and  provided 
with  broad  tongues  at  the  edge  to  clamp  it  to  the  base  of  the  jar ; 

^^Dgues  are  also  cut  in  it  which  turn  up  and  form  the  tripod. 

^^H  The  oxygen  for  combustion  is  led  through  a  tube  of  Jena  glass, 
which  slides  through  a  cork  in  the  neck  of  the  jar,  and  is  enlarged  at 
the  lower  end.  The  outside  of  the  jar  is  fitted  with  a  ring  of  brass 
wire  gauze  projecting  at  right  angles  to  the  sides. 

The  combustion  is  carried  out  in  the  usual  way  with  calorimeters  of 
this  type,  the  factor  of  the  instrument  being  found  by  burning  a 
substance  of  known  calorific  value.  T.  S.  P. 

Therm ochemical  Investigations.  IV.  Heats  of  Combus- 
tion of  Terpenes  and  Styrenes  and  Prediction  of  Heats  of 
Combustion.  Kakl  Auwers,  Walter  A.  Koth,  and  Fritz  Eisen- 
LOHR  {Annalen,  1911,  385,  102—116.  Compare  Abstr.,  1910,  ii,  586). 
— It  has  been  found  that  the  heats  of  combustion  of  the  terpenes  and 
the  styrenes  already  published  [loc.  cit.)  are  about  0*5%  too  low,  in 
consequence  of  the  difficulty  of  ensuring  the  complete  combustion  of 
slightly  volatile  liquids  in  the  bomb  calorimeter.  A  new  series  of 
estimations,  performed  in  a  modified  apparatus,  is  being  carried  out. 
The  results,  which  show  that  the  theoretical  deductions  stated 
previously  are  still  correct,  wei-e  being  held  back  uutil  the  series  was 
completed.  However,  the  appearance  of  Lemoult's  paper  (this  vol., 
ii,  583)  forces  an  immediate  answer  from  the  authors.  Lemoult's 
heats  of  combustion  of  styrene,  a-methylstyrene,  and  a/8-dimethyl- 
styrene  differ  from  those  obtained  by  the  authors  by  a  constant 
amount,  about  1*2%.  This  suggests  that  the  discrepancy  is  due  to  a 
constant  error  (probably  in  the  value  of  the  water-equivalent  of  the 
calorimeter).  The  confidence  with  which  Lemoult  relies  on  his 
experimental  values  on  account  of  their  agreement  with  "  calculated  " 
values  may  bo  misplaced,  because,  although  in  some  cases  the 
observed  and  the  calculated  values  are  concordant,  in  others  the 
difference  is  more  than  1%,  that  is,  more  than  ten  times  the 
experimental  error.  C.  S. 

Vapour  Pressure  and  Integral  Heat  of  Solution  for  Saturated 
Solutions.  Alexander  Speranski  [Zeitsch.  physikal.  Chem.,  1911, 
78,  86—109.  Compare  Abstr.,  1909,  ii,  378).— The  differences  in  the 
vapour  pressures  of  pure  solvent  and  saturated  solution  have  been 
determined  by  the  tensimeter  for  saturated  solutions  of  oxalic  acid, 
succinic  acid,  and  a  number  of  inorganic  salts  in  water,  and  for 
saturated  solutions  of  acetanilide  in  chloroform,  and  m-dinitrobenzene 
in  benzene  and  in  chloroform,  and  from  the  results,  the  vapour  pressures 
of  the  saturated  solutions  between  20°  and  60°  have  been  calculated. 
Except  in  the  case  of  sodium  thiosulphate,  the  vapour  pressures 
increase  as  the  temperature  rises.  In  accordance  with  the  principles 
of  thermodynamics,  the  ratio  p^jp^,  where  p^  is  the  vapour  pressure  of 
the  solution  and  p^  that  of  the  solvent,  diminishes  with  rise  of  tempera- 
ture, except  for  the  solution  of  sodium  carbonate  monohydrate. 

For  all  the  solutions,  the"  relationship  between  vapour  pressure  and 
temperature   is     satisfactorily   represented     by    Bertrand's    formula : 
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p  =  k\i^T -\)jT'\^^,  where  k  and  \  are  constants.  From  the  analogy 
between  vaporisation  and  dissolution,  it  might  be  anticipated  that 
Bertrand's  formula  in  the  form  G  =  G[{T -X)!!]'',  where  G  is  the 
solubility,  would  represent  the  variation  of  the  solubility  with  tempera- 
ture, and  this  is  shown  to  be  the  case.  The  formula  log  p  —  a  log  G  +  h, 
where  G  is  the  solubility  in  grams  per  100  grams  of  solution,  and  a 
and  h  are  constants,  is  valid  for  most  of  the  solutions  investigated. 

It  is  further  shown  that  the  formula  log  p^lp^  =  a  +  hjT  i?.  valid  for 
certain  solutions,  a  and  b  being  constants.  Combining  this  with  the 
formula  [d  \ogpJp^]/dT=l/ET'^  (Kirchhoff's  formula),  where  I  is  the 
integral  heat  of  solution,  it  follows  that  I  must  be  nearly  constant, 
and  hence  that  the  van't  Hoff  formula  log  {pif})'^  =  -II2T  can  be  used 
to  calculate  the  integral  heat  of  solution  for  saturated  solutions  at 
temperatures  exceeding  30 — 40°.  G.  S. 

Dependence  of  the  Integral  Heat  of  Solution  on  the 
Temperature.  A.  Woitaschewsky  (Zeitsch.  physikal.  Ghem.^  1911, 
78,  110 — 122.  Compare  Speranski,  preceding  abstract). — It  is 
shown  that  all  the  formulae  representing  the  variation  of  the  vapour 
pressure  of  a  pure  liquid  with  the  temperature  also  apply  to  the 
variation  of  the  vapour  pressure  of  a  saturated  solution  with  tem- 
perature. On  this  basis,  the  conclusion  is  drawn  that  the  integral 
heat  of  solution  diminishes  with  the  temperature  when  it  is  positive, 
and  increases  with  temperature  when  it  is  negative ;  in  other  words, 
the  absolute  magnitude  of  the  integral  heat  of  solution  always 
diminishes  with  the  temperature.  Kirchhoii's  formula  (compare 
Speranski,  previous  abstract)  is  not  directly  applicable  to  the  experi- 
mental data.  G.  S. 

The  Theory  of  Solution  and  Heats  of  Dissolution.  Albert 
CoLSON  {Compt.  rend.,  1911,  153,  812 — 814). — The  author  points  out 
that  the  heat  of  dissolution  of  a  gas  should  be  equal  to  the  sum  of  its 
latent  heat  of  vaporisation  and  the  heat  of  polymerisation  of  the 
dissolved  molecule.  This  is  known  to  be  true  in  cases  such  as  that  of 
acetic  acid,  in  which  the  degree  of  polymerisation  is  the  same  for  the 
dissolved  substance  as  when  it  is  in  the  gaseous  condition.  The  term 
dissolecule  is  employed  to  denote  a  polymerised  molecule  in  solution. 

W.  O.  W. 

A  General  Relation  between  the  Physical  Properties  of 
Substances  ;  Application  to  Densities.  G.  Ter-Gazarian 
(Gompt.  rend.,  1911,  153,  871—874.  Compare  Abstr.,  1908,  ii,  666; 
1909,  ii,  551). — It  has  been  shown  previously  that  for  members  of  a 
homologous  series,  the  densities  corresponding  with  temperatures 
distant  the  same  number  of  degrees  from  the  critical  temperature 
differ  only  by  a  factor  which  increases  with  the  molecular  weight  and  | 
varies  according  to  the  series.  It  has  now  been  found  that  this  holds 
good,  not  only  for  densities,  but  also  for  coefficients  of  viscosity, 
heights  of  capillary  ascension,  rectilinear  diameters,  and  the  latent 
beat  of  vaporisation  calculated  by  Mills'  method.  The  best  published 
data  were  employed  for  the  verification  of  this  generalisation. 

W.  O.  W. 
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^Weight  of  a  Palling  Drop  and  the  Laws  of  Tate.  X. 
Drop  Weights  of  Some  Further  Associated  and  Non- 
associated  Liquids,  and  the  Surface  Tensions  and  Capillary- 
Constants  Calculated  from  Them.  J.  Livingston  K.  Morgan 
and  ¥.  T.  Owkn  {J.  Amer.  Chem.  Soc,  1911,  33,  1713—1727. 
Compare  Abstr.,  1908,  ii,  356,  668;  this  vol.,  ii,  372,  584,  585,  698, 
699,  857).— On  applying  the  equation  w{M/dY'^  =  kB{tc- to- Q)  to 
the  drop  weights  in  order  to  find  a  value  of  to  independently  of  the 
temperature  of  observation  and  using  in  all  cases  the  value  of 
ks  found  for  benzene  •(<c  =  288'5°),  it  has  been  found  that  methyl  hexyl 
ketone,  phenylacetonitrile,  benzaldehyde,  piperidine,  diisoamyl, 
Moamyl  acetate,  and  nitrobenzene  have  a  normal  molecular  weight, 
whilst  methyl  ethyl  ketone,  diethyl  ketone,  propionitrile,  and  acetone 
are  abnormal  and  therefore  associated. 

The  values  of  the  surface  tensions  of  these  liquids  in  dynes,  y,  and 
of  the  capillary  constant,  a^,  calculated  respectively  from  the  drop 
weights  and  drop  volumes,  agree  well  with  the  values  obtained  from 
the  capillary  rise. 

Equations  are  given  expressing  the  variation  of  the  surface  tension 
and  the  capillary  constant,  as  found  from  the  drop  weight,  for  all  the 
liquids  mentioned.  E.  G. 

The  Viscosity  of  Suspensions  and  the  Determination  of 
Avogadro's  Number.  M.  Bancelin  (Zeitsch.  Chem.  Ind.  Kolloide, 
1911,  9,  154 — 156). — Measurements  have  been  made  of  the  viscosity 
of  aqueous  suspensions  of  gamboge  and  gum  mastic.  The  experi- 
mental data  are  in  accord  with  Einstein's  formula,  according  to  which 
the  ratio  between  the  viscosity  of  the  suspension  and  the  suspending 
medium  is  independent  of  the  size  of  the  suspended  particles,  but 
varies  in  a  linear  manner  with  the  mass  of  the  particles  contained  in 
unit  volume  of  the  suspension. 

Experiments  with  various  aqueous  solutions  indicate  that  the 
relationship  between  the  viscosity  of  the  solution  and  of  the  solvent 
can  be  represented  in  certain  cases  by  a  formula  of  the  same  type. 
This  is  true  for  solutions  of  glycerol,  sucrose,  and  sulphuric  acid,  but 
not  for  solutions  of  phenol  or  carbamide. 

The   validity    of    Einstein's    viscosity   formula    for    suspensions    of 

molecular  dimensions   permits  of    the   deduction  of    the  number  of 

I  molecules  in  unit  volume.     From  the  data  for  sucrose  solutions  this 

is  found  to  be  70  x  10^^^  which  agrees    satisfactorily  with   Perrin's 

value  deduced  from  observations  on  the  Brownian  movement. 

H.  M.  D, 

Molecular  Complexity  in  the  Liquid  State.  Philippe 
A.  GuYE  {J.  Chim.  phys.,  1911,9,  505 — 518.  Compare  Turner  and 
Merry,  Trans.,  1910,  97,  2069). — Association  in  the  liquid  state  was 
held  by  Turner  and  Merry  to  be  due  to  electrical  rather  than  chemical 
forces.  The  author  is  unable  to  find  any  essential  difference  between 
I  the  two  points  of  view,  since  chemical  forces  are  almost  certainly 
electrical  in  origin.  Moreover,  polymerisation  in  the  liquid  state  is 
related  to  polymerisation  in  the  vapour  by  the  mass  action  law  (Abstr., 
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1910,  ii,  841).  Surface  tension,  boiling  point,  vapour  tension,  and 
latent  heat  measurements  do  not  indicate  the  molecular  complexity 
of  liquids  apart  from  the  surface  film,  and  where  easily  oxidisable 
substances,  such  as  phenylurethane  and  diphenylamine,  are  measured  in 
contact  with  air  the  result  may  be  wholly  misleading.  All  the  liquids 
giving  higher  values  of  Ramsay  and  Shields'  coefiicient  than  k=2'2 
are  substances  of  high  molecular  weight  and  high  boiling  point,  and  in 
these  cases  the  high  surface  pressure  may  considerably  influence  the 
molecular  condition  in  the  surface  film.  The  only  trustworthy 
methods  are  those  such  as  Traube's  volume  method,  which  is  independent 
of  the  surface  film. 

The  recent  observations  of  Walden  on  tristearin,  tripilmitin,  and 
isobutyl  ricinolate  are  to  be  interpreted  as  showing  marked  dissocia- 
tion of  these  substances  in  the  surface  film.  The  author  suggests  that 
the  dissociation  products  are  alkylene  and  acid.  R.  J.  C. 

Stability  of  Oil- Water  Emulsions.  Emil  Hatschek  (Zeitsch. 
C/iem.  Ind.  Kolloide,  1911,  9,  159 — 164). — The  author  discusses  the 
conditions  which  determine  the  stability  of  emulsions  and  the  rate  at 
which  clearing  takes  place  under  the  influence  of  electrolytes.  It  is 
calculated  that  an  emulsion  of  an  oil  of  density  0"7,  which  contains 
0"1%  of  the  disperse  phase  and  consists  of  particles  of  diameter  0'4^,  is 
subjected  to  an  upward  force  amounting  to  l"10~i^  dyne  per  particle, 
whereas  according  to  Lewis's  data  for  the  magnitude  of  the  electric 
charge,  the  electrical  force  of  repulsion  between  two  neighbouring 
particles  amounts  to  2*3  x  10~**  dyne.  The  very  much  greater 
magnitude  of  the  electric  force  is  in  harmony  with  the  exceptional 
stability  of  such  highly  disperse  emulsions. 

In  accordance  with  Stokes's  formula,  the  rate  of  clearing  of  particles 
of  a  given  size  on  the  addition  of  an  electrolyte  must  depend  to  a  large 
extent  on  the  difference  between  the  densities  of  the  disperse  phase 
and  the  dispersive  medium.  In  this  connexion,  observations  are 
recorded  relating  to  the  condition  of  oil- water  emulsions  at  intervals 
of  twenty-four,  forty-eight,  and  one  hundred  and  twenty  hours  after  the 
addition  of  an  electrolyte.  The  clearing  process  involves  three  stages : 
(1)  the  electric  discharge  of  the  particles;  (2)  the  formation  of  larger 
complexes  ;  (3)  the  mechanical  separation  of  these  from  the  dispersive 
medium,  and  of  these,  the  second  and  the  third  represent  changes 
which  in  general  require  considerable  time  for  their  completion. 

H.  M.  D. 

The  Nature  of  Solvates  and  the  Relationships  between 
Adsorption  and  Dissociation.  Wolfgang  Ostwald  {Zeitscli. 
Chem.  Ind.  KoUoide,  1911,  9,  189 — 195). —The  view  is  put  forward 
that  solvates  may  be  regarded  as  absorption  compounds  between 
solute  and  solvent.  For  the  special  case  of  aqueous  solutions  of  salts, 
reference  is  made  to  the  connexion  between  the  ionisation  of  a  given 
salt  and  its  degree  of  hydration,  and  it  is  pointed  out  that  Noyes's 
formula  (7(1  -  y)  =  K{CyY  connecting  the  degree  of  ionisation  (y)  with 
the  concentration  (C)  can  be  written  in  the  form  Cy  =  K^{G  -  Cy^, 
which  is  of  the  same  type  as  the  adsorption  formula  x  =  E(C-xy^. 
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Not  only  is  the  form  of  the  equations  identical,  but  more  or  less 
quantitative  relationships  are  also  shown  to  exist  between  the  two 
groups  of  phenomena.  The  exponents  in  the  two  equations  are  of 
the  same  order  of  magnitude,  and  their  variation  is  confined  to  rather 
narrow  limits.  Both  ionisation  and  adsorption  exhibit  maxima,  have 
small  negative  temperature-coefficients,  and  show  similar  deviations 
from  the  exponential  formula  at  high  concentrations.  These  facts  are 
in  favour  of  the  hypothesis  that  the  hydration  of  salts  in  aqueous 
solution  may  be  looked  on  as  an  adsorption  of  the  solvent  by  the 
solute.  H.  M.  D. 

Adsorption  of  Neutral  Salts.  Hilary  Lachs  and  Leonor 
MiCHAELis  {Zeitsch.  Mektrochem.,  1911,  17,  917 — 919). — The  state- 
ment in  the  previous  paper  (this  vol.,  ii,  190)  that  the  anion  and 
cation  are  adsorbed  in  equivalent  amount  by  blood  charcoal  from 
a  neutral  aqueous  solution  of  potassium  chloride  is  erroneous. 
As  a  matter  of  fact  01'  ions  only,  and  no  K'  ions,  are  adsorbed. 
It  would  therefore  be  anticipated  that  the  solution,  after  adsorption 
of  or  ions,  must  contain  free  potassium  hydroxide,  but  it  has 
not  been  possible  to  obtain  a  quantitative  proof  of  the  presence 
of  alkali.  It  is  probable  that  the  potassium  is  present  as  carbonate 
or  other  salt  the  negative  component  of  which  originates  from 
impurities  in  the  charcoal. 

From  an  acidified  solution  of  potassium  chloride  no  K'  ions  are 
adsorbed,  but  in  the  presence  of  bases,  such  as  ammonia  and  piperidine, 
K'  is  adsorbed.  The  adsorption  of  K*  is  most  favoured  when  the 
solution  is  about  N/50  with  reference  to  ammonia.  On  the  other 
hand,  pyridine  has  no  influence  on  the  adsorption  of  K*,  so  that  the 
effect  of  bases  depends  partly  on  the  nature  of  the  cation.  As  it  has 
previously  been  shown  that  01'  ions  are  not  adsorbed  from  an  alkaline 
solution  of  potassium  chloride,  the  potassium  must  be  taken  up  as  the 
hydroxide. 

The  authors  consider  that  these  observations  support  their  view 
that  adsorption  in  such  cases  is  a  purely  electrical  phenomenon. 

G.  S. 

Adsorption  Comppunds  (Van  Beinmelen).  Ugo  Pratolongo 
{Gazzetta,  1911,  41,  ii,  382—412). — The  author  has  carried  out  three 
series  of  experiments  with  the  products  which  are  precipitated  when  a 
solution  of  sodium  aluminate  is  added  to  a  solution  of  sodium  silicate. 
The  first  series  had  for  its  object  the  determination  of  the  variation  in 
the  composition  of  the  precipitates  formed,  according  to  the  relative 
concentrations  of  the  solutions.  The  second  set  deals  with  the  varia- 
tion in  the  solubility  of  one  of  the  compounds  (of  sodium  aluminate 
and  sodium  silicate),  according  to  the  amount  of  the  solid  substance 
present.  In  the  third  series  of  experiments,  determinations  are  made 
of  the  variations  in  the  amount  of  ammonium  chloride  or  potassium 
chloride  adsorbed  by  the  product  used  in  the  second  series,  according 
to  the  relative  amounts  of  liquid  and  solid  phases  present.  In  these 
experiments  the  adsorption  is  measured   by  means  of  the   equilibria 
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reached  (a)  when  the  concentrations  of  the  salt  solutions  is  increasing, 
and  (6)  when  the  concentrations  of  the  salt  solutions  is  decreasing. 
The  results  indicate  that  a  solid  phase  of  the  type  employed  can  give 
rise  to  a  trivariant  system,  in  which  the  solid  phase  behaves  as  though 
it  had  a  vai-iable  concentration. 

The  system  also  presents  the  phenomenon  of  chemical  hysteresis 
(evidenced  in  the  third  ^et  of  experiments),  that  is  to  say,  permanent 
modifications  may  be  formed.  R,  V.  S. 

Adsorption  in  Solution.  I.  Retention  of  Acids  by  Sheep's 
Wool.  Georg  von  Georgievics  and  Artur  Pollak  {Monatsk.,  1911, 
32,  655 — 675). — The  wool  used  was  very  carefully  purified  by  treat- 
ment in  turn  with  boiling  distilled  water,  hot  soap  solution,  boiling 
2%  hydrochloric  acid  (on  the  weight  of  wool),  lukewarm  very  dilute 
ammonium  carbonate,  warm  water  containing  very  little  acetic  acid, 
and  boiling  distilled  water. 

The  retention  of  acids  by  wool  is  an  adsorption  phenomenon  which 
within  certain  limits  takes  place  according  to  definite  laws.  In 
general,  mineral  acids  are  more  strongly  adsorbed  than  fatty  acids. 
The  concentration  of  the  acid  has  considerable  influence  on  the  adsorp- 
tion ;  an  acid  may  be  adsorbed  more  strongly  than  another  acid  from 
dilute  solution  and  less  strongly  in  more  concentrated  solution.  There 
is  no  proportionality' between  the  strength  of  an  acid  and  its  adsorption 
by  wool ;  this  is  contrary  to  the  conclusions  of  Walker  and  Appleyard 
with  silk  (Trans,,  1896,  69,  1334).  There  is  absolutely  no  coonexion 
between  the  adsorption  and  the  amount  of  dissociation  of  an  acid. 

Less  acid  is  adsorbed  by  wool  from  a  mixture  of  acids  than  the 
atithmetical  mean  of  the  adsorption  from  two  acids  used  singly.  This 
negatives  the  possibility  of  simple  salt  formation  between  the  acid  and 
the  thread  substance,  E.  F,  A. 

Substantive  Dyeing.  W.  G.  Saposchnikoff  {Zeitsch.  physihal. 
Chem.,  1911,  78,  209— 227).— Both  the  dyes  and  the  materials  were 
carefully  purified,  and,  in  contrast  to  the  technical  method,  no  salts 
were  added.  The  dyeing  was  effected  by  boiling  the  material  with  a 
solution  of  the  dye  for  two  hours,  a  reflux  condenser  being  used. 
The  material  was  then  washed,  and  the  amount  of  dye  taken  up 
determined  by  fusing  it  with  sodium  hydroxide  and  nitrate,  and 
estimating  the  sulphur  as  sulphate,  the  amount  of  sulphur  in  each 
dye  being  determined  in  like  manner.  The  results  of  five  series  of 
experiments,  in  each  of  which  the  conditions  were  widely  varied,  are 
quoted. 

It  is  shown  that  the  results  are  represented  satisfactorily  by  the 
adsorption  formula:  log(7/=log/?  + l/a.logC'i,  where  Gf  and  Ch  are 
the  final  concentrations  of  dye  in  the  material  and  in  the  bath 
respectively,  and  a  and  yS  9,re  constants,  or  by  the  related  formula  : 
Cf^  +  ACf-  A.\Qk  =  ^,  where  J.  is  a  constant  and  10^  represents  the 
dyeing  limit,  the  greatest  concentration  of  dye  which  the  material 
can  remove  from  the  bath.  A  comparison  of  two  experiments,  for 
which  all  the  characteristics  are  different,  leads  to  the  formula : 
6V^'&=  [(10^  — C/)^'w]/[(10^'  -  C'f).Kw\,  that  is,  the  end  concentrations 
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I  the  baths  are  directly  proportional  to  the  differences  between  the 
dyeing  limit  and  the  effective  dyeing,  and  inversely  proportional  to 
the  bath  moduli,  which  are  functions  of  the  original  dye  concentration 
in  the  bath. 

The  above  laws  are  followed  whether  the  materials  retain  their 
natural  structure  (cotton  wool)  or  have  undergone  treatment 
(mercerised  cotton).  Under  equivalent  conditions  mercerised  cotton 
becomes  dyed  about  10%  more  deeply  than  the  natural  wool. 

G.  S. 

Dissociation  Constant  K^  of  Sulphuric  Acid  and  Oxalic 
Acid.  Johannes  E.  Enklaae  {Ohtm.  Weekblad,  1911,  8,  824—829).— 
By  means  of  the  hydrogen  electrode  and  a  dilute  solution  of  sodium 
hydrogen  sulphate,  the  author  has  determined  the  mean  value  of  the 
second  dissociation  constant  of  sulphuric  acid  at  18°  to  be  /I'g  — 0'018. 
For  oxalic  acid  the  value  K^  was  calculated  from  the  dissociation 
curve  of  oxalic  acid,  and  the  concentration  of  the  hydrogen  ions 
( I  "5  X  10""^)  in  a  solution  containing  0'05  gram  of  sodium  hydrogen 
oxalate  per  litre,  and  was  found  to  be  K^  =  ^'l  xlO'''^.  Another 
calculation  based  on  the  electric  conductivity  yielded  the  value 
^"2=1 '3  X  10"'^.  Both  the  values  obtained  for  oxalic  acid  are  there- 
fore of  the  same  order  as  the  dissociation  constant  of  acetic  acid, 
A'=l-8xl0-^  A.  J.  W. 

Osmotic  Pressure.  Maueice  Prud'homme  {Bull.  Soc.  chini., 
1911,  [iv],  9,  857 — 862). — A  mathematical  investigation  of  osmotic 
pressure  on  the  basis  of  an  analogy  between  gravitational  attraction 
and  osmotic  pressure.  The  details  are  unsuitable  for  abstiaction. 
It  is  shown  (1)  that  osmotic  pressure  is  not  directly  proportional  to 
the  mass  of  the  dissolved  substance,  which  is  in  harmony  with 
Fouard's  experimental  results ;  (2)  that  from  the  general  equation 
arrived  at  in  this  investigation  the  known  formulaj  expressing  the 
behaviour  of  dilute  solutions  under  various  conditions  are  deducible. 

T.  A.  H. 

The  Theory  of  Solutions.  Albert  Colson  {Compt.  rend.,  1911, 
153,  719 — 721). — The  author  considers  that  the  experimental  data 
ou  osmotic  pressure  are  not  sufficiently  in  agreement  with  theory  to 
support  the  hypothesis  as  to  the  analogy  between  osmotic  and  gaseous 
pressure,  that  is,  to  warrant  the  identification  of  A'  and  p  in  the 
expression  l'V=RT,  and  wV—pTvihen  w  is  the  osmotic  pressure. 

W.  0.  W. 

Osmotic  Measurements  of  Salt  Solutions  and  Arrhenius' 
Theory  of  Ions.  EugI^ne  Fouaud  {Compt.  rend.,  1911,  153, 
769 — 772.  Compare  this  vol.,  ii,  267). — A  theoretical  discussion 
based  on  measurements  of  osmotic  pressure  made  by  the  apparatus 
already  described.  The  author  draws  attention  to  the  divergences 
between  his  results  and  those  required  by  the  ionic  theory. 

W.  0.  vv. 
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Direct  Measurements  of  the  Osmotic  Pressure  of  Casein  in 
Alkaline  Solution.  Experimental  Proof  that  Apparent 
Impermeability  of  a  Membrane  to  Ions  is  Not  due  to  the 
Properties  of  the  Membrane  but  to  the  Colloid  contained 
"within  the  Membrane.  Benjamin  Moore,  Herbert  E.  Koaf,  and 
Arthur  Webster  (Biochem.  J.,  1911,6,  110 — 121.  Compare  Moore 
and  Roaf,  Abstr.,  1908,  ii,  204). — The  osmometer  used  in  the  expeti- 
ments  has  been  described  in  previous  papers.  At  the  commencemenb 
of  an  experiment,  the  osmometer  chamber  contained  a  certain  con- 
centration of  caseinogen  and  of  sodium  hydroxide,  and  the  outer 
liquid  was  a  solution  of  sodium  hydroxide  of  the  same  concentration 
as  that  inside  the  cell.  The  observed  osmotic  pressure  was  very  low 
at  first,  but  the  exterior  sodium  hydroxide  slowly  diffused  inwards 
through  the  membrane,  and  simultaneously  the  osmotic  pressure 
increased.  The  inward  passage  of  sodium  hydroxide  is  against  the 
gradient  of  osmotic  pressure.  The  alkali  in  the  osmometer  unites  in 
some  form  with  the  colloid,  and  it  is  this  union  which  causes  the 
osmotic,  pressure.  The  purpose  of  the  membrane  is  the  purely 
mechanical  one  of  holding  together  the  colloidal  aggregate?,  and  its 
apparent  impermeability  to  the  ions  is  quite  fictitious.  Free  ions  pass 
through  quite  readily,  but  ions  associated  with  colloid  are  retained  on 
the  colloid  side  and  produce  pressure.  The  high  concentration  of 
crystalloid  within  and  the  low  concentration  without  is  due  to  a  specific 
affinity  between  crystalloid  and  colloid.  The  maximum  of  osmotic 
pressure  per  1%  of  colloid  is  reached  at  about  0-047 iV  of  free  alkali, 
and  further  increase  of  alkali  lowers  osmotic  pressure.  In  the  course 
of  the  experiments  pressures  as  high  as  686  mm.  were  observed. 

These  considerations  are  applied  to  the  elucidation  of  the  osmotic 
behaviour  of  living  cells,  which  is  discussed  in  detail.  G.  S. 

Permeability  of  Porcelain  and  Copper  Ferrocyanide 
Membranes.  F.  E.  Bartell  (/,  Physical  Ghevi.,  1911,  15,  659—674. 
Compare  Bigelow  and  Bartell,  Abstr.,  1909,  ii,  979).— The  rate  at 
which  water  passes  through  unglazed  porcelain  and  through  an  electro- 
lytic copper  ferrocyanide  membrane  under  the  influence  of  pressures  up 
to  5885-7  mm.  and  2957-9  mm.  respectively  was  found  to  obey 
Poiseuille's  laws  relating  to  capillary  tubes. 

The  porcelain  membranes  gradually  became  less  permeable  during 
the  experiments,  apparently  owing  to  fine  particles  being  torn  off  and 
forced  into  the  capillary  passages.  On  this  account  each  series  of 
determinations  was  immediately  repeated  in  reverse  order,  and  the 
average  of  each  pair  of  values  at  the  same  pre.ssure  was  taken  as  the 
rate  for  the  membrane  half  way  through  the  experiment.  The  per- 
meability of  the  copper  ferrocyanide  membrane  deposited  in  porcelain 
was  only  about  4%  of  the  permeability  of  the  4-5  mm.  porcelain  plate, 
and  no  clogging  of  the  membrane  occurred. 

The  rate  of  permeation  varied  directly  as  the  pressure  at  a  constant 
temperature,  and  inversely  as  the  viscosity  of  water  when  the 
temperature  was  altered  and  the  pressure  kept  constant. 

The  fact  that  the  same  laws  govern  the  passage  of  water  through 
capillary  tubes  as  through  porcelain  and  ferrocyanide  membranes  is  not 


GENERAL   AND   PHYSICAL   CHEMISTRY.  ii.    1073 

necessarily  in  favour  of  the  theory  that  these  membranes  are  capillary 
in  structure,  since  the  passage  of  liquids  through  molecular  interstices 
may  be  found  to  be  amenable  to  the  same  mathematical  treatment, 

R.  J.  C. 

The  Influence  of  AfiQnity  in  Solutions.  Michael  Eozsa 
{Zeitsch.  Eleklrochem.,  1911,  17,  934 — 938). — When  to  a  mixed  solvent 
of  the  components  A  and  B  a  third  substance,  C,  readily  soluble  in  A 
but  only  slightly  soluble  in  B,  is  added,  the  freezing  point  of  the  mixed 
solvent  is  very  often  raised.  For  example,  the  addition  of  water  to  the 
mixed  solvent  benzene-alcohol  raises  the  freezing  point  of  the  latter  to 
an  extent  depending  on  the  proportion  of  water  added.  The  explana- 
tion given  is  that  C  forms  chemical  compounds  with  A  or  B,  the 
number  of  molecules  of  solute  being  thus  diminished.  In  this  way  the 
existence  of  molecular  compounds  of  alcohol-water,  phenol-water, 
alcohol-glycerol,  alcohol-lactic  acid,  phenyl-glycerol,  phenol-lactic  acid, 
water-sulphuric  acid,  and  water-stannous  chloride  has  been  proved. 
The  quantitative  composition  of  these  compounds  has  not  been 
determined. 

The  results  appear  to  show  the  existence  of  considerable  aflSnity 
between  solvent  and  solute  in  dilute  solution,  and  also  that  the 
influence  of  the  solute  extends  over  the  whole  of  the  solvent. 

G.  S. 

Solubility  of  Sparingly  Soluble  Salts.  Maurice  Prud'homme 
(/.  Chim.  phys.,  1911,  9,  517 — 537.  Compare  Kohlrausch,  Abstr., 
1908,  ii,  814). — The  molecular  conductivity,  A,  of  a  solution  is 
approximately  related  to  the  dilution  by  the  expression  A  =  cw''", 
where  c  and  n  are  constants.  The  minimum  value,  F,  of  the  dilution 
w  for  which  ionisation  is  complete  can  be  calculated,  the  ultimate 
molecular  conductivity  being  represented  by  A^  instead  of  the  more 
usual  A  00  . 

It  follows  that  Ak- AB  =  (F/'y)^'^",  where  v  is  the  dilution  of  a 
saturated  solution.  The  author  shows  that  with  twenty-one  common 
bivalent  salts  n  has  a  value  very  near  3*06.  Taking  {Ky-  A„)lA.r=r 
ind  1/A,.=  ^,  the  above  equation  may  be  written  rv^''^'^  =  RV^'^''^^  =  k. 
The  value  of  h  deduced  from  Berkeley's  accurate  data  for  thallium 
ehloride  is  0*40154.  From  these  equations  it  is  possible  to  deduce 
he  solubility  of  a  salt,  knowing  the  conductivity  of  its  saturated 
lolution  and  the  value  of  Ky  obtained  from  Kohlrausch's  tabulated 
alues  of  the  ionic  conductivities. 
The  solubilities  of  a  number  of  sparingly  soluble  sulphates, 
iarbonates,  oxalates,  etc.,  deduced  in  this  way  agree  very  well  with 
he  solubilities  calculated  by  Kohlrausch  in  the  majority  of  cases, 
xA  when  the  salts  are  hydrated,  the  author's  method  gives  too  high  a 
'alue  for  Ay,  and  hence  too  low  a  value  for  the  solubility. 

With  the  very  sparingly  soluble  salts  cuprous  thiocyanate,  mercuric 
odide,  lead  chromate,  silver  bromide,  and  silver  iodide,  the  dilution  in 
rturated  solution  is  higher  than  that  required  to  give  complete 
Jnisation,  that  is,  v>V.  The  author's  solubility  values  are  then  to  be 
referred  to  those  of  Kohh-ausch.  In  all  cases  where  V>v  the 
VOL.  0.  ii.  72 
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empirical  formula  v  =  0*904  x  (Aqq  =  l/lO^y**"*"  may  be  used  to 
calculate  the  solubility.  This  equation  is  independent  of  the  con- 
ception expressed  by  F,  and  requires  only  the  determination  of  the 
conductivity  of  the  saturated  solution.  K.  J.  C. 

Effect  of  Salts  on  the  Solubility  of  Other  Salts.  I. 
Arthur  A.  Noyes  and  William  C.  Bray  {J.  Amer.  Chem.  Soc,  1911, 
33,  1643 — 1649). — The  well-known  solubility  principles,  based  on  the 
law  of  mass-action,  that  (1)  the  product  of  the  concentration  of  the 
ions  of  a  salt,  present  as  solid  phase,  has  the  same  value  in  dilute 
solutions  of  other  salts  as  it  has  when  present  alone,  and  that  (2)  the 
concentration  of  the  non-ionised  portion  of  a  salt,  present  as  solid 
phase,  has  the  same  value  in  dilute  solutions  of  other  salts  as  it  has 
when  present  alone,  are  not  accurate,  but  are  subject  to  deviations, 
those  of  the  first  lying  in  the  opposite  direction  to  those  of  the  second. 
The  work  described  in  this  and  the  following  papers  has  been  under- 
taken with  the  object  of  studying  the  character  and  magnitude  of 
these  deviations,  and,  for  this  purpose,  the  concentration  of  the 
non-ionised  portion  and  the  product  of  the  concentrations  of  the  ions 
of  the  salt  with  which  a  solution  is  saturated  have  been  calculated. 

It  is  shown  by  reference  to  curves  in  which  the  solubilities  of  lead 
chloride,  thallous  oxalate,  silver  sulphate,  and  calcium  hydroxide  are 
plotted  against  the  concentration  of  added  salts,  namely,  lead  nitiate, 
potassium  oxalate,  potassium  sulphate,  and  sodium  hydroxide  re- 
spectively, that,  in  the  case  of  uni-bivalent  salts,  the  solubility- 
product  principle  is  not  even  approximately  true  when  a  salt  with  a 
common  bivalent  ion  is  added.  The  ion-concentration  product 
increases  greatly,  since  the  large  addition  of  the  bivalent  ion  is 
not  compensated  by  any  great  decrease  of  the  univalent  ion  of  thej 
salt  with  which  the  solution  is  saturated.  E.  G. 

Effect  of  Salts  on  the  Solubility  of  Other  Salts.  II.  Arthur  I 
A.  Noyes,  C.  R.  Boggs,  F.  S.  Farrell,  and  M.  A.  Stewart  {J.  Amer.\ 
Chem.  *S'oc.,1911,  33,1650 — 1663.  Compare  preceding  abstract). — Deter- 
minations have  been  made  of  the  solubility  of  potassium  perchloratej 
in  presence  of  potassium  chloride  and  potassium  sulphate  at  25°,  of  I 
thallous  chlorate  and  sulphate  in  presence  of  each  other  at  20°,  and  ofl 
thallous  sulphate  in  presence  of  thallous  nitrate,  sodium  sulphate,  and! 
sulphuric  acid  at  25°.  Conductivity  measurements  were  made  inf 
order  to  obtain  the  various  ionisation  values. 

The  results  show  that  the  solubility  of  potassium  perchlorate  IBI 
reduced  by  the  presence  of  potassium  chloride  or  sulphate.  Thef 
chloride  has  less  influence  on  the  solubility  than  the  sulphate,  which! 
corresponds  with  its  lower  degree  of  ionisation. 

The  solubilities  of  thallous  chlorate  and  sulphate  are  reduced  whenjj 
both  salts  are  present  as  solid  phases. 

The  solubility  of  thallous  sulphate  is  greatly  diminished  in  presenc 
of  thallous  nitrate,  a  salt  with  a  common  univalent  ion,  and  thisj^ 
decrease  agrees  qualitatively  with  the  principle  of  the  constancy  ofj 
the  ionic  solubility  product.  Sodium  sulphate,  on  the  other  hand.j 
does  not  effect  the  expected  reduction,  the  solubility  being  lessened  byn 
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only  0'3%  in  a  O'liV-solution  of  this  salt,  and  is  actually  increased  by 
a  0"4i\^-solution.  The  solubility  is  also  increased  by  sodium  hydrogen 
sulphate  and  by  sulphuric  acid.  E.  G. 

ffect  of    Salts  on  the   Solubility  of    Other   Salts.      III. 

lubility  of  Thallous  Chloride  in   Solutions   of  Potassium 

ttrate,  Potassium  Sulphate,  and  Thallous  Sulphate  at  25°. 

iLLiAM  C.  Bray  and  W.  J.  Winninghofp  {J.  Amer.  Chem.  Soc, 
1911,  33,  1663 — 1672.  Compare  preceding  abstracts). — Experiments 
have  been  made  to  ascertain  the  effect  of  thallous  sulphate  and  of 
potassium  nitrate  and  sulphate  on  the  solubility  of  thallous  chloride. 
These  are  supplementary  to  the  work  of  Noyes  (Abstr.,  1892,  1143) 
on  the  solubility  of  thallous  chloride  in  presence  of  thallous  nitrate, 
thallous  chlorate,  and  several  chlorides.  The  solubility  and  conductivity 
measurements  were  made  at  25°. 

The  solubility  of  thallous  chloride  is  increased  by  the  presence  of 
potassium  nitrate  or  sulphate,  salts  without  a  common  ion,  as  would 
be  expected  on  account  of  the  formation  of  thallous  nitrate  and 
sulphate  by  metathesis.  The  solubility  is  greatly  decreased  by 
thallous  sulphate,  a  salt  with  a  common  ion,  and  this  decrease  is  in 
qualitative  agreement  with  the  principle  of  the  constancy  of  the 
ionic  solubility  product.  The  solubility  curves  for  salts  with  a 
common  ion  seem  to  lie  more  closely  together  than  would  be  expected 
from  the  widely  different  ionisation  values.  E.  G. 

Effect  of  Salts  on  the  Solubility  of  Other  Salts.  IV. 
Quantitative  Discussion  of  the  Solubility  of  Uni-uni- 
valent  Salts  in  the  Presence  of  Other  Salts.  William  C. 
Bray  (J.  Amer.  Chem.  Soc,  1911,  33,  1673—1686.  Compare  preced- 
ling  abstracts). — The  results  of  the  work  recorded  in  the  two  preceding 
papers  are  discussed  quantitatively  by  a  method  which  consists  essen- 
ially  in  calculating,  by  the  aid  of  the  ionisation  values,  the  concen- 
tion  of  the  non-ionised  portion  and  the  product  of  the  concentrations 
f  the  ions  of  the  salt  with  which  the  solution  is  saturated,  both  when 
t  is  present  alone  and  when  another  salt  is  present. 
According  to  the  mass  law,  the  concentration  (BA)  of  the  non-ionised 
Ttion  and  the  solubility  product  {B'^)(A~)  should  be  constant  in 
.ny  saturated  solution.  It  is  shown,  however,  that  in  every  case  the 
ormer  decreases  considerably  and  the  latter  increases  slightly  as  the 
•tal  concentrations  of  the  salts  and  of  the  ions  in  the  saturated 
ilution  increase. 

These  variations  can  be  expressed  approximately  as  a  function  of 

|he  total  ion  concentration  {%i)   in  the  solution  by  the  exponential 

uations  (^i)  =  A;„(Si)™»    and  (j5+)(il-)  =  hC^iy'h,  in  which  ku,  h, 

and  mi  are  constants  which  were  separately  determined  for  each 

ibstance  in  the  presence  of  each  added  salt.     In  the  case  of  thallous 

oride,  in  which   the  range  of  concentration  of  the  added  salts  was 

iry  large,  the  equations  do  not  fully  express  the  results,  but  different 

lues  of  mi  or  m^  must  be  assumed  at  different  concentrations.     The 

lues  found  for  these  exponents  are  recorded.     Those  for  mi  at  the 
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concentration  O'OlGiV  are  small  and  less  than  those  at  higher 
concentrations,  and  this  indicates  that  the  solubility  product  would  be 
practically  coustaut  in  the  case  of  less  soluble  salts  in  presence  of 
small  quantities  of  other  salts. 

The  values  of  rtii  are  much  smaller  than  those  of  viu  at  low  concen- 
trations, and  hcDce  the  deviation  from  the  theoretical  dilution  law 
{B'*'){A~)/{BA)  =  k  is  due  more  to  abnormal  behaviour  of  the  non- 
ionised  substance  than  to  abnormal  behaviour  of  the  ions. 

These  results  indicate  that  the  ratio  of  the  activity  (Lewis,  Abstr., 
1908,  ii,  16)  to  the  concentration  of  univalent  ions  is  nearly  constant 
below  0016iV^,  but  that  at  higher  concentrations  it  decreases  with 
increasing  concentration,  at  first  slowly  and  then  more  rapidly.  The 
corresponding  ratio  for  the  non-ionised  portion  increases  very  rapidly 
with  increasing  concentration  throughout  the  whole  range  of 
concentrations  investigated. 

The  nearly  uniform  eifect  exerted  on  the  concentration  of  the  non- 
ionised  portion  and  on  the  solubility  product  by  the  salts  of  two 
different  valence  types,  and  by  those  with  and  without  a  common  ion, 
confirms  the  assumption  that  the  ionisation  relations  of  uni-univalent 
salts  are  primarily  determined  by  the  total  equivalent  ion-concentration. 
There  are,  however,  consistent  differences  of  secondary  order  in  the 
effects  of  the  different  kinds  of  salts,  and  especially  between  the 
uni-univalent  and  uni-bivalent  types.  E.  G. 

Laws  of  "  Concentrated  "  Solutions.     III.     Ionisation  and 
Hydration   Relations   of    Electrolytes  in   Aqueous   Solution 
at  O" :  (A.)  Caesium  Nitrate,  Potassium  Chloride,  and  Lithiuml 
Chloride.     Edward    W.    Washburn    and    Duncan    A.    MacInnesI 
{J.   Amer.   Chem.   Soc,    1911,  33,    1686 — 1713.     Compare    this    vol.,! 
ii,  862). — Determinations  have   been  made  of   the  depressions  of  thel 
i.   p..  densities,   relative   viscosities,  and  equivalent  conductivities   ofl 
solutions  of  caesium  nitrate,  potassium  chloride,  and  lithium  chloride 
at  0°,  and  of  concentrations  up  to  N  in  the  case  of  potassium  anc 
lithium  chlorides,  and   to    05iV^  in  that  of    csesiuoi  nitrate.      These 
salts   were  selected,  since  caesium  nitrate  is  only  slightly  or  not  afl 
all  hydrated,  whilst  lithium  chloride  combines  with  large  quantitiea 
of   the    solvent,   and   potassium    chloride    occupies   an   intermediate 
position.  ,\A 

The  cryohydric  point  for  caesium  nitrate  is  -  1"254°.  ''SJ 

When  the  f.-p.  curves  for  the  three  salts  are  compared  with  that  oi 
the  normal  solute,  that  is,  one  which  is  neither  associated,  dissociated! 
nor  hydrated,  potassium  chloride  is  found  to  agree  exactly  up  t| 
about  0'5iV^,  lithium  chloride  deviates  decidedly  in  the  direction  op 
hydration,  whilst  caesium  nitrate  deviates  markedly  in  the  oppositij 
direction.  The  conclusion  is  drawn  that  deviation  from  the  behavioujj 
of  a  normal  solute  cannot  serve  as  the  basis  for  the  calculation  of  tW 
degree  of  hydration  of  an  electrolyte.  Another  method  for  makin* 
this  calculation  is  indicated,  which  has  shown  that  about  9  mols. 
water  are  combined  with  1  mol.  of  potassium  chloride,  and  aboi 
18  mols.  with  one  of  lithium  chloride  in  0*5iV  solutions. 

The  f.-p.  data  for  caesium  nitrate  are  compared  with  those  of  BiliU 
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(Abstr.,  1902,  ii,  310),  and  his  statement  that  this  salt  obeys  the  law 
of  mass  action  cannot  be  entirely  confirmed.  E.  G. 

Ultramicroscopic  Observation  of  a  Temperature  Coagula- 
tion. The  Svedberg  and  Katsuji  Inouye  {Zeitsch.  Chem,  Ind. 
Kolloide,  1911,  9,  153 — 154). — The  influence  of  temperature  on  the 
coagulation  of  colloidal  solutions  of  platinum  in  ethyl  ether  has  been 
investigated  by  means  of  the  ultra-microscope.  When  the  number  of 
particles  observable  in  the  ultra-microscope  is  plotted  as  a  function  of 
the  temperature,  two  straight  lines  are  obtained  indicating  a  sudden 
change  at  28 — 29°.  This  critical  temperature  agrees  with  that 
found  previously  as  the  result  of  microscopic  observations. 

H.  M.  D. 

The  Coagulation  and  Gelatinisation  of  Silicic  Acid.  Nicola 
Pappada  {Zeitsch.  Chem.  Ind.  Kolloide,  1911,  9,  164— 175).— The 
influence  of  electrolytes  and  of  sucrose,  separately  and  conjointly,  on 
the  gelatinisation  of  colloidal  solutions  of  silicic  acid  has  been 
investigated,  and  in  reference  to  these  experiments  the  author 
discusses  the  mechanism  of  the  gelatinisation  process.  The  colloidal 
particles  are  supposed  to  consist  of  membranes  having  a  capillary 
structure.  In  consequeoce  of  the  negative  charge  on  the  particles, 
water  cannot  enter  into  the  capillary  network  until  means  are 
provided  for  the  removal  of  the  charge.  Neutralisation  of  the 
charge  is  effected  in  presence  of  electrolytes  by  the  positive  ions,  and 
gelatinisation  can  then  take  place  as  a  result  of  the  intrusion  of 
water.  If  non-electrolytes  only  are  added  to  the  colloidal  solution, 
I  the  osmotic  forces  are  unable  to  bring  about  gelatinisation,  because  of 
the  impermeability  of  the  membranes  so  long  as  the  particles  are 
electrically  charged. 

Experiments  have  also  been  made  on  the  coagulation  of  silicic  acid 
Iby  colloidal  ferric  hydroxide.  Quantitative  measurements  show  that 
jthe  oppositely  charged  colloids  are  precipitated  in  approximately 
Iconstant  proportions,  excess  of  either  remaining  unchanged  in  the 
Bolloidal  condition.  The  quantitative  proportions  appear  to  be  related 
|to  the  valencies  of  silicon  and  iron.  H.  M.  D. 

Application  of  the  New  Theory  of  AUotropy  to  the  System 
Julphur.  Andreas  Smits  {Proc.  K.  Akad.  Wetensch.  Amsterdam, 
111,   14,  263 — 270). — As  in  the  case  of  acefaldebyde,  it  is  shown 

it  the  relationships  exhibited  by  the  equilibria  between  the  different 
IS  of  sulphur  can  be  accounted  for  if  it  is  assumed  that  sulphur 

sresents  a  pseudo-ternary  system.  H.  M.  D. 

Phenomena   of  Condensation    for    Mixtures    of    Carbonic 

Leid  and    Nitrobenzene  in  Connexion  with   Double   Retro- 

rade  Condensation.     Philipp  Kohnstamm  and  J.  Chr.  Reeders 

\Proc.  K.    Akad.    Wetensch.   Amsterdam,    1911,   14,   270— 278).— The 

ifiuence  of  nitrobenzene  on  the  condensation  of  carbon  dioxide  has 

en   examined,  and    data   are   recorded   which   show   the  pressures 

iracteristic  of  the  three-phase  systems  at  different  temperatures  in 

le  neighbourhood  of  the  liquid-liquid  plait  points.  H.  M.  D. 
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Thermal  Analysis  of  Quaternary  Systems.  II.  NIcola 
Paeravano  and  G.  Sirovich  (Atti  E.  Accad,  Lincei,  1911,  [v],  20, 
ii,  331 — 337.  Compare  this  vol.,  ii,  973). — A  mathematical  solution  of 
the  problem  of  constructing  the  diagram  of  a  quaternary  system  by 
the  study  of  plane  sections  taken  through  a  vertex  of  the  tetrahedron 
and  parallel  to  an  edge.  R.  V.  S. 

Calculation  of  Equilibrium  Constants  from  Cryoscopic 
Measurements.  J.  B.  Goebel  {Zeitsch.  physikal.  Chem.^  1911,78, 
244 — 254). — The  method   described   in  the  previous   paper    (Abstr., 

1910,  ii,  268)  is  extended  to  solutions  of  binary  and  ternary  electro- 
lytes in  which  polymerisation  occurs.  For  the  deduction  of  the 
numerous  equations,  the  original  paper  must  be  consulted.  As 
examples  of  binary  electrolytes,  organic  acids  are  chosen,  and  in  the 
case  of  acetic  acid  the  concentration  of  double  and  triple  molecules  in 
aqueous  solution  is  calculated.  As  an  example  of  a  ternary  electrolyte, 
sodium  sulphate  is  chosen.  The  value  of  k  =  Ci^/G2,  where  Cj  repre- 
sents simple  NagSO^  molecules  and  Cg  double  molecules,  is  0*22.  It 
is  shown  in  the  last  case  that  the  molecular  conductivities  can  also  be 
calculated  from  the  formulae.  G.  S. 

Basicity  of  the  Organic  Acids  Containing  Alcoholic 
Hydroxyl  Groups.  G,  Calcagni  and  Luigi  Bernardini  {Atti  R. 
Accad.  Lincei,  1911,  [v],  20,  ii,  261—267,  309— 312).— The  authors 
have  investigated  the  influence  of  alcoholic  hydroxyl  groups  on  the 
basicity  of  organic  acids,  the  experimental  method  adopted  being  the 
measurement  of  the  conductivity  of  solutions  of  the  acids  (at  five 
different  dilutions)  during  gradual  neutralisation  with  a  weak  base 
(ammonia).  The  acids  examined  were  glycollic,  lactic,  a-hydroxy- 
butyric,  hydroxyisobutyric,  malic,  tartaric,  and  citric  acids,  and  the 
results  are  given  in  the  form  of  tables  and  in  curves,  in  which  the 
ordinates  are  the  specific  conductivities  and  the  abscissae  the  propor 
tions  of  ammonia  present.  The  curves  of  neutralisation  first  pass 
through  a  minimum,  then  rise  until  neutralisation  is  complete,  and 
afterwards  run  parallel  to  the  axis  of  abscissae.  In  the  polybasic  acidsj 
the  pauses  corresponding  with  the  neutralisation  of  the  individual 
car  boxy  1  groups  are  not  prominent.  On  the  whole,  the  influence  of 
the  hydroxyl  groups  does  not  show  itself  at  all  in  the  curves,  but  thif! 
may  be  due  to  the  considerable  dilutions  employed.  All  the  acids' 
dealt  with  can  be  titrated  very  well  with  phenolphthalein  and  potassiun' 
hydroxide.  R.  V.  S.   '  ^ 

The    Alkalinity    of    Aqueous    Solutions    of    Carbonatee 
Friedrich   Auerbach   and   Hans   Pick  {Arbeit.  K.  GesundheitsamU^ 

1911,  38,  243 — 274). — The  alkalinity  of  aqueous  solutions  of  sodiur 
carbonate,  sodium  hydrogen  carbonate,  and  mixtures  of  these  salts  i 
different  proportions  has  been  determined  at  18°  by  a  colorimetri 
method  in  which  the  colour  effects  produced  by  addition  of  varioi 
indicators  are  compared  with  the  colours  exhibited  by  standar 
solutions  of  known  hydrogen  ion  concentration. 

From   the  data  thus  obtained,  the  second  ionisation  constant  < 
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carbonic  acid,  h  =  [^'][^^s"y[^^^i]'  is  found  to  be  6-0  xlO"'!. 
This  is  in  agreement  with  McCoy's  value  (Abstr.,  1903,  ii,  413),  and 
also  with  that  yielded  by  the  data  of  Shields  (Abstr.,  1893,  ii,  418) 
and  Koelichen  (Abstr,,  1900,  ii,  395).  The  divergOQt  constants  given 
by  the  two  latter  authors  are  due  to  errors  of  calculation. 

From  the  above  constant,  the  degree  of  hydrolysis  of  sodium 
carbonate  solutions  of  different  concentration  has  been  calculated. 
The  hydrolysis  of  sodium  hydrogen  carbonate  solutions  is  bearly 
independent  of  the  concentration,  and  corresponds  with  [OH']  =  0"0015 
at  18°  and  0"0025  at  25°,  the  concentration  being  expressed  in  milli- 
mols.  per  litre.  In  contrast  with  the  large  temperature-coefficient 
indicated  by  these  numbers,  the  degree  of  hydrolysis  of  sodium 
carbonate  varies  very  little  between  18°  and  25°.  H.  M.  D. 

Velocities  of  Reaction  of  Acetone  and  Lutidone  with 
Phenylhydrazine  and  Hydroxylamine  Under  Various  Condi- 
tions. IwAN  ScHOTTLE  (/.  Buss.  Phys.  Chem.  Soc,  1911,  43, 
1190 — 1194). — The  author's  experiments  were  made  in  aqueous  solu- 
tions at  16 — 18°,  the  concentrations  of  the  ketone  and  phenylhydrazine 
(or  hydroxylamine)  being  decinormal. 

The  progressive  addition  of  small  quantities  of  hydrochloric  acid 
produces  a  continuous  diminution  in  the  velocity  of  interaction  of 
acetone  and  phenylhydrazine. 

Acetic  acid  first  produces  a  very  considerable  fall  in  the  velocity  of 
this  reaction,  but  as  the  proportion  of  the  acid  is  increased,  the  velocity 
also  increases  until  it  attains  approximately  the  original  value  in  100% 
acetic  acid. 

It  has  been  found  by  Thiele  and  Schneider  (Abstr.,  1909,  i,  929) 
that  unsaturated  cyclic  ketones,  similar  in  structure  to  lutidone, 
do  not  form  phenyl hydrazones,  but  combine  with  the  phenylhydrazine. 
The  author,  however,  confirms  the  statement  of  Petrenko- 
Kritschenko  and  Mosseschwili  (Abstr.,  1902,  i,  190)  that  lutidone 
gives  a  phenylhydrazone. 

The  formation  of  lutidonephenylhydrazone  is  accelerated  by  hydro- 
chloric acid,  but  in  presence  of  acetic  acid  (10%  or  40%)  the  velocity  of 
the  reaction  is  zero. 

The  interaction  of  acetone  and  hydroxylamine  is  retarded  by 
sulphuric  acid,  but  hastened  by  potassium  hydroxide.  The  latter 
completely  suppresses  the  reaction  of  ketones  with  phenylhydrazine. 
The  velocity  of  reaction  of  lutidone  with  hydroxylamine  is  zero  under 
all  conditions  (compare  Petrenko-Kritschenko,  and  Stamoglu,  Abstr., 
1903,  i,  197).  T.  H.  P. 

Case  of  Autocatalysis  and  Simultaneous  Negative 
Catalysis.  Antonio  Quartaroli  {Gazzetta,  1911,  41,  ii,  64 — 69. 
Compare  this  vol.,  ii,  1086). — The  reaction  between  nitrates  and 
inhydrous  formic  acid  is  a  process  of  autocatalysis  in  which  nitrogen 
brioxide  is  the  positive  catalyst.  Until  a  trace  of  this  substance  has 
been  formed,  the  velocity  of  the  reaction  is  very  small,  bub  the  nitrogen 
irioxide  cannot  accumulate  in  quantity,  because  it  also  reacts  with 
ormic  acid.     In  agreement  with  this  view  it  is  found  that  oxidising 
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agents,  transforming  the  nitrogen  trioxide  into  nitric  acid,  act  as 
negative  catalysts.  Traces  of  potassium  chlorate,  hydrogen  peroxide, 
potassium  permanganate,  or  carbamide  hinder  the  reaction  or  prevent  it 
entirely,  so  that  there  results  the  paradox  that  oxidising  agents 
may  prevent  oxidation  (compare  Ihle,  Abstr.,  1896,  ii,  460). 

R.  V.  S. 

Catalytic  Esterification  of  Dibasic  Acids  in  the  "Wet 
Way.  Jean  B.  Senderens  and  J.  Abouleng  {Compt.  rend.,  1911, 
153,  881—884.  Compare  this  vol.,  ii,  600,  637).— By  boiling  a 
mixture  of  malonic  acid  (1  mol.)  and  alcohol  (2  mols.)  with  1 — 2%  of 
its  volume  of  sulphuric  acid  for  an  hour,  the  amount  of  ester  formed 
is  67'5%,  or  82*4%  if  twice  the  amount  of  alcohol  is  used.  The  yield  is 
not  increased  by  using  10%  of  sulphuric  acid,  but  5%  of  anhydrous 
aluminium  sulphate  or  potassium  hydrogen  sulphate  may  be  sub- 
stituted for  the  acid  without  impairing  the  result.  In  practice  the 
yield  is  less,  owing  to  the  solubility  of  the  ester  in  the  washing  waters, 
but  this  loss  is  not  so  serious  with  the  higher  alcohols  ;  thus,  isobutyl 
alcohol  (4  mols.)  gave  an  actual  yield  of  75*4%,  and  isoamyl  alcohol 
(4  mols.)  85*6%,  of  ester.  With  succinic  or  oxalic  acid  and  isoamyl 
alcohol  under  the  same  conditions,  the  yields  were  practically  theoretical. 
In  the  case  of  phthalic  acid,  it  is  necessary  to  employ  15%  of  sulphuric 
acid  to  obtain  good  results.  W.  0.  W. 

Atomic  Weights  of  the  Dominant  Elements.  Gustavb 
D.  HiNRiCHS  {Compt.  rend.,  1911,  153,  817 — 818.  Compare  Abstr., 
1893,  ii,  317  ;  1907,  ii,  945). — The  author  has  previously  elaborated  a 
method  for  the  simultaneous  calculation  of  the  atomic  weights  of  each 
of  the  elements  engaged  in  a  particular  reaction,  and  has  published  a 
resume  of  over  1000  results  derived  from  340  reactions  used  in 
accurate  atomic-weight  determinations  (Abstr.,  1909,  ii,  653).  These 
are  now  classified  according  to  their  limits  of  precision.  The  first 
class  consists  of  those  determinations  of  the  highest  accuracy  in  which 
the  maximum  difl'erence  between  the  experimental  and  absolute  values 
does  not  exceed  0*012  ;  this  comprises  454  values  distributed  amongst 
ten  elements  (0,  CI,  Ag,  C,  Na,  S,  Br,  H,  Na,  K).  These  are  called 
the  dominant  elements,  and  in  the  author's  opinion  their  true  atomic 
weights  are  identical  with  their  absolute  atomic  weights,  the  latter 
being  whole  numbers.  W.  0.  W. 

The  Cyclic  Molecule.  A  New  Hypothesis  on  Benzene.! 
Allotropy  and  Polymerism.  AnIbal  Chacon  {Pamphlet,  pp.  43). 
— A  theoretical  paper  in  which  a  new  hypothesis  is  put  forward  as  to 
the  constitution  of  benzene.  The  author  gives  the  formula  (I)  fori 
benzene,  the  molecule  of  which  he  considers  as  consisting  of  threej 
"sub-nuclei  "  (a,  b,  c),  corresponding  with  three  molecules  of  acetylene,! 
which  mutually  saturate  one  another. 

In  his  formula  the  author  considers  that  the  oriAo-position  is  1  :  6,| 
the  /nefa-position  1  :  3  or  1:5,  and  the  ;^ara-position  1:2.  By  his| 
hypothesis  he  explains  the  fact  of  two  isomeric  benzene  hexachlorides," 
assigning  to  them  formulae  II  and  III  for  a  and  /8  respectively.  ' 

He   then   proceeds   to   give   structural   formulae   for   naphthalene,; 
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anthracence,  and  phenanthrene,  and  for  heterocyclic  compounds,  such 
as  pyridine,  the  pyrone  derivatives,  etc. 

Finally,  he  deals  with  allotropy  and    polymerism,  explaining  the 
polymerism  of  cyanic  acid  into  cyanuric  acid,  and  of  cyanogen  into 

HC      a      CH  CIHC  CHCl 

/'\    /"\  / \ 

\       /         \       ^  \  / 
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CHCl 
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para-cyanogen  by  the  formation  of  cyclic  molecules.     He  explains  the 
allotropy  of    oxygen,   sulphur,    phosphorus,  etc.,  on  the  same  lines, 
giving,  for  example,  for  red  phosphorus  formula  IV. 
Finally,  he  enunciates  the  following  conclusions  : 

(1)  A  i-imple  substance  can  exist  in  two  or  more  states,  differing 
from  one  another  by  the  number  of  atoms  which  the  molecule 
contains  in  each  of  the  states. 

(2)  Certain  compounds  are  capable  of  giving  rise  to  other  compounds, 
the  molecules  of  which  are  formed  by  two  or  more  primitive 
molecules  mutually  saturating  one  another,  this  saturation  being 
produced  by   pre-existing  unsaturated  valencies,  or,  if  saturated,  by 

I  alteration  in  the  direction  of  the  valencies. 

(3)  The   atoms   or   molecules   of    elements   and    the    molecules   of 
[compounds  mutually  saturate  one  another  in  the  cyclic  form,  when 

they  are  assembled  to  the  number  of  three,  to  constitute  an  allotropic 
or  polymeric  molecule.  W.  G. 

A  New  Funnel.     II.     Philip  Blackman  (Chem.  News,  1911, 104, 

1211). — The  funnel  previously  described  (this  vol.,  ii,  796)  is  further 

linQproved  by  rounding  off  the  bends  (for  example,  where  the  neck  of 

"le  funnel  connects   with  the   upper  part)    instead  of  having  them 

Bharp.  T.  S.  P. 

A  Funnel  Support.  II.  Philip  Blackman  (Chem.  News,  1911, 
104,  211). — The  funnel  support  previously  described  (this  vol., 
|ii,  796)  is  better  made  of  aluminium  and  not  of  glass.  T.  S.  P. 

Simple  Apparatus  fbr  Filtering  under  Increased  Pressure. 
LFiiED     LoHMANN     {Zeitsch.     BioL,     1911,    57,     183— 184).— The 
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apparatus  consists  of  a  strong  cast  iron  vessel  provided  with  a 
removable  lid,  which  can  be  firmly  fixed  and  through  which  a  tube 
passes  connected  to  a  cylinder  of  compressed  gas.  In  the  lower  part 
of  the  vessel  is  placed  a  filter  plate,  and  the  vessel  narrows  to  a  tube, 
from  which  the  filtrate  can  be  drawn  off.  The  pressure  in  the  upper 
part  of  the  vessel  can  be  increased  until  the  desired  rate  of  filtration 
is  obtained.  E.  F.  A. 

Apparatus  for  Extraction  at  High  Temperatures.  B. 
ScHUEAVLEFF  (/.  Euss.  Phys.  Chem.  Soc,  1911,  43,  1189— 1190).— On 
an  annular  expansion  on  the  outside  and  near  the  top  of  a  Soxhlet 
extractor  rests  a  narrow  glass  bell,  mouth  downwards.  Steam  is 
supplied  to  a  perforated  annular  tube  placed  beneath  the  mouth  of  the 
bell,  into  which  the  steam  rises  and  thus  heats  the  extracting  liquid. 
If  the  latter  requires  a  higher  temperature  than  is  thus  attained,  the 
steam  may  be  superheated,  whilst  if  a  lower  temperature  is  desired,  a 
portion  of  the  steam  is  diverted  by  means  of  a  three-way  cock  in  the 
steam -delivery  tube.  In  order  that  the  condensed  steam  may  not  find 
its  way  into  the  flask  containing  the  extracting  liquid,  round  the  lower 
tube  of  the  extractor  is  fitted  a  slightly  conical,  rubber  disk  which 
carries  the  water  off  to  one  side.  T.  H.  P. 


Inorganic    Chemistry. 

Formation  of  Hydrogen  Peroxide  in  the  Electrical  Dis- 
charge. Adolphe  Bessok  {Compt.  rend.,  1911,  153,  877 — 879). — 
Kernbaum's  results  (Abstr.,  1910,  ii,  818)  are  considered  inconclusive, 
and  might  be  attributed  to  formation  of  ozone  or  oxides  of  nitrogen. 
A  more  rigorous  examination  of  the  production  of  atmospheric 
hydrogen  peroxide  has  been  undertaken,  employing  conditions  of 
temperature  and  pressure  analogous  to  those  obtaining  in  the  higher 
regions  of  the  atmosphere,  and  using  a  very  dilute  solution  of  potassium 
chromate,  which  is  a  specific  reagent  for  hydrogen  peroxide.  Negative 
results  were  obtained  on  passing  the  silent  electrical  discharge  through  j 
water  vapour  alone,  below  0°  and  at  30 — 760  mm.  In  presence  | 
of  oxygen,  however,  the  production  of  hydrogen  peroxide  is  very  i 
marked,  but  only  at  385 — 770  mm.  In  presence  of  air,  the  results  are 
less  decisive,  owing  to  formation  of  oxides  of  nitrogen  which  destroy  the 
hydrogen  peroxide.  Nevertheless,  the  formation  of  this  substance  has 
been  detected  when  the  air  was  in  large  excess  and  in  rapid  circulation. 

W.  0.  W.     j 

Synthesis  of  Concentrated  Hydrogen  Peroxide  by  means  of 
the  Silent  Electrical  Discharge.  Fkakz  Fischbe  and  Max  Wolf 
{Ber.,  1911,  44,  2956-2965).— The  authors  describe  a  special 
apparatus  by  means  of  which  oxy-hydrogen  gas  can  be  submitted  to  a 
silent  electrical  discharge,  the  gas  pressure  being  maintained  at  3  cm. 
of  mercury.  The  discharge  passes  through  a  U-tube,  which  is  coole<l 
by  liquid  air.  Under  these  conditions  a  yield  of  2'25 — 2  56%  of  the 
total  possible  hydrogen  peroxide  was  obtained,  the  yield  being 
calculated  on  the  quantity  of  oxy-hydrogen  gas  passed  through  the 
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U-tube.  No  hydrogen  peroxide  was  formed  when  the  U-tube  was  only 
cooled  to  -  20°. 

The  pressure  of  3  cm,  was  chosen,  because  the  gaseous  mixture  is 
not  then  explosive.  The  next  experiments  were  made  at  the  ordinary 
pressure,  in  one  case  the  gaseous  mixture  consisting  of  3% 
hydrogen  and  97%  oxygen ;  in  the  other  case,  of  3%  oxygen 
and  97%  hydrogen.  In  the  former  case,  ozone  was  alone  produced, 
and  in  the  latter  case  the  percentage  yield  of  hydrogen  peroxide  varied 
with  the  temperature.  At  22°  it  was  6-4%;  at  -20°,  33-6— 34-1%; 
at  -80°,  54%,  and  at  the  temperature  of  liquid  air,  59 — 87'5%.  In 
one  case,  the  hydrogen  peroxide  solution  produced  was  86-9%  by 
weight.  In  these  experiments  500  c.c.  of  the  mixture  took  1"5 — 3 
hours  to  pass  through  the  discharging  apparatus. 

When  a  mixture  of  1  vol.  of  oxy-hydrogen  gas  and  4  vols,  of  carbon 
dioxide  was  submitted  to  the  discharge  in  a  tube  cooled  by  a  mixture 
of  ether  and  solid  carbon  dioxide,  the  yield  of  hydrogen  peroxide 
was  4%. 

The  authors  find  that  the  limits  of  explosibility  of  mixtures  of 
oxygen  and  hydrogen  at  the  ordinary  pressure  are  :  5*45%  hydrogen  and 
94*55%  oxygen ;  5-3%  oxygen  and  94*7%  hydrogen,  the  percentages 
being  expressed  in  volumes.  T.  S.  P. 

Products  Containing  Absorbed  Iodine.  Lamberto  Corridi 
{Arch.  Farm,  sperm,  Sci.,  1911,  12,  Reprint  13  pp.) — When  animal 
charcoal  is  placed  for  twenty-four  hours  in  solutions  of  iodine,  this 
element  is  absorbed,  and  a  certain  amount  is  retained  by  the  charcoal 
even  after  many  hours  at  120°.  The  charcoals  prepared  in  this  way 
contain  (according  to  the  solvent  used)  4*87 — 7*50%  of  iodine,  no  trace 
of  which  is  evolved  on  keeping.  The  iodine  is  slowly  removed,  how- 
ever, by  organic  solvents  for  iodine,  by  water,  dilute  acid,  and 
especially  by  dilute  alkali  and  by  animal  tissues.  Hence  the  iodine 
charcoal  should  be  of  service  in  medicine.  R.  V,  S. 

Formation  of  Ozone  by  Electrolysis  with  Alternating 
Current.  Ebenezer  H.  Archibald  and  H.  von  Wartenberg 
{Zeitsch.  Elehtrochem.,  1911,  17,  812 — 816). — Dilute  sulphuric  acid  is 
electrolysed  in  a  cooled  U-tube  with  platinum  electrodes.  The  anode 
consists  of  a  short  platinum  tube  of  1  mm.  diameter  fused  into  glass 
tubes  and  cooled  by  the  flow  of  water  through  it.  An  alternating 
current,  the  strength  of  which  can  be  varied  independently,  is  passed 
between  the  electrodes  in  addition  to  the  direct  current  used  for 
electrolysis.  The  effect  of  the  superposition  of  the  alternating  current 
is  to  depolarise  the  electrodes.  The  anode  potential  falls  rapidly  as 
the  ratio  between  the  strengths  of  the  alternating  and  direct  currents 
increases  up  to  about  3,  and  more  slowly  thereafter.  With  the  anodic 
current  density  1"5  ampere  per  sq.  cm,,  for  example,  the  anode 
potential  was  reduced  by  3  volts  when  the  ratio  of  alternating  to 
direct  current  increased  from  0  to  4,  The  increase  in  the  strength  of 
the  alternating  current  is  accompanied  by  an  extraordinary  increase 
I  in  the  quantity  of  ozone  formed  at  the  anode,  A  very  small  fraction 
I  of  the  ozone  is  produced  by  the  alternating  current  alone.  The 
higher  the  current  density  the  smaller  is  the  effect  of  the  superposed 
alternating  current.     The  strength  of  acid  which  gives  the  largest 
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quantities  of  ozone  appears  to  diminish  as  the  current  density 
increases.  The  most  favourable  conditions  observed  were  :  area  of 
anode  0'333  sq.  cm. ;  direct  current  0*25  ampere,  alternating  current 
1'5  ampere,  sulphuric  acid  of  density  1*478.  The  ratio  03:03 
produced  by  direct  current  was  0  37,  but  owing  to  the  large  quantity 
of  electrolytic  gas  produced  by  the  alternating  current  the  escaping 
gases  only  contained  6"23%  of  ozone.  T.  E. 

Reversible  Light  Reaction  of  Sulphur.  Albert  Wigand 
{Zeitsch.  physikal.  Ghem.,  1911,  78,  208). — In  a  previous  paper  (this 
vol.,  ii,  878)  the  heat  of  formation  of  S/x  has  been  put  equal  to  the 
alteration  of  the  free  energy  by  light.  This  is  not  strictly  justifiable, 
but  at  present  the  data  for  accurate  calculation  of  the  free  energy  are 
not  available.  G.  S. 

A  Simple  Hydrogen  Sulphide  Apparatus.  E.  Ratthnbury 
Hodges  {Chem.  News,  1911,  104,  189). — The  apparatus  consists  of 
two  stout  conical  flasks  fitted  with  rubber  stoppers,  and  connected  by 
a  T-piece,  one  flask  being  inverted  over  the  other ;  the  projecting  arm 
of  the  T  is  bent  downwards.  The  top  flask  contains  the  iron 
sulphide  resting  on  a  wooden  grid,  previously  soaked  in  paraffin  wax, 
and  the  lower  flask  the  acid.  It  is  only  necessary  cautiously  to  invert 
the  apparatus  in  order  to  get  a  flow  of  gas.  "W.  G. 

Industrial  Preparation  of  Pure  Nitrogen.  Georges  Claude 
{Compt.  rend.,  1911,  153,  764—766,  Compare  Abstr.,  1906,  ii,  16). 
— The  apparatus  for  the  separation  of  air  into  oxygen  and  nitrogen 
by  a  process  of  partial  liquefaction  and  fractionation  has  been 
improved  by  arranging  that  the  gaseous  phase  rich  in  nitrogen  is 
liquefied  in  the  colder  liquid  circulating  at  the  base  of  the  rectification 
column,  instead  of  in  the  bath  of  oxygen.  The  liquid  phase  through 
which  the  gas  passes  then  contains  only  0*4%  of  oxygen,  whilst  the 
nitrogen  escaping  from  the  top  of  the  column  contains  not  more  than 
0"2%  of  oxygen,  a  degree  of  purity  sufficient  to  meet  the  requirements 
of  the  cyanamide  industry.  W.  O.  W. 

Behaviour  of  the  Hydronitrogens  [Nitrogen  Hydrides] 
and  their  Derivatives  in  Liquid  Ammonia.  I.  Ammonolysis 
of  Hydrazine  Sulphate.  Arthur  W.  Browne  and  T.  W.  B. 
Welsh  (/.  Amer.  Ghem.  Soc,  1911,  33,  1728— 1734).— Franklin 
(Abstr.,  1905,  ii,  581)  has  drawn  attention  to  certain  reactions  in 
which  liquid  ammonia  acts  in  a  manner  analogous  to  that  of  water  in 
hydrolysis,  and  for  which  he  has  therefore  proposed  the  term 
•'  ammonolysis."  Experiments  have  now  been  undertaken  to  investi- 
gate the  behaviour  of  the  nitrogen  hydrides  and  their  derivatives  in 
liquid  ammonia. 

Hydrazine  sulphate  is  decomposed  by  liquid  ammonia  at  -  33°  in 
accordance  with  the  equation:  N2H4,H2S04  +  2NH3  =  (NH4)2S04  + 
N2H4.  The  resulting  solution  of  hydrazine  in  liquid  ammonia  may 
be  decanted  or  filtered  from  the  solid  substance,  which  consists  of 
ammonium  sulphate  or  a  compound  of  this  salt  with  ammonia, 
and  a  method  is  thus  suggested  for  the  preparation  of  hydrazine  from 
its  sulphate.  | 
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It  is  shown  that  the  same  reaction  takes  place  to  a  limited  extent 
when  hydrazine  sulphate  is  submitted  to  the  action  of  ammonia  gas  at 
the  ordinary  temperature.  E.  G. 

Behaviour  of  the  Hydronitrogens  [Nitrogen  Hydrides]  and 
their  Derivatives  in  Liquid  Ammonia,  II.  Ammonolyeis  of 
Certain  Hydrazine  Salts.  Arthub  W.  Browne  and  A.  E. 
HouLEHAN  (/.  Amer.  G/iem.  Soc,  1911,  33,  1734 — 1742.  Compare 
preceding  abstract). — The  behaviour  of  hydrazine  monosulphate, 
2N2H4,H2SO^,  and  of  hydrazine  oxalate,  diselenate,  and  mono-  and 
di-phosphate  in  liquid  ammonia  has  been  investigated. 

It  has  been  found  that  the  monosulphate,  dioxalate,  and  diselenate 
are  decomposed  with  formation  of  hydrazine  and  the  corresponding 
ammonium  salts,  whilst  the  mono-  and  di-phosphate  are  not  affected. 
When  hydrazine  monosulphate  is  treated  with  ammonia  gas  at  the 
ordinary  temperature,  ammonolysis  occurs  to  some  extent,  and  a 
liquid,  consisting  essentially  of  a  solution  of  hydrazine  monosulphate 
in  free  hydrazine,  can  be  separated  from  the  mixture  by  centrifugal 
action.  E.  G. 

Behaviour  of  the  Hydronitrogens  [Nitrogen  Hydrides]  and 
their  Derivatives  in  Liquid  Ammonia.  III.  Action  of 
Ammonium  Trinitride  on  Certain  Metals.  Arthur  W.  Browne 
and  A.  E.  Houlehan  (/.  Amer.  C/iem.  Soc,  1911,  33,  1742—1752).— 
Ammonium  trinitride  can  be  prepared  by  passing  dry  ammonia  into 
an  ethereal  solution  of  azoimide.  When  a  solution  of  this  salt  in 
liquid  ammonia  is  treated  with  lithium,  sodium,  potassium,  calcium, 
or  magnesium,  vigorous  action  ensues  with  the  formation  of  the 
respective  trinitrides,  and  the  liberation  of  ammonia  and  hydrogen  in 
accordance  with  the  equation:  M  +  NH4N3  =  MN3  +  NH3  +  H.  In 
the  case  of  zinc,  aluminium,  and  tin,  no  perceptible  action  takes 
place,  whilst  with  platinum  a  very  slow  leaction  occurs. 

A  modified  form  of  the  Schiff  nitrometer  has  been  devised  for  use 

I  in   this   work,    in    which  weighed   quantities  of   two  solids    may    be 

[brought  together  in  liquid  ammonia  in  absence  of  air  and  moisture, 

Iftnd  the  gases  evolved  may  be  collected,  measured,  and  preserved  for 

Subsequent  analysis;  this   also   permits   of   the   residual  solid  being 

weighed  and  preserved,  or  prepared  for  analysis.  E.  G. 

New  Method  for  the  Preparation  of  Nitrous  Oxide  and  its 
Application  to  the  Analysis  of  Nitrates.  Aktonio  Quartaroli 
{Gazzetta,  1911,  41,  ii,  53 — 59.  Compare  this  vol.,  ii,  1079). — Nitrates 
react  wiih  pure,  crystallisable  formic  acid  quantitatively,  according  to 
the  equation  :  2KNO3  +  ^H'CO^ti.  =  N^O  +  4:00^  +  SHgO  +  2H-C02K. 
[The  reaction  affords  a  convenient  mode  of  preparation  for  nitrous 
xide,  the  gas  evolved  being  collected  over  20%  potassium  hydroxide 
r  solution  at  40°.  The  gas  is  free  from  other  oxides  of  nitrogen 
provided  that  the  reaction  is  commenced  by  warming  the  mixture  with 
i  naked  flame  until  the  first  bubbles  appear.  Gas  is  then  rapidly 
3volved  for  some  minutes  without  further  heating.  If  the  initial 
warming  is  gentle  (for  instance,  in  a  water-bath  at  25°),  an  inten.se 
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blue  coloration  appears,  and  red  fumes  are  seen  which  are  not  produced 
when  the  warming  is  carried  out  quickly. 

The  method  also  permits  of  rapid  and  accurate  estimations  of 
nitrates,  the  procedure  being  as  follows.  In  a  test-tube  provided 
with  a  gas  delivery  tube  are  placed  5  c.c.  of  formic  acid  and  the 
weighed  sample  (about  0*2  gram)  of  nitrate.  The  reaction  is  com- 
menced by  sudden  heating,  as  above  described,  and  the  gas  is  collected 
in  a  graduated  vessel  over  mercury,  a  correction  being  applied  for  the 
air  originally  contained  in  the  apparatus.  From  the  volume  of  carbon 
dioxide  and  nitrogen,  the  percentage  of  nitrate  can  be  estimated ;  the 
carbon  dioxide  is  then  absorbed  by  means  of  potassium  hydroxide,  and 
from  the  volume  of  nitrogen  remaining,  a  second  calculation  is  made 
as  a  check.  The  method  has  been  tried  for  the  nitrates  of  sodium, 
potassium,  ammonium,  calcium  and  lead,  and  experiments  with 
chemically  pure  nitrates  indicate  an  average  error  of  about  0'3  in  the 
nitrogen  percentage  found.  It  is  recommended  for  the  analysis  of 
commercial  sodium  nitrate,  the  impurities  in  which  do  not  affect  the 
accuracy  of  the  estimation.  R.  V.  S. 

Crystalline  Form  of  Nitrogen  Sulphide.  G.  F.  Herbert 
Smith  {Min.  Mag.,  1911,  16,  97 — 99). — Crystals  of  nitrogen  sulphide, 
N4S4,  prepared  by  F.  P.  Burt  and  F.  L.  Usher  (Abstr.,  1911,  ii,  389) 
gave  constants  [a  :  b  :  c  =  0-8879  : 1  :  0-8480 ;  )8  =  89°37']  in  close  agree- 
ment with  those  obtained  by  E.  Artini  (Abstr.,  1906,  ii,  533).  The 
crystals  are,  however,  of  a  different  habit,  having  the  appearance  of 
cubes  with  truncated  edges  and  corners.  The  refractive  indices  (about 
2'046  and  1*908)  are  near  to  those  of  rhombic  sulphur.  L.  J.  S. 

Oxidation  of  Arsenious  and  Antimonious  Oxides.  J.  Bishop 
Tingle  (/.  Amer.  Chem.  Soc,  1911,  33, 1762— 1763).— When  arsenious 
oxide  (0*5  gram)  is  boiled  for  twenty-six  hours  with  95%  alcohol 
(3  c.c.)  and  water  (5  c.c),  it  is  completely  converted  into  arsenic  acid. 
Antimonious  oxide  behaves  in  a  similar  manner.  E.  G. 

Quantity  of  Carbon  Dioxide  in  the  Atmosphere  at  Monte 
Video.  Johannes  Schroder  (Chem.  Zeit.,  1911,  35,  1211). — Ten 
thousand  parts  by  volume  of  the  air  were  found  to  contain  from  2*70 
to  3"30  volumes  of  carbon  dioxide,  the  average  quantity  being  2*98 
volumes.  The  largest  quantities  of  carbon  dioxide  were  found  during 
June  and  July,  1908,  and  the  smallest  in  February,  1909.  The 
quantity  tended  to  increase  when  the  wind  blew  from  the  interior,  and 
diminished  during  the  sea  breezes.  W.  P.  S. 

History  of  Colloidal  Silicic  Acid.  Paul  Walden  {Zeit8ch.\ 
Chem.  Ind.  Kolloide,  1911,  9,  145—146.  Compare  Abstr.,  1910, 
ii,  500). — A  historical  reference  to  the  earliest  observations  on  the 
solubility  of  silicic  acid,  and  the  behaviour  of  its  solutions  towards 
acids.  Quotations  are  given  from  papers  by  Pott  (1746),  Baum6 
(1773),  and  reference  made  to  the  experiments  of  Meyer  (1775-1785)1; 
and  Bergman  (from  1779  onwards).  H.  M.  D. 
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Diflfusion  of  Neon  through  Hot  Quartz.  Owen  W,  Richardson 
and  R.  C.  Ditto  {I'hil.  Mag.,  1911,  [vi],  22,  704— 706).— A  new 
silica  tube,  which  had  never  contained  any  foreign  substance,  was 
exhausted  and  heated  in  the  air  for  about  an  hour  at  1000°.  The  gas 
contained  in  the  tube  was  then  drawn  off  and  examined.  It  gave  a 
faint  blue  argon  spectrum,  and  showed  the  yellow  helium  line.  After 
three  hours'  heating,  the  helium  spectrum  was  fully  developed,  and  the 
neon  line  \  =  5852  was  well  marked.  After  being  heated  all  night, 
the  helium  and  neon  spectra  were  both  quite  strong,  but  no 
sensible  increase  in  the  intensity  of  the  argon  spectrum  could  be 
detected. 

From  these  experiments  the  author  draws  the  conclusion  that  neon 
diffuses  through  quartz  at  about  1000°,  but  its  coefficient  of  diffusion 
is  smaller  than  that  of  helium.  The  first  argon  spectrum,  which  did 
not  change  in  intensity  with  the  time  of  heating,  is  attributed  to 
traces  of  air  absorbed  by  the  walls  of  the  tube  before  the  heating 
commenced.  H.  M.  D. 

Volatilisation  of  Electrodes  in  a  Tube  of  Neon.  Georges 
Claude  {Compt.  rend.,  1911,  153,  713 — 715.  Compare  this  vol., 
ii,  602). — An  account  of  experiments  to  explain  the  appearance  of 
helium  in  luminescent  tubes  of  neon  apparently  free  from  this  gas. 
The  tube  employed  was  cross-shaped,  and  had  four  copper  electrodes. 
I  The  current  was  passed  between  two  opposite  electrodes  until  a  sufficient 
amount  of  copper  had  volatilised,  and  then  between  the  remaining 
I  pair. 

It  was  found  that  the  first  deposit  gave  1   c.c.  per  gram  of  gas 

[rich   in   helium    on    treatment   with    nitric   acid,    whilst   the   second 

yielded  a  gas  in  which  neon  was  the   predominant  constituent.     It 

I  follows,  therefore,  that  the  results  described  in  a  previous  communica- 

Ition  cannot  be  ascribed  to  a  transformation  of  neon  into  helium,  but 

|were  probably  due  to  a  selective  action  of  copper  for  helium,  whereby 

concentration  of  this  gas  was  effected  to  a  sufficient  extent  to  enable 

lit   to    be    recognised    spectroscopically.       Ramsay   and    Collie    have 

inducted    experiments    leading    to    the    same     conclusion    (private 

)mmunication).  W.  0.  W. 

Bare  Gases  of  Coal  Mine  Natural  G-ases.  Charles  Moureu 
id  Adolphe  Lepape  {Compt.  rend.,  1911,  153,  847 — 849). — Analyses 
f)f  five  natural  gases  from  mines  are  given.  The  amount  of  helium 
ind  neon  varies  between  0-0003  and  0-05%,  and  that  of  argon  (with 
traces  of  krypton  and  xenon)  from  0*003  to  0-04%  by  volume.  The 
plative  proportions  of  the  inert  gases  are  about  the  same  as  in  other 
natural  gaseous  mixtures.  W.  O.  "W. 

Solidification  of  Aqueous  Solutions  of  Metallic  Chlorides. 
LtExANDER  W.  Speransky  and  A.  Pavlinova  {J.  Russ.  Phys.  Clitm. 
\oc.,  1911,  43,  1006— 1022).— The  authors  have  investigated  the 
impositions  of  the  crystals  obtained  on  freezing  solutions  of  sodium, 
otassium,  calcium,  and  magnesium  chlorides  of  varying  concentration 
id  containing  different  proportions  of  sodium  hydroxide  or  hydro- 
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chloric  acid  (compare  Roozeboom,  "  Die  heterogenen  Gleichgewichte," 
2,  222;  Ballo,  Abstr.,  1910,  i,  355). 

With  NaCl-HCl  solutions,  it  is  found  that,  in  the  more  concentrated 
solutions,  the  ratio  between  the  amounts  of  chlorine  in  the  form 
of  sodium  chloride  and  hydrogen  chloride  respectively  is  constant 
both  for  the  solid  separating  and  for  the  mother  liquor.  With  dilute 
solutions,  however,  the  value  of  this  ratio  is  much  greater  for  the  ice 
than  for  the  mother  liquor.  Similar  relations  are  observed  with 
NaCl-NaOH,  KCl-HCl,  and  CsiGl^-lIGl  solutions. 

With  MgClg-HCl  solutions,  even  when  concentrated,  the  presence 
of  magnesium  chloride  in  the  ice  is  observed, 

It  was  found,  however,  that  the  concentration  has  no  immediate 
influence,  the  principal  part  being  played  by  the  consistency  of  the 
separated  ice,  which  is  in  hard  masses  from  concentrated  solutions 
and  in  a  friable  condition  from  dilute  solutions  when  slowly  cooled. 
That  this  is  the  case  was  shown  by  cooling  two  solutions  of  similar 
composition  in  such  manners  that  they  gave  the  two  kinds  of  ice. 

These  phenomena  are  regarded  as  being  due  to  adsorption  effects, 

T.  H.  P. 


Preparation  of  Lithium  Persulphate.  0.  Nicolescu  Otin 
{Zeitsch.  Elektrodi^m.f  1911,  17,  919). — The  attempt  was  made  to 
prepare  lithium  persulphate  by  electrolysis  of  a  solution  of  lithium 
sulphate  in  sulphuric  acid  at  —  20°,  but  although  the  persulphate  was 
obtained  in  solution,  it  could  not  bo  separated  in  the  solid  form.  An 
alternative  method  was  therefore  used.  Persulphuric  acid  was  pre- 
pared by  electrolysis  of  sulphuric  acid  in  the  usual  way,  the  sulphuric  I 
acid  removed  as  the  bai-ium  salt,  lithium  carbonate  added  to  the 
persulphuric  acid  thus  obtained,  and  the  filtered  solution  evaporated  in 
a  vacuum.  The  pink,  crystalline  product  contained  about  82%  of 
lithium  persulphate,  the  remainder  being  lithium  sulphate.  The  pure[ 
persulphate  was  not  obtained.  G.  S. 

Preparation  of  Ammonium  Salts  from  Nitrogen  Compoundsl 
of  Aluminium.    Badische  Anilin-  &  Soda-Fabeik  (D.R.-P.  235868).j 
— When  aluminium  nitride  is  heated  with  sulphuric  acid  (or  aluminiumj 
sulphate)  and  water,  the  following  reactions  take  place : 
2  AIN  +  H2SO4  +  6H2O  =  2A1(0H)8  +  (NH4)2S04 
6A1N  +  Al2(S04)3  +  24H2O  =  8A1(0H)3  +  3(NH4)2S04. 
The  products  can  be  employed  as  manure,  and  the  reaction  has  beei 
extended   to  the   production   of   ammonium  acetate  and  nitrate   b5 
employing  acetic  acid  or  nitrous  gases  respectively  in  this  operation. 

F.  M.  G.  M. 

The  Ternary  System  Zinc-Lead-Tin.  Mario  Levi-Malvan(| 
and  O.  Ceccarelli  {Gazzttta,  1911,  41,  ii,  269— 282).— From  th« 
thermal  study  of  numerous  mixtures  of  zinc,  lead,  and  tin,  the  authord 
have  constructed  the  thermal  diagram  of  this  ternary  system.  Th«r 
general  form  of  the  gap  of  miscibility  resembles  those  given  by  Wiigh 
and  Thomson  (Abstr.,  1891,  267).  The  ternary  eutectic  separates  a 
177",  and  corresponds  with  a  mixture  of  5%  of  zinc,  24%  of  lead,  an<| 


INORGANIC   CHEMISTRY.  ii.    1089 

71%    of    tin.     The   alloys    were    also    studied    microscopically,    and 
photographs  are  given  of  the  appearances  presented.  R.  V.  S. 

Alloys  of  Zinc,  Lead,  and  Tin.  Mario  Lbvi-Malvano  and 
0.  Ceccakelli  {Gazzetta,  1911,  41,  ii,  314 — 318). — In  view  of  the 
importance  of  alloys  of  these  metals  for  industrial  purposes,  the 
authors  have  determined  the  hardness  (with  Brinell's  apparatus,  using 
a  pressure  of  500  kilograms)  of  the  ninety-seven  alloys  prepared  in  the 
course  of  the  work  described  in  the  preceding  abstract.  The  results 
are  recorded  in  a  diagram,  so  that  the  connexion  between  hardness 
and  composition  can  be  seen,  and  it  is  pointed  oub  that  three  alloys, 
which,  according  to  Hiorns,  are  employed  for  anti-friction  purposes, 
are  all  in  the  area  of  alloys  from  which  zinc  crystallises  first,  but  are 
very  near  the  zinc-lead  eutectic,  and  microscopically  consist  of  long 
crystals  of  zinc  disseminated  in  a  mass  of  the  binary  eutectic  containing 
a  little  of  the  tertiary  eutectic.  R.  V.  S. 

The  Alloys  of  Tellurium  with  Zinc.  Matsusuke  Kobayashi 
{Mem.  Coll.  Sci.  Eng.  Kyoto,  1911,  3,  217 — 221).— Tellurium  and  zinc 
form  a  single  compound,  TeZn,  which  melts  at  1238*5",  and  has  D^^ 
5-54.  The  two  eutectic  points  practically  coincide  with  the  pure 
components.  The  freezing-point  curve  falls  steadily  from  the  com- 
pound to  tellurium,  but  alloys  richer  in  zinc  lose  zinc  so  rapidly  by 
volatilisation  that  it  is  not  possible  to  determine  the  course  of  the 
curve,  although  the  zinc  eutectic  arrest  is  well  marked.  In 
microscopical  examination  the  compound  appears  in  needles, 

0.  H.  D. 

The  Ternary   System   Copper-Silver-Gold.     Ernst  Janecke 

[Metallurgie,    1911,   8,    597 — 606). — The  freezing  point   of    gold    is 

apidly  lowered  by  the  addition  of  silver,  and  does  not,  as  stated 

y  Roberts- Austen  and  Rose  {Proc.  Roy.  Soc,  1903,  71,  161),  remain 

ractically  constant  up  to  50%  Ag.     The  curve  is   a   smooth  one, 

lightly    convex    upwards,    and    the    interval    of    crystallisation    is 

ever   more   than   13°.     The    majority   of    the    ternary   alloys   form 

omogeneous,     solid    solutions,    the     range     within     which    duplex 

tructures  are  observed  being  defined  by  the  eutectic  line,  which  runs 

rem  the  eutectic  point  of  the  copper-silver  alloys  at  60*2  atomic 

Ag  and  ends  at  a  point  corresponding  with  42*5   atomic  %  Ou, 

5*5%   Ag,  and  24-0%  Au,   at  a  temperature  of    800°.       The    curve 

"^  aparating   homogeneous   and   heterogeneous    alloys    passes   through 

lis   point   and    through   the   limiting    concentrations    of    the    two 

opper-silver    solid    solutions.      These    results    are     confirmed     by 

oscopical  examination.  0.  H.  D. 

Phe  Corrosion  of  Metals.     Percy  Longmuir  (/.  Iron  Steel  Inst., 

ll,  83,  147 — 169). — A  deposit  obtained  from  the  atmospheric 
MTosion  of  brass  contained  22*75%  ZnO,  15-93%  CuO,  7%  CO2,  and 
>'65%  SO3,  whilst  another  sample,  due  to  corrosion  by  fumes  from 
laminating  gas,  contained  36' 18%  SO3.    Samples  of  iron  rust,  formed 

purely  atmospheric  corrosion,  contained  from  0"686%  to  3*124%  SO3. 
just  from  steel  rails,  especially  when  laid  in  tunnels,  also  showed  a 

VOL.  c.  ii.  73 
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high  proportion  of  sulphur.     Corrosion  by  sulphuric   acid    produces 
brittleness  in  iron  or  steel.  C.  H.  D. 

Oerium-Tin  Alloys.  Rudolf  Vogel  (Zeitsch.  anorg.  Chem.,  1911, 
72,  319 — 328). — Metallic  cerium  reacts  with  most  gases,  and  is  not 
readily  melted.  If  introduced  into  a  carbon  tube  and  heated,  carbide 
and  nitride  are  formed,  and  the  metal  does  not  yield  a  regulus.  By 
throwing  a  piece  of  cerium  (93*48%  Ce)  into  a  carbon  tube  previously 
heated  to  1200°  without  any  protecting  gas,  fusion  readily  takes 
place  and  a  homogeneous  mass  is  obtained,  giving  an  indistinct 
freezing  point  of  830°  (623°,  Muthmann  and  Weiss).  The  alloys  with 
tin  are  prepared  in  the  same  manner.  The  freezing-point  curve  rises 
with  increasing  amount  of  tin,  reaching  a  maximum  at  1400°  and 
30%  Sn,  corresponding  with  the  compound  CegSn.  There  is  a  second 
maximum  at  1165°  and  56%  Sn,  corresponding  with  the  compound 
CegSng,  and  a  third  at  1135°  and  64%  Sn,  due  to  the  compound  CeSng. 
Microscopical  examination  is  rendered  diflBcult  by  the  rapid  tarnishing 
of  the  sections,  even  when  polished  and  examined  under  petroleum, 
but  it  is  possible  to  recognise  the  compounds  as  homogeneous  and  to 
detect  the  eutectic  structure  in  other  alloys  of  the  series.  All  the 
alloys  containing  less  than  80%  Sn  are  pyrophoric,  especially  those 
containing  the  compound  CogSn,  mere  scratching  with  a  hard  object 
producing  a  shower  of  sparks.  This  compound  has  also  the  maximum 
hardness,  of  about  6,  is  very  unstable  in  air,  and  reacts  very 
vigorously  with  water.  C.  H.  D. 

The  Ferromagnetic  Compounds  of  Manganese  with 
Phosphorus,  Arsenic,  Antimony,  and  Bismuth.  Siegfried 
HiLPERT  and  Thbodor  Dieckmann  {Ber.,  1911,  44,  2831—2835).— 
Manganese  phosphide,  MnP,  was  prepared  from  manganese  and 
phosphorus  in  a  manner  similar  to  that  used  for  the  arsenide  (this 
vol.,  ii,  985).  It  forms  an  inodorous,  black  powder,  which  burns  onj 
heating  in  the  air,  giving  magnetic,  black  oxidation  products.  It  is 
insoluble  in  hydrochloric  acid,  which  acid  may  therefore  be  used  to 
purify  it ;  it  is  readily  soluble  in  nitric  acid. 

Manganese  antimonide,  MnSb,  was  obtained  by  heating  a  manganese 
amalgam,  prepared  by  electrolysis,  with  the  requisite  amount  of 
antimony  in  an  atmosphere  of  hydrogen,  the  mercury  being  finally 
distilled  off.  It  is  a  grey  substance,  which  burns  in  the  air,  giving 
non-magnetic  products;  it  is  soluble  in  hot  hydrochloric  acid,  and 
readily  soluble  in  nitric  acid.  Manganese  hismuthide,  MnBi,  was 
prepared  similarly  to  the  antimonide,  and  has  similar  chemicav 
properties ;  it  is  silver-white  in  colour.  J 

The  following  are  the  temperatures  at  which  the  magnetic  pro 
perties  of  these  compounds  are  lost  and  regained,  the  first  tempera 
ture  denoting  loss  of  magnetic  properties  on  heating,  and  the  second, 
gain  of  the  same  on  cooling;  they  indicate  that  hysteresis  occurs 
MnP,  18—26°;  MnAs,  40—45°;  MnSb,  320— 330° ;  MnBi,  360—380° 
The  higher  the  atomic  weight  of  the  element  combined  with  manganese 
the  higher  is  the  temperature  at  which  the  magnetic  properties  art 
lost.  T.  S.  P. 
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The  Thermal  Formation  of  Potassium  Manganate  from 
Manganese  Dioxide  and  Potassium  Hydroxide.  F.  Bahr  and 
Otto  Sackuu  {Zeitsch.  anorg.  Chem.,  1911,  73,  101 — 124.  Compare 
Sackur,  Abstr.,  1910,  ii,  214,  215  ;  this  vol.,  ii,  400  ;  Askenasy  and 
Klonowski,  Abstr.,  1910,  ii,  297). — The  dissociation  pressure  of 
mixtures  prepared  by  adding  manganese  dioxide  to  molten  potassium 
hydroxide  and  pulverising  the  product  have  been  measured.  The 
dissociation  pressure  of  manganese  dioxide  at  572°  is  816  mm.  From 
the  curves  thus  obtained,  an  isothermal  dissociation  curve  is  drawn 
for  the  temperature  661°,  and  the  results  show  that  the  final  product 
of  dissociation  is  potassium  manganite,  KgMnOg,  which  has  no 
dissociation  pressure,  even  at  1000°.  Potassium  manganate  and 
manganite,  however,  form  a  solid  solution,  which  is  saturated  when 
the  atomic  proportion  of  available  oxygen  to  manganese  is  1  : 1  '6, 
corresponding  with  the  composition  3K2Mn04,2K2Mn03.  The 
formation  of  products  further  saturated  than  this  is  attributed  to 
supersaturation.  This  degree  of  oxygen  corresponds  with  Sackur's 
compound  MngOig.SKgO.  C.  H.  D. 

Cementation  of  Iron  by  Solid  Carbon.     Georges  Charpy  and 

S.  BoNNEROT  {Gompt.  rend.,  1911,  153,  671 — 673.     Compare  Abstr. 

1910,  ii,  215). — Iron  was   heated  in  contact    with  graphite  at   950° 

under  very  low  pressures  in  an  atmosphere  of  hydrogen,  nitrogen,  and 

carbon  monoxide  containing  about  one-third  of  the  latter.     When  the 

jpressure  did  not  exceed  0'3  mm.,  no  cementation  occurred.  Cementation, 

J  however,   was  very  distinct  if  the   pressure  was  allowed  to  rise  to 

|0"4 — 1*5  mm.  ;  after  thirteen  hours'  heating  under  these  conditions  the 

pon  was  found  to  contain  0'5%  of  carbon  and  to  show  the  perlite 

structure.     These  experiments  explain  the   contradictory   results   of 

previous  observers,  who  have  not  taken  suflSciently  into  account  the 

Bffect  of  small  quantities  of  carbon  monoxide.  W.  O.  W. 

Iron-Silicon-Carbon  Alloys.  W.  Gontermann  {J.  Iron  Steel 
Jnst.,  1911,83,421 — 475). — The  previous  work  on  this  system  (Abstr., 
j908,  ii,  851)  has  been  extended.  Increasing  the  percentage  of  silicon 
In  cast  iron  accelerates  the  formation  of  graphite,  but  above  4 — 5%  Si 
pe  temperature  of  reaction  is  so  far  lowered  that  the  separation  of 
iphite  under  ordinary  conditions  of  cooling  is  diminished,  becoming 
PC  with  more  than  20%  Si.  C.  H.  D. 

le  Growth  of  Cast  Irons  after  Repeated  Heatings.    Harold 
H.  Carpenter  {J.  Iron  Steel  Inst.,   1911,   83,    196— 248).— The 
pease   in   external   volume    which  takes   place  when  cast  iron   is 
Batedly  heated  in  air  is  mainly  due  to  disintegration  caused  by  the 
|dation  of  silico-ferrite.     The  distribution  of  the  graphite  affects  the 
s^th,  by  determining  the  access  ot  oxidising  gases.    The  presence  of 
sphide  retards  the  oxidation.     The  higher  the  percentage  of  silicon 
Khe  iron,  the  greater  the  growth.    When  heated  in  a  quartz  tube  in 
icuum,  growth  occurs  owing  to  the  escape  of  dissolved  gases,  and  to 
iller  extent,  to  the  liberation  of  temper-carbon  from  carbide.   An 
an  containing  3*98%  of  carbon  and  1'07%  of  silicon  shows  a  growth 

73—2 
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of  11%  under  these  conditions,  and  becomes  porous  and  coarsely 
crystalline.  Increasing  the  silicon  diminishes  the  growth  in  a  vacuum, 
which  becomes  zero  with  4%  Si  or  more. 

An  alloy  containiug  2*66%  C,  0-587%  8i,  and  1-64%  Mn  does  not 
show  growth  after  150  heats.     Its  initial  freezing  point  is  1346°. 

C.  H.  D. 

The  Influence  of  Vanadium  on  the  Physical  Properties  of 
Cast  Iron.  William  H.  Hatfield  {J.  Iron  Steel  Inst.,  1911,  83, 
318 — 331). — The  addition  of  vanadium  to  cast  iron  favours  the  reten- 
tion of  the  carbon  in  the  combined  condition,  the  greater  part  of  the 
vanadium  entering  into  the  carbide  and  increasing  its  stability.  With 
0-65%  of  vanadium,  the  carbide  remains  undecomposed  after  one  hour 
at  1040°.  0.  H.  D. 

Heat-treated  3%  Nickel  Steels.  Andrew  Mc William  and  Eknest 
J.  Barnes  (/.  Iron  Steel  Inst.,  1911,  83,  269— 293).— The  pearlite 
point  for  steels  containing  3%  of  nickel  lies  between  0*74  and  0*91%  G. 
The  point  Ar2  can  be  recognised  as  distinct  from  Arg  in  such  steels 
containing  0*12,  0-28,  and  0-30%  of  carbon.  0.  H.  D. 

Influence  of  0*2%  Vanadium  on  Steels  of  Varying  Carbon 
Content.  Andrew  Mc  William  and  Ernest  J.  Barnes  {J.  Iron  Steel\ 
Inst.,  1911,  83,  294 — 317). — The  pearlite  point  for  steels  containing 
0-2%  of  vanadium  lies  between  0-71  and  0'98%  C.  The  point  A, 
is  markedly  irreversible,  even  in  steels  containing  as  little  as  0-2%  V. 
A  part  of  the  vanadium  is  in  solid  solution  in  the  ferrite. 

C.  H.  D. 

The  Chemical  and  Mechanical  Relations  of  Iron,  Chromium,! 
and  Carbon.  John  0.  Arnold  and  Arthur  A.  Bead  {J.  Iron  StedX 
Inst.,  1911,  83,  249 — 268). — A  series  of  alloys,  containing  about! 
0"85%  of  carbon  and  variable  quantities  of  chromium,  have  been! 
examined.  The  ductility  is  increased  by  the  addition  of  5%  of 
chromium,  and  diminished  by  further  additions  up  to  24%.  The 
carbides  have  been  isolated  by  electrolysis  in  hydrochloric  acid,D  1'02.{ 
Practically  the  whole  of  the  carbon  in  the  annealed  steels  is  obtaine 
as  carbides,  the  proportion  of  chromium  in  the  carbide  increasing 
at  first  with  the  proportion  of  chromium  in  the  steel,  afterwards 
becoming  constant.  The  constant  product  has  the  compositioi 
2Fe3C,30r4C,  and  is  probably  a  double  compound,  crystallising  ii 
slate-coloured  needles.  Alloys  containing  less  than  5%  of  chromii 
are  pearlitic,  whilst  richer  alloys  consist  of  ferrite  containinf| 
chromium,  with  distinct  particles  of  a  double  carbide.  C.  H.  D. 

The  Influence  of  Impurities  on  the  Corrosion  of  Iron.     Joi 
W.  Cobb  {J.  Iron  Steel  Inst.,  1911,  83,  170— 195).— When  the  Ic 
corrosion  of  iron  is  studied  by  means  of  the  ferroxyl  reagent  (Abstr.j 
1909,  ii,  485)  it  is  found  that  solution  of  the  iron  is  greatly  accelerates 
by  contact  with  ferrous  silicate,  black  oxide  scale,  ferrous  sulphidt 
or  iron  phosphide  or  carbide.     Graphite   acts   in   the  same  mannei 

Ell 
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Manganese  sulphide  is  practically  a  non-conductor,  and  is  without 
effect,  and  the  behaviour  of  manganese  silicate  is  similar.  Manganese 
coupled  with  iron  dissolves,  the  iron  becoming  the  cathode.  When 
two  varieties  of  iron,  such  as  Swedish  steel  and  pure  Swedish  iron,  are 
connected,  any  difference  of  potential  between  the  two  is  found  to  be 
unimportant  in  comparison  with  the  local  currents,  and  corrosion 
takes  place  irregularly  on  both  electrodes.  When  examined  micro- 
scopically with  the  ferroxyl  reagent,  corrosion  of  ordinary  iron  is 
frequently  found  to  begin  at  points  where  no  recognisable  impurity 
can  be  detected.  These  tests  also  show  that  manganese  sulphide, 
unlike  the  silicate,  does  initiate  local  corrosion  when  present  in 
microscopic  particles.  C.  H.  D. 

I.  Cause  of  the  De-rusting  of  Iron  in  Ferroconcrete. 
II.  Two  Chemical  Processes  Occurring  in  a  Railway  Tunnel. 
PaulRohland  {Zeitsch.  angew.  Chem.,  1911,  24,  2011— 2012).— -I.  A 
reply  to  Donath  (this  vol.,  ii,  897).  The  author  rejects  the  explanation 
suggested  by  Michaelis,  that  the  ferric  oxide  (rust)  reacts  with  the 
lime  of  the  concrete,  forming  a  calcium  ferrite,  since  he  has  not 
been  able  to  detect  any  reaction  between  calcium  hydroxide  and  ferric 
oxide,  even  after  days. 

II.  In  a  railway  tunnel  at  Honebach  it  has  been  found  that  when 
lining  it  with  cement  or  concrete  the  latter  must  be  protected  as  long 
as  possible  from  the  action  of  sulphurous  acid  formed  during  the 
combustion  of  the  coal  burned  on  trains  passing  through.  During 
the  setting  of  the  cement,  calcium  hydroxide  is  formed  by  hydrolysis, 
and  this  would  combine  with  the  sulphurous  acid,  ultimately 
forming  calcium  sulphate  and  bringing  about  the  destruction  of  the 
cement. 

The  second  chemical  process  referred  to  is  the  action  of  sulphurous 
acid  on  the  old  lime-mortar  of  the  tunnel,  whereby  a  plastic  mass 
was  formed,  consisting  of  calcium  sulphate  and  calcium  hydrogen 
sulphate,  the  latter  io  the  colloidal  condition.  T.  S.  P. 

Ore  Deposition  in  Relation  to  Iron  Sulphides.  Eugene 
IT.  Allen  (/.  Washington  Acad.  Sci.,  1911,  1,  170 — 177). — Iron- 
Ipyrites  and  marcasite  are  produced  artificially  by  the  action  of 
lydrogen  sulphide  on  ferric  sulphate  solution,  the  latter  being  first 
Bduced  to  ferrous  sulphate  with  the  separation  of  free  sulphur 
|(FeS04 -f  HgS  +  S  =  FeSg  +  H2SO4).  This  reaction  takes  place  at  the 
rdinary  temperature,  and  the  dark  precipitate  is  minutely  crystal- 
line ;  at  a  higher  temperature  (about  200°),  in  a  sealed  tube,  distinct 
fcrystals  are  produced.  Determinations  of  the  relative  amounts  of  irou- 
jyrites  and  marcasite  present  in  these  products  were  made  by  the 
lethod  of  H.  N.  Stokes  (Abstr ,  1902,  ii,  87)  ;  the  results  prove  that 
pigher  temperatures  and  low  degree  of  acidity  favour  the  production  of 
t>n-pyrites.  At  100°  in  a  solution  containing  1%  free  sulphuric  acid 
ily  marcasite  is  formed.  Iron-pyrites  only  is  formed  in  neutral  or 
[Ikaline  solutions  by  the  action  of  sodium  polysulphide  on  a  ferrous 
lit,  or  by  the  action  of  hydrogen  sulphide  on  pyrrhotite  and  free 
jlphur.     Marcasite  when   heated  at  450°  changes  into  iron-pyrites 
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with  development  of  heat ;  but  this  change  is  not  reversible,  and 
iron-pyrites  cannot  be  changed  directly  into  marcasite.  Pyrrhotite  is 
formed  by  the  decomposition  of  iron-pyrites  in  hydrogen  sulphide 
above  575°,  more  sulphur  being  lost  at  higher  temperatures.  The 
variable  composition  of  pyrrhotite  is  explained  by  the  solid  solution  of 
sulphur  in  ferrous  sulphide,  the  formula  being  (FeS)Sa;. 

The  bearing  of  these  experiments  and  temperature  limits  is  dis- 
cussed in  connexion  with  the  modes  of  occurrence  in  nature  of  these 
minerals,  tlieir  probable  modes  of  origin,  and  the  conditions  necessary 
for  their  formation.  They  are  in  harmony  with  the  fact  that  marcasite 
is  formed  near  the  surface  from  acid  solutions,  whilst  iron-pyrites  is 
formed  in  deeper  veins  from  hot  alkaline  solutions  ;  pyrrhotite,  on  the 
other  hand,  often  occurs  in  igneous  and  contact-metamorphic  rocks. 

L.  J.  S. 

Experiments  with  Cobaltite.     A.  Beutell  (Centr.  Min.,  1911, 

663 — 673). — Experiments  were   made    on    the   same   lines   as   those 

p    «  previously  made    with  mispickel    and   glaucodote   (this 

/^         \      vol.,  ii,  485,  728),  the  mineral  being  heated  in  a  cathode 

As ^As  vacuum  before  and  after  roasting.     Cobaltite  was  found 

\p  .q/      ^o  ^6  more  stable  than  glaucodote  under  these  conditions, 

and  the  annexed  constitutional  formula  is  suggested. 
The  crystallised  cobaltite  from   HSkansboda,  Sweden,  used  in  the 
experiments  contained  : 

S.  As.  Fe.  Co.  Ni.  Total. 

21-48  42-88  2-92  32*36  0-32  9996 

L.  J.  S. 

Equilibrium  between  Chloropentamminocobalt  Chloride  and 
Aquopentamminocobalt  Chloride  in  Aqueous  Solution.  RobertI 
Pers  {Gompt.  rend.,  1911,  153,  673 — 675). — The  equilibrium  between! 
purpureo-  and  roseo-cobalt  chloride  in  aqueous  solution  has  beeni 
studied  by  boiling  a  solution  of  the  former,  and  estimating  the  amount! 
of  the  latter  by  precipitation  as  oxalate  and  the  amount  of  precipitablej 
chloride  by  means  of  silver  nitrate.  The  equilibrium  curves  arel 
reproduced,  and  show  that  two  reactions  occur  simultaneously,  one! 
corresponding  with  the  equation  : 

(Co01-5NH3)Cl2 -H  H2O  ^  (H20-Co-5NH3)Cl3, 
the  other  involving  decomposition  of  both  products  with  formationl 
of  cobalt  chloride.  If  no  decomposition  occurred,  equilibrium  woulc'i 
be  attained  when  the  mixture  contained  42%  of  purpureocobalil 
chloride.  W.  O.  W. 

The  Exfoliation  of  Electrolytic  Nickel.  Karl  EngbmaniJ 
(Zeitsch.  Klektrochem.,  1911,  17,  910—917). — Nickel  electrolyticall 
deposited  from  an  acidified  solution  of  pure  nickel  chloride  or  sulphat 
is  obtained  as  a  homogeneous  coherent  layer,  whilst  from  ammoniaci 
solution  the  metal  is  obtained  in  a  form  which  peels  off  in  sheets,  evei 
when  no  iron  is  present.  VVhen  a  solution  of  a  nickel  salt  containin 
iron  is  electrolysed,  the  iron  deposits  more  easily  than  the  nickel,  s 
that  the  first  layers  are  richer  in  iron  than  those  deposited  later,  anc 
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owing  to  this  inequality  in  composition,  the  metal  tends  to  split  off  in 
thin  sheets.  The  influence  of  various  factors  on  the  composition  of 
the  layers  has  been  investigated.  With  increase  of  temperature,  the 
proportion  of  iron  in  the  different  layers  becomes  more  nearly  equal, 
and  the  ratio  of  the  total  iron  in  the  alloy  to  that  in  the  solution 
diminishes. 

The  hardness  of  electrolytic  nickel  is  very  little  influenced  by  the 
nature  of  the  salt,  whether  sulphate  or  chloride  ;  it  increases  with 
increasing  acidity  of  the  solution,  and  is  diminished  by  the  addition  of 
sodium  salts  to  the  nickel  solution. 

The  elasticity  of  the  metal  obtained  from  sulphate  solutions  is 
greater  than  that  obtained  from  chloride  solutions.  The  addition  of 
sodium  salts  to  the  electrolyte  also  increases  the  elasticity.         G.  S. 

Alloys  of  Nickel  and  Zinc.  6mile  Vigouroux  and  A.  Bourbon 
{Bull.  SoG.  chim.,  1911,  [iv],  9,  873— 879).— Tafel  has  shown  (Abstr., 
1908,  ii,  105),  that  nickel  combines  with  zinc  to  form  an  alloy  NiZng, 
and  this  has  been  confirmed  by  Yoss  (Abstr.,  1908,  ii,  194).  The 
authors  find  that  two  allocs  exist,  NiZn^  and  NigZn. 

The  ingots  obtained  were  homogeneous  when  the  amount  of  nickel 
was  below  19%,  at  this  stage  they  became  brittle,  and  when  the 
amount  of  nickel  was  largely  increased,  they  became  cavernous, 
eonorous,  and  more  and  more  malleable.  They  were  not  magnetic  up 
to  70*9%  of  nickel,  but  became  magnetic  at  72-8%  of  this  metal. 
When  pulverised  and  subjected  to  the  action  of  hydrochloric  or  acetic 
acid,  the  residues  from  mixtures  containing  up  to  18 "3%  of  nickel 
became  progressively  richer  in  this  element  and  developed  magnetic 
properties.  The  residues  from  mixtures  containing  over  18 '3%  nickel 
showed  little  variation  in  composition  as  the  attack  progressed.  Alloys 
containing  less  than  18%  of  nickel  on  treatment  with  nitric  acid  (1%) 
gave  invariably  a  residue  containing  1 8*6%  of  nickel,  corresponding  with 
the  alloy  NiZn^,  which  was  isolated  in  this  way  as  a  crystalline,  non- 
magnetic powder  of  density  7'71  and  m,  p.  850°  (approx.).  This  was 
rapidly  attacked  by  hydrochloric  acid  (1%),  leaving  a  magnetic  fleposit 
which  was  sometimes  pyrophoric  ;  the  solution  generally  contained  zinc 
only.  Dilute  sulphuric  acid  attacked  the  alloy  slowly,  forming  a 
solution  of  the  two  sulphates,  and  depositing  a  magnetic  powder. 
Nitric  acid  of  more  than  1%  strength  dissolved  the  alloy  completely. 
Nickel  chloride  solution  dissolved  the  alloy  on  warming,  giving  rise  to 
zinc  hydroxide  and  a  magnetic  deposit. 

Determination  of  the  E.M.F.'a  developed  by  the  use  of* poles  formed 
of  mixtures  of  the  two  metals  against  poles  of  zinc  showed  "  breaks  " 
at  18*33%  and  72  92%  of  nickel,  corresponding  with  the  compounds 
NiZn^  and  NigZn  respectively.  T.  A.  H. 

The  Reactions  in  a  System  of  Nickel  or  Platinum,  Mercury, 
EUid  Sodium  Chloride.  Charles  A.  Peters  {Amer.  J.  Sci.,  1911, 
[iv],  32,  386 — 387). — When  a  solution  of  sodium  chloride  is  left  over 
mercury  with  a  nickel  wire  connecting  both  liquids,  crystalline 
nickelous  hydroxide  is  formed  very  slowly,  sodium  hydroxide  being 
produced  at  the  same  time.     When  platinum  is  substituted  for  nickel, 
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mercurous    chloride    is    formed,    sodium    hydroxide    being    likewise 
produced.  T.  S.  P. 

Chromic  Sulphates  and  Ions.  Albert  Colson  {Bull.  Soc.  chim., 
1911,  [iv],  9,  862—868.  Compare  Abstr.,  1907,  ii,  267,  780,  877).— 
The  author  has  shown  previously  (loc.  cit.)  that  solutions  of  the 
chromic  sulphates  give  anomalous  conductivity  and  cryoscopic  measure- 
ments after  heating  and  after  dilution.  To  explain  this  he  recalled 
Recoura's  suggestion  that  the  violet  sulphate  undergoes  polymerisation 
and  then  hydrolysis,  thus :  2Cr2(S04)3  +  HgO  =  [Cr40(S04)4]S04  + 
HgSO^,  and  on  thermochemical  evidence  supposed  that  this  kind  of 
reaction  occurred  with  the  isomeric  chromic  sulphates.  This  view 
has  been  called  in  question  by  Urbain  as  the  result  of  his  own 
work  and  that  of  Denham  (Abstr.,  1908,  ii,  389).  These  authors 
suppose  that  when  the  violet  sulphate  is  boiled,  the  polymeride, 

[Cr,(S0,)j2S0„ 
is  formed,  and  is  more  or  less  hydrolysed  without  thermal  change. 
This  explanation  is  improbable  from  what  is  known  of  polymerides  of 
this   composition   (compare  Recoura,    Abstr.,    1896,    ii,    27 ;   Colson, 
Abstr.,  1907,  ii,  177).  T.  A.  H. 

Uranyl  Salts.  III.  Alexis  M.  Vasiliefp  (J.  Ruas.  Phys.  Chem. 
Soc,  1911,43,  1183—1184.  Compare  Abstr.,  1910,  ii,  1072).— The 
author  has  determined  the  values  of  wJJ  and  DJ7  of  a  series  of  eighteen 
aqueous  solutions  containing  from  54*77%  to  2'80%  of  anhydrous 
uranyl  nitrate.  The  solution  saturated  at  this  temperature  has  very 
approximately  the  composition,  U02(N03)2,18H20,  and  has  w^  1-41155 
and  DJ^  1-7536.  T.  H.  P. 

Alloys  of  Tin  and  Antimony.  N.  S.  Konstakinoff  and 
Wladimir  a.  Smirnoff  (J.  Ru8s.  Phys.  Chem.  Soc,  1911,  43, 
1201 — 1220). — Investigations  by  the  thermal  method  and  by  means 
of  the  electrical  conductivity  and  its  temperature-coefficient  shows 
that,  after  equilibrium  is  reached,  the  system  Sn-Sb  consists  of 
(1)  solid  solution  of  tin  and  antimony,  the  limiting  concentration 
being  10  atom.  %  Sb ;  (2)  the  definite  compound,  SnSb,  capable  of 
dissolving  up  to  56%  Sb ;  (3)  the  definite  compound,  SugSbg,  capable  of  I 
dissolving  up  to  44%  Sb ;  and  (4)  solid  solution  of  antimony  in  tinf 
with  a  limiting  concentration  of  10  atom.  %  Sn.  T.  H.  P. 

TitaniumH  IV.  Arthur  Stabler  and  Fritz  Bachean  {Ber.,\ 
1911,  44,  2906 — 2915). — An  improved  apparatus  is  described  for  thej 
pi  eparation  of  titanium  triohloride,  the  glass  cooler  and  quartz  tube! 
of  the  previous  apparatus  (Abstr.,  1909,  ii,  894)  being  replaced! 
respectively  by  a  copper  cooler  and  a  silundura  tube  ;  the  latter  isl 
heated  directly  by  passage  of  the  electric  current. 

When  titanium  trichloi-ide  is  heated  at  660 — 700°  in  an  atmosphere 
of  hydrogen,  the  following  reaction  takes  place:  2TiCl3  ::;:;  TiClg+j 
TiCl^.  The  tetrachloride  is  volatile,  the  dichloride  remaining  as  a| 
deep  black  powder ;  it  was  not  quite  pure,  being  contaminated  withf 
some  metallic  titanium.     It  begins  to  sublime  at  300°  in  a  vacuumi' 
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The  only  satisfactory  teat  for  bivalent  titanium  is  the  formation  of  a 
violet  colour  (due  to  TiClg)  when  mixed  with  an  hydrochloric  acid 
solution  of  titanium  tetrachloride. 

Titanium  can  be  obtained  by  heating  titanium  dichloride  at  1100° 
in  a  current  of  hydrogen,  the  reaction  being  2TiCl2  :^  TiCl4  +  Ti,  A 
dark  grey,  spongy  mass  is  obtained,  which  in  the  most  favourable  case 
contains  94"4%  of  titanium  ;  the  yield  is  not  improved  by  heating  the 
titanium  dichloride  in  a  vacuum. 

The  statement  of  Pfordten  (Abstr.,  1887.  14,  337)  that  titanium 
dichloride  and  titanium  thiochloride  (TiSCl)  can  be  obtained  by  leading 
dry  hydrogen  sulphide  into  anhydrous  titanium  tetrachloride  could 
not  be  verified.  Derivatives  of  quadrivalent  titanium  are  formed, 
possibly  of  the  composition  TiSClg.  At  800 — 850°,  hydrogen  sulphide 
and  titanium  tetrachloride  interact  with  the  formation  of  titanium 
disulphide.  The  compound  TiSClg  could  not  be  reduced  to  the 
monosulphide,  TiS. 

Titanium  tetrachloride  is  reduced  to  the  trichloride  by  heating  with 
finely  powdered  aluminium,  antimony,  arsenic,  or  tin,  in  a  sealed  tube 
at  400°.  Lower  oxidation  products  of  titanium  could  not  be  obtained 
by  electrolysis  of  solutions  of  titanium  tetrachloride  in  anhydrous 
hydrogen  cyanide. 

On  mixing  solutions  of  titanium  trichloride  and  of  sodium, 
potassium,  or  ammonium  formates  in  the  presence  of  air,  olive-green, 
microscopic  needles  of  the  double  formates  separate.  They  cannot  be 
purified  by  recrystallisation  from  water,  owing  to  hydrolysis,  but 
must  be  washed  successively  with  cold  water,  alcohol,  and  ether,  air 
being  excluded.  The  dry  salts  are  relatively  stable  in  the  air.  On 
being  heated  in  the  absence  of  air,  some  formaldehyde  is  produced. 
Titanium  ammonium  formate, 

Ti(CH02)3,3Ti(CH02)20H,2NH4CH02,H20. 
Titanium  potassium  formate,  Ti(CH02)3,3Ti(CH02)20H,2KCH02.  A 
barium  salt  was  also  obtained  in  the  impure  condition.  These  salts 
are  analogous  to  the  acetates  (Stabler  and  Wirthwein,  Abstr.,  1905, 
ii,  595);  they  may  be  iised  as  mordants,  owing  to  their  ready  hydrolysis 
in  solution. 

Titanium  trichloride  reacts  with  a  gold  solution  in  a  similar  way  to 
stannous  chloride,  producing  colloidal  gold  which  is  analogous  to  purple 
of  Cassius.  One  part  of  gold  in  20  million  parts  of  water  can  be 
detected  by  this  reaction.  T.  S.  P. 

The  Melting  Point  and  Frequency  of  Atomic  Vibration  of 

Germanium.     Wilhelm    Biltz   {Zeitsch.   anorg.    Ghem.,    1911,   72, 

313 — 318). — Experiments  with  two  specimens  of  metallic  germanium 

by  the  method  formerly  employed  to  determine  the  melting  point  of 

rtain  sulphides  (Abstr.,  1908,  ii,  845),  show  that  germanium  melts 

an  atmosphere  of  hydrogen  at   958°   ±.5°,  but  if  saturated  with 

ide,  at   916°    ±5°.     It   is  not  appreciably  volatile  in   niti^ogen  at 

1250°,  but  in  the  presence  of  some  oxide,  vapour  is  observed  from  750° 

nwards.     The  oxide,  GeOg,  is  not  volatile  at  1025°.    The  lower  oxide, 

0,   is   volatile.     The   reaction,   GeOg  +  Ge  =  2GeO,   does    not    take 

lace  under  the  conditions  examined. 
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The  frequency  of  atomic  vibration,  calculated  from  the  atomic 
volume,  atomic  weight,  and  melting  point  is  3*7.  C.  H.  D. 

Attempts  to  Prepare  Bismuth  Hydride.  Ludwig  Vanino  and 
Emilie  Zumbusch  {Arch.  Pharm.,  1911,  249,  483— 493).— The  follow- 
ing attempts  to  prepare  bismuth  hydride  gave  negative  results. 
Hydrogen  was  passed  over  alloys  of  lead,  tin,  and  bismuth,  or  of  one 
of  these  three  metals  with  cadmium,  heated  to  their  melting  points. 
Aluminium,  zinc,  iron,  cadmium,  or  lead  was  added  to  an  acid  or 
neutral  solution  of  a  bismuth  compound.  Bismuth-magnesium  or 
bismuth-zinc  alloy  was  placed  in  dilute  acid.  Calcium  hydride  mixed 
with  bismuth  compounds  was  moistened  with  water  or  aqueous  solutions 
of  bismuth  chloride. 

Hydrogen  was  passed  over  mixtures  of  bismuth  or  bismuth-oxide 
with  platinum  black,  nickel-asbestos,  or  reduced  nickel.  Palladium 
saturated  with  hydrogen  was  placed  in  a  solution  of  bismuth  sulphate, 
or  an  electric  current  was  passed  through  a  cell  containing  bismuth 
sulphate  in  solution,  and  having  an  anode  of  palladium  saturated  with 
hydrogen  and  a  cathode  of  platinum  or  a  cathode  of  bismuth  and  anode 
of  platinum. 

Aluminium,  activated  by  Wislicenus'  method  (Abstr,,  1896,  i,  671), 
was  allowed  to  remain  in  bismuth-mannitol  solution  or  with  a  mixture 
of  bismuth  and  bismuth  oxide,  or  in  solutions  of  bismuth  salts  in 
alcohol. 

Hypophosphorous  acid  added  to  bismuth  sulphate  or  to  bismuth 
nitrate  in  solution  gave  only  a  precipitate  of  metallic  bismuth.  The 
presence  of  bismuth  hindered  the  preparation  of  copper  hydride  by 
this  method.  T.  A.  H 

Colloidal  Gold.  Alexander  Gutbier  (Zeitsch.  Chem.  Ind.  Kolloide, 
1911,  9,  175—189.  Compare  Abstr.,  1902,  ii,  610).— The  influence 
of  temperature  on  the  nature  of  the  colloidal  gold  solutions  obtained 
by  reduction  of  gold  chloride  by  hydrazine  has  been  examined  in  great 
detail.  When  small  quantities  of  aqueous  hydrazine  are  added  to 
dilute  gold  solutions,  blue  hydrosols  are  produced  at  the  ordinary 
temperature,  whereas  at  80°,  90°,  and  100°  the  colour  is  red,  or  more 
usually  reddish-violet.  The  same  result  is  obtained  when  the  pro- 
cedure is  reversed  by  adding  small  quantities  of  the  gold  chloride 
solution  to  very  dilute  hydrazine,  except  that  in  this  case  violet 
hydrosols  are  occasionally  formed  even  at  the  ordinary  temperature 
The  addition  of  electrolytes  or  of  gum  arabic  as  protective  colloid  is 
without  influence  on  the  nature  of  the  products. 

The  colloidal  solutions  prepared  at  100°  are  very  sensitive  towards 
electrolytes.  The  addition  of  a  few  drops  of  01 A^- solutions  at  the 
ordinary  temperature  gives  rise  quickly  to  a  blue  solution  of  colloidal 
gold.  H.  M.  D. 

Dichloro-disulphaminoplato  -  salts.       The     Stereoisomerisirl 
of      Platinum      and     the     Transformation     of     SulphamicI 
Acid.      Heinrich    Kibmiieutheu    {Ber.,    1911,   44,   3115— 3121).— B^eji 
By    the    action    of    potassium    platinochloride    on    sulphamic    acidr 
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two  potassium  dichlorodisulphaminoplatinites  have  been  obtained, 
the  a-salt,  [Cl2Pt(NH2'S03)2]K2,2H20,  being  yellow  and  readily 
soluble,  whilst  the  yS-salt,  [Cl2Pt(NH2'S03)2]K2,  is  almost  colourless 
and  more  difficultly  soluble.  Both  salts  contain  only  the  potassiums 
in  an  ionogenic  condition  and  both  are  neutral,  so  that  they  cannot  be 
structural  isomerides  in  accordance  with  the  formulae  : 

[Cl2Pt(-S03-NH2)2]K2 
and  [Cl2Pt(*NH'S03H)2]K2.  Both  salts  dissolve  in  potassium 
hydroxide,  giving  an  intense  golden-yellow  solution  containing  a  tetra- 
potassium  salt ;  they  must,  therefore,  be  derived  from  the  second  of 
the  above  formulae,  that  is,  they  are  platosimines.  Acids  re-precipitate 
the  salts  from  the  solution  in  potassium  hydroxide.  The  author  con- 
siders them  to  be  stereoisomerides,  similar  to  the  dichloroplatosamines, 
and   from    analogy   to   already   known   isomerides   of   platinum,   the 

a-salt  is  characterised  as  the  m-form,  pi^Pt'*Cqo^«"N"TT^  ^2>  ^^^  ^^^ 
/3-salt  as  the  irans-form,   •s^ttt  .oq  x^Pt\pj  ^         2  K^_ 

Potassium  cis-dichlorodisulphaminoplatinite  is  obtained  by  the  inter- 
action of  potassium  platinochloride  (1  mol.)  and  sulphamic  acid 
{'2  mols.)  in  cold  aqueous  solution.  After  keeping  for  twenty-four 
hours  the  solution  deposits  tabular,  golden-yellow  crystals,  which  are 
weakly  pleochroitic ;  they  belong  probably  to  the  rhombic  system,  and 
are  soluble  to  the  extent  of  1  part  in  38  parts  of  water  at  21°.  IHgO 
is  lost  at  90°  and  2H2O  at  130°.  Barium  chloride  and  hydrochloric 
acid  give  no  precipitate,  even  on  warming,  proving  that  the  sulphamic 
acid  residue  is  in  the  inner  complex  sphere.  Pyridine  replaces  the 
sulphamic  acid  from  the  residue,  giving  cis-dichloro-dipyridine- 
platinum. 

Potassium  trsms-dichlorodisulphaminoplatinite  is  obtained  when  more 
than  2  mols.  of  sulphamic  acid  react  with  1  mol.  of  potassium 
platinochloride,  the  reaction  being  best  carried  out  on  the  water- bath. 
After  heating  for  two  to  three  hours,  the  solution,  on  cooling,  deposits 
a  mass  of  almost  colourless,  felted  needles,  which  dissolve  in  water  to 
the  extent  of  1  part  in  342  parts  at  21°.  The  reactions  of  this  salt 
are  similar  to  those  of  the  cis-isomeride,  except  that  pyridine  gives 
<rans-dichloro-dipyridine  platinum. 

Tetrapotassium  tY&nn-dichlorodisulphiminoplatinite, 
[Cl2Pt(NH-S03)2]K„ 
is  obtained  by  dissolving  the  above  salt  in  potassium  hydroxide  and 
precipitating  the    solution   with   alcohol.     It   forms   intense  yellow, 
radiating  clusters  of  prisms,  and  gives  a  strongly  alkaline  solution. 

Potassium  trams-dibromodisulphaminoplatinite, 
[Br2Pt(S03NH2)2]K2,  _ 
and  potassium  tvsms-di-iodo-disulphaminoplatinite, 

[l2Pt(S03NH2)2]K2, 

were    obtained    from    the   dichloro-compound    by    interaction    with 
iiotassium  bromide  and  iodide  respectively.      The  former  gives  bright 
range-yellow  prisms,  whilst  the  latter  forms  reddish-brown  prisms. 

T.  S.  P. 


I 
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Atacamite.  Henki  TJngemach  {Bull.  Soc.  fran<^.  Min.,  1911,  34, 
148 — 216). — A  monograph  of  the  species.  In  the  new  orientation  of 
the  crystals  (the  axes  h  and  c  being  interchanged)  the  elements 
are  a:h:  c  =  0-87808  : 1  : 1-32710.  Many  new  crystal-forms  are  given. 
Crystals  from  Antofagasta,  Chili,  have  D  3-769,  3-778,  3-780;  from 
Boleo,  Lower  California.  Mexico,  3*774,  3-776.  Previous  analyses  are 
tabulated,  and  the  following  new  ones  are  given.  The  rhombohedral 
Form  assigned  to  paratacamite  (G.  F.  H.  Smith,  Abstr.,  1906,  ii,  455) 
is  explained  by  twinning  on  6(011)  of  atacamite  according  to  the  new 
law  of  W.  E.  Ford  {Amer.  J.  Sci.,  1910,  30,  16). 

CI.  Cu.  CuO.  HjO. 

Antofagasta 16-48  14-75  55-81  13-09 

Boleo 16-22  14-53  55-33  13-15 

L.  J.  S. 

Schwartzembergite.  G.  F.  Herbert  Smith  and  George  T.  Prior 
{Min.  Mag.,  1911,  16,  77 — 83). — Crystals  of  schwartzembergite  from 
San  Rafael  mine,  Sierra  Gorda,  Chili,  are  tetragonal  (not  rhombohedral 
as  previously  stated)  with  a  :  c  =  1  :  0-430,  and  have  the  form  of  flat 
square  pyramids  with  rounded  faces.  They  are  optically  anomalous, 
showing  a  division  into  sectors  with  optic  axial  angles  2Y  about  16° 
and  28° ;  refractive  index  about  2-35.  The  colour  is  honey-yellow  to 
brownish  or  reddish,  and  the  powder  is  straw-yellow.  Analysis  gave  : 
{Pb.  Cu.  CaO.         CI.  I.  SO3.    0  and  loss.  Sp.  gr. 

75-07         trace        0-67         7-96         8-64        0-47         [7-19]         7-39 

The  calcium  sulphate  is  present  as  gypsum.  Calculating  these 
results  as  an  oxychloroiodide  of  lead  (as  done  for  previous  analyses) 
there  is  still  a  deficit  of  nearly  4%.  "When  the  mineral  is  heated  with 
hydrochloric  acid,  abundant  chlorine  is  evolved,  and  in  the  cold  nitric 
acid  solution  the  iodine  is  present  as  iodate,  and  not  as  iodide.  The 
formula  is,  therefore,  written  as  3(PbCl2,2PbO),Pbl20(,,  representing 
a  molecular  compound  of  lead  iodate  with  a  lead  oxyculoride  having 
the  composition  of  raendipite.  L.  J.  S. 

Micro-structure  of  Magnetite.  Otto  Mijgge  {Jahrh.  Min.  Beit.-  1, 
Bd.,  1911,  32,  491 — 534). — Etching  experiments  were  made  on  crystals  j' 
and  plates  of  magnetite  and  of  some  other  minerals  of  the  spinel 
group,  and  a  detailed  description  illustrated  by  many  photomici'ographs 
is  given  of  the  resiilting  etched  surfaces.  When  a  crystal  of  magnetite 
is  placed  in  freshly  fused  potassium  hydrogen  sulphate  .it  is  only  very 
slightly  attacked,  but  at  a  higher  temperature,  when  the  free  sulphuric 
acid  has  been  largely  expelled,  there  is  an  energetic  action.  An 
octahedral  face  of  an  etched  crystal  shows  a  shimmer  in  three 
positions.  This  is  shown  to  be  due  to  a  regular  orientation  of  minute 
crystals  of  haematite  on  the  magnetite,  the  basal  plane  of  the  former 
being  parallel  to  the  octahedral  face  of  the  latter.     A  similar  result  ifl  \\i^ 
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obtained  when  magnetite  crystals  are  heated  in  the  air ;  and  the 
martite  pseudomorphs  are  shown  to  possess  a  similar  structure. 
Hiematite  when  heated  in  nitrogen  at  about  1500°,  or  in  the  presence 
of  a  reducing  agent  at  the  lower  temperature  of  700°,  loses  part  of  its 
oxygen,  and  magnetite  is  developed  on  its  surface  in  regular 
orientation.  L.  J.  S. 

A  Ferriferous  Dolomite  from  the  Simplon  Tunnel. 
Gabrielle  Lincio  (Atti  Ji.  Accad.  Sci.  Torino,  1911,  46,  969—988).— 
The  mineral  was  found  about  4590  metres  from  the  Italian  end  of  the 
tunnel,  and  was  deposited  in  association  with  calcite  and  other 
minerals.  It  has  D  3  "003  at  14 — 15°,  and  on  analysis  gave  the 
following  numbers  : 

CaO.     MgO.     FeO.     CO2.     Total. 
29-61     12-94    12-99    44-72   100-26 

corresponding  with  the  formula:  3CaC03,2MgC03,FeC08.  The 
mineral  is  crystalline,  and  contains  included  many  minute  gaseous 
bubbles.  R.  V.  S. 

The  Distribution  of  Borates  in  Potash  Deposits.     Wilhelm 
BiLTZand  E.  Marcus  {Zeitsch.  aiiorg.  Cham.,   1911,  72,  302—312).— 
The  distribution  of  borates  has  been  studied  in  the  same  specimens 
from  the  Stassfurt  and  Vienenburg  deposits  as  have  been  already  used 
for  the  estimation  of  nitrogen  and  of  copper  (Abstr.,  1909,  ii,  571, 
1011)  together  with  specimens  from  other  German  deposits.     Special 
,mples  have  also  been  analysed,  taken  from  the  immediate  neighbour- 
cod  of  the  concretions  of  boracite,    and  at  definite  distances  from 
em.     The   proportions  found  vary  from  0-4%   in  some  of  the  salt 
lays  to  0-01%  in  carnallite  and  kieserite,  whilst  the  polyhalite  region 
8  free  from  borates.      Most  of  the  boric  acid  is  found  in  the  residue 
Hiisoluble    in    water.     Where   lenses   of   rock   salt    are    enclosed    in 
nallite,    the   veins  contained   in  these  lenses  are  much  richer  in 
rates  than  those  of  the  typical  older  salts.     No  such  regularity  is 
and   in   the   distribution   of    borates   as   in    that   of  ammonia  and 
romine.      The    proportion   of   borates   is    slightly   lowered    in    the 
mmediate  neighbourhood  of  boracite  concretions. 

The  turmeric  test  is  sensitive  to  0-00005  milligram  BgOg  in  1  c.c. 
Phe  quantitative  estimation  is  best  performed  by  Wherry's  method 
Abstr.,  1909,  ii,  92).  C.  H.  D. 


The  Alunite-Beudantite  Group.    Waldemar  T.  Schaller  {Am^r. 

Sci. J  1911,  [iv],  32,  359 — 364). — The  minerals  of  this  group  (com- 
»are  G.  T.  Prior,  Abstr.,  1903,  ii,  377)  are  all  rhombohedral,  but  they 
ften  exhibit  optical  anomalies.  They  fall  into  the  following  three  sub- 
roups  of  sulphates,  phosphates,  and  sulphato-phosphates,  of  which 
lunite,  hamlinite,  and  beudantite  respectively  may  be  taken  as  the 
ypes.     The  general  formula  is  written  [R"'(OH)2]6ll"[M]2[M2]. 

Various  incompletely-described  minerals,  which  may  possibly  belong 

this  group,  are  discussed.  It  is  suggested  that  goyazite  is  identical 
ith  hamlinite  ;  and  utahite,  carphosiderite  and  its  aluminous  variety 
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apatelito,  raimondite,  pastreite,  and  cyprusite  are  all  united  under  the 
name  carphosiderite,  with  the  new  formula  3Fe203,4S03,7H20  (identical 
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with  that  in  the  above  table).  The  formula  of  pharmacosiderite,  when 
written  in  the  form  2(H,K)20,3Fe203,2As205,7H20  +  4H20,  suggests 
that  this  mineral  may  also  belong  to  the  hamlinite  sub-group. 

L.  J.  S. 

Composition  of  French  Phosphorite  Minerals.  Waldemar 
T.  ScHALLEK  (J^  Washington  Acad.  Sci.,  1911,  1,  151). — Lacroix  has 
regarded  the  French  phosphorites  as  mixtures  of  collophanite,  dahllite 
(  =  podolite),  and  francolite  ( =  staffelite),  and  he  has  ascribed  certain 
foi-mulse  to  these  species  (Abstr.,  1910,  ii,  622,  720).  A  study  of  the 
published  analyses  leads  to  the  following  formulae  as  more  probable  : 

Dahllite 9CaO,3P205,CaO,COo,H20 

Francolite 9CaO,  SPgOg,  CaFj,  COs.HjO 

Collophanite 9CaO,  3P2O5,  OaO,  COg,  HgO  +  nH^O 

L,  J.  S. 


Herderite  Crystals  from  Auburn,  Maine.  William  E.  Ford 
{Amer.  J.  Sci.,  1911,  [iv],  32,  283— 286).— A  crystallographic 
description  is  given  of  herderite  crystals  from  Mt.  Apatite,  Auburu, 
Maine,  which  are  of  interest,  in  that  some  of  them  are  untwinned  and 
distinctly  monoclinic,  whilst  others  show  the  union  of  two  individuals 
twinned  on  the  basal  plane,  so  producing  the  pseudo-orthorhombic 
forms  characteristic  of  this  mineral.  The  measured  angles  approach 
more  closely  those  of  Penfield  (1894)  for  the  hydro-herderite, 
Ca[Gl(0H)]P04,  from  Paris,  Maine,  than  those  of  Dana  (1884)  for 
the  hydro-fluor-herderite,  Ca[Gl(F,0H)]P04,  from  Stoneham,  Maine. 
A  partial  analysis  of  the  crystals  gave,  however,  F  =  604%,  HgO™ 
3"62%,  proving  the  material  to  be  hydro-fluor-herderite.  The 
suggestion  of  Penfield  that  the  angles  of  the  crystals  vary  with  the 
composition  is  therefore  not  supported.  Penfield's  angles  are  adopted 
for  both  varieties  as  being  the  most  trustworthy.  L.  J.  S. 

Hinsdalite,  a  New  Mineral.  Esper  S.  Larsen,  jun.,  and 
Waldemar  T.  Schaller  {Amer.  J.  Sci.,  1911,  [iv],  32,  251—255).— 
This  new  mineral  occurs  in  considerable  abundance  at  the  Golden 
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Fleece  Mine,  near  Lake  City,  Hinsdale  Co.,  Colorado,  where,  together 
with  quartz,  it  forms  the  gangue  of  a  vein  intersecting  volcanic  rocks. 
Associated  minerals  in  the  vein  are  barytas,  iron-pyrites,  galena, 
tetrahedrite,  and  rhodochrosite.  The  hinsdalite  is  granular  and 
coarsely  crystalline,  with  a  dark  grey  colour  and  a  vitreous  to  greasy 
lustre.  Crystals  are  nearly  colourless  with  a  greenish  cast ;  they  have 
the  form  of  cube-like  rhombohedra  (rr'  =  91°18')  or  of  six-sided  plates. 
There  is  a  perfect  cleavage  parallel  to  the  base  ;  H.  =  4|  ;  sp.'gr.  3*65. 
The  crystals  are  zoned  and  exhibit  optical  anomalies ;  an  optically 
( + )  uniaxial  centre  is  surrounded  by  sectors  with  axial  angles 
2E-32°.  Refractive  indices, a  =  1-670, )8=1 -671,7  =1-689.  Analysis 
gave : 

PbO.         SrO.         CaO.        AI2O3.         SO3.  P^Og.         H2O.         Total. 

31-75        3-11         trace        26-47         14-13         14-50         10-25        100-21 
corresponding  with  2PbO,3Al203,2S03,P205,6H20,  mixed  with  17-44% 
of  the  svanbergite  molecule.     The  mineral  is  infusible  and  is  practi- 
cally insoluble  in  acids ;    its  water  is  lost  between  400°  and   600°. 
Hinsdalite  therefore  falls  into  the  following  isomorphous  group  : 

Rhombohedral 
(ffl  :  c). 

Svanbergite 2SrO,3Al203>2S03,P20,,6H20      1:1-2063 

Hinsdalite  2PbO,3Al203,2S03,P265,6HoO     1:1-2677 

Corkite    2PbO,3Fe203,2S03,P205.6H20     1:1-1842 

Beudantite 2PbO,3Fe203,2303,As205,6H20  1  :  1-1842 

L.  J.  S. 

Crystallised  Variecite  from  Utah.  Waldemae  T.  Schaller  {J. 
Washington  Acad.  S'ci.,  1911,  1,  150 — 151). — The  bright  green  crystals 
[from  Lucin,  Utah,  are  orthorhombic  with  a  tabular  habit  or  a  form 
similar  to  those  of  the  analogous  minerals^  scorodite  and  strengite 
|(  =  phosphosiderite).  They  are  only  slightly  pleochroic,  and  have  a 
Imean  refractive  index  of  1*560  and  birefringence  0*032.  All  the 
[water  is  lost  at  160°,  and  the  crystals  become  lavender-coloured  with 
Istrong  pleochroism,  mean  refractive  index  1*448,  and  birefringence 
|0  003.  The  dehydrated  material  is  readily  soluble  in  acids,  whilst  the 
;reen  crystals  are  sparingly  soluble.  Analysis  agrees  with  the  usual 
formula  Al203,P205,4H20 : 

P2O5.        V2O3.      Cr203.      Fe203.      Al,03.        H2O.         Total.        Sp.  gr. 
44-73         0-32         0-18         0-06         3240         22-68         100-37         2-54 

L.  J.  S. 

Fermorite  and  Tilasite  from  the  Manganese-ore  Deposits  of 
Endia.  G.  F.  Herbert  Smith  and  George  T.  Prior  (Min.  Mag., 
1911,  16,  84 — 96j. — The  new  mineral  fermorite  forms  veins  of  pale 
Mnkish-white  or  white  material  in  the  manganese-ore  (a  mixture  of 
oraunite,  hollandite,  and  pyrolusite)  at  Sitapar,  Central  Provinces. 
It  is  translucent  with  a  greasy  lustre,  and  is  optically  uniaxial  and 
jiegative.     One  specimen  showed  a  prism  of  60°,  proving  the  mineral 

be  hexagonal,  and,  as  seen  from  analysis  I,  isomorphous  with 
Apatite.     Formula  :  3[(Ca,Sr)3(P,As)208],Ca(OH,F)2. 

Total  less 

AS2O5.  P2O5.  FeO.  CaO.  SrO.  MgO.  F.  HgO.  Insol.  0  for  F.  Sp.  gr, 
IL  25-23  20-11  —  44*34  9*93  —  0*83  trace  0-08  100-17  3-518 
|l.   50*35      0-43     0-55     25-68     0-66     18*34     7*18     0-73      0*05       100-35       3*77 
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Tilasite  occurs  as  pale  green,  translucent  to  opaque  crystals,  some- 
what resembling  apatite  in  appearance,  in  a  quartz-barytes  vein 
traversing  the  manganese-ore,  and  in  a  quartz-spessartite-braunite 
rock ;  both  occurrences  are  at  Kajlidongri,  Jhabua  State.  The 
crystals  are  monoclinic  [a  :  6  :  c  =  0'7503  : 1  : 0-8391  ;  y8  =  59°0 J'],  and 
are  of  interest  in  belonging  to  the  clinohedral  class,  there  being  a 
plane  of  symmetry,  but  no  axis  of  symmetry.  The  optic  axial  plane 
is  perpendicular  to  the  plane  of  symmetry;  2F=82°44:';  a  =  l'640, 
^=]'660,  y=1675(Na).  Analysis  II  gives  the  formula: 
(MgF)CaAs04.  '^^®  identity  of  the  mineral  with  tilasite  or 
fluor-adelite  from  Sweden  (Sjogren,  1 895)  is  discussed.  L.  J.  S. 

Analyses  of  Stibiotantalite.  William  E.  Ford  (Amer.  J.  Sci., 
1911,  [iv],  32,  287— 288).— In  the  analyses  of  stibiotantalite  from 
San  Diego  Co.,  California  (Penfield  and  Ford,  Abstr.,  1906,  ii,  681), 
the  relative  amounts  of  tantalum  and  columbium  were  estimated 
indirectly  from  the  specific  gravity  of  the  mixed  oxides  on  the 
assumption  that  the  composition  and  sp.  gr.  vary  proportionally. 
It  has  been  shown,  however,  by  Foote  and  Laogley  (Abstr.,  1911, 
ii,  71)  that  the  curve  obtained  by  plotting  the  sp.  gr.  against  the 
composition  is  not  quite  a  straight  line  ;  the  oxides  apparently  form 
a  solid  solution,  and  do  not  exist  together  simply  as  a  mechanical 
mixture.  From  the  table  of  Foote  and  Langley  a  correction  of  about 
2%  is  to  be  made  in  the  old  analyses,  which  are  re-calculated  under 
I  and  II.  Under  III  are  given  the  results  of  a  new  analysis  by 
Foote  and  Langley : 

TajOs.  CbaOg.  ^\0y  BigOs.  Total,  Sp.  gr. 

I.     13-00  37-30  49-28            0-53  100-11  5-98 

II.     33-86  21-47  44-26             0-33  9992  672 

III.     41-92  16-19  40-95            0-60  99-66  6-80 

L.  J.  S. 

Trans-Baikal  Minerals.  S.  D.  Kusnetzoff  {Bidl.  Acad.  Set. 
St.  Pelersbourg,  1911,  897 — 901). — Descriptions  are  given  of  the 
following  minerals. 

Powellite,  in  crusts  of  white  plates.     Composition  : 

M0O3.     CaO.     FegOs.AlgOa.    SiOa.     Total.  ,» 

70-05     25-10  3-45  1*80      100-50  I 

The  original  powellite  from  Idaho  contained  1028%  W0O3. 
Bismuthospherite. — Two  specimens :  (a)  greenish-brown,  D  7-00,  and 
(yS)  apple-green,  D  6-86,  gave  on  analysis,  after  allowing  for  insoluble 
residue  : 

BigOs.  CO2.  H2O.        Total.  '■ 

90-13—90-19     9-23—9-11     0-64—0-70     100 

Pure  bismuthospherite,  BioCOr,  contains  BioOo,  91-3,  and  COg,  8*7%. 

T.  H.  P.  ;|i^; 


A  Ne-v^  Variety  of  ChrysocoUa  from  Chile.     Harry  F.  Kbllbb 
{Proc.  Amer.  FhU.  6'oc.,  1909,  48,  65— 66).— ChrysocoUa  shows  wide 
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variations  in  composition,  and  the  colour  ranges  from  bright  green  to 
blue.     Analyses  of  green  material  agree  with  the  formula 

CuSi03,2H20. 
The  following  analyses  are  given  of  turquoise-blue  material  occurring 
as   enamel-like   crusts   in    a    honey-combed,    siliceous    matrix    from 
Huiquintipa,    prov.  TarapacA,  Chile.     It   is  brittle;  H.  =  3|  3  and  is 
readily  decomposed  by  acids  without  gelatinisation.     The  powder  is 
pale  green.     It  blackens  when   heated ;    two-thirds  (13'41%)  of   the 
water  is  lost  below  125°,  and  the  remainder  only  at  a  red-heat.     The 
formula  is  therefore  written  as  a  hydrated  acid  metasilicate, 
CuH2(Si03)2,H20  : 
SiOa.         CuO.      AI2O3.       FeO.        CaO.       MgO.        H2O.         Total       Sp.gr. 
I.     46-14        28-85       0-58         1-38         1-64        0-83         20-15        99*54        2532 
II.     45-89        28-69       0-47         1-33         1-67         I'Ol         20-32         99-38  — 

L.  J.  S. 

Beryl  and^Rhodizite  from  the  Pegmatites  of  Madagascar. 
Louis  Duparc,  M.  Wundek,  and  R.  Sabot  {Bull.  Soc.  fran^.  Min., 
1911,  34,  131 — 139). — A  crystal  of  beryl  from  Maharitra,  of  tabular 
habit  and  rich  in  faces,  differs  from  those  previously  described  from 
this  locality  (Abstr.,  1910,  ii,  312  ;  1911,  ii,  736)  in  being  much 
thinner  and  in  its  pale  bluish-green  (instead  of  rose-red)  colour. 
D  2-8474;  refractive  indices  (Na  light),  w  1-5974,  e  1-5890. 
Analysis  1. — These  results  confirm  the  presence  in  the  Madagascar 
pegmatites  of  two  types  of  beryl  :  one  the  ordinary  aquamarine  with 
prismatic  habit  and  few  crystal-faces,  low  density  and  refractive 
indices,  poor  in  alkalis,  and  without  caesium  and  rubidium ;  the  other 
of  tabular  habit  parallel  to  the  base  and  rich  in  faces,  with  higher 
density  and  refractive  indices,  and  rich  in  alkalis,  particularly  caesium 
and  rubidium  : 

Loss  on 
K2O.    NagO.     LijO.    CsjO.  Kb^O.  ignition.  Total. 
0-68      2  05      1-99      0-87      1*34      2-20      99  97 
1-41      1-78      0-68      3-47      2-29      1-42 
B2O3,  by  diflference,  43-33. 

Rhodizite  occurs  in  association  with  rubellite  at  Ampakite  in  the 
ihatany  valley.  The  two  crystals  described  have  the  form  of  the 
iombic-dodecahedron  with  small  tetrahedral  faces ;  they  are,  however, 
Beudo-cubic  and  birefringent ;  retractive  index  (Na)  1-6935  (and 
[•6952) ;  D  3-344.  The  crystals  are  translucent  with  a  vitreous  lustre, 
id  yellow  with  a  tinge  of  green.  Analysis  II,  corresponding  with 
j4AlgGl7(Li,K,Cs,Rb,Na,H)4039,  differs  appreciably  from  Pisani's 
Halysis  (Abstr.,  1910,  ii,  57)  of  rhodizite  from  Madagascar. 

L.  J.  S. 


SiOj. 

AI2O3. 

GIO. 

MgO. 

I.  61-67 

17-41 

11-76 

trace 

I.     3-18 

27-40 

14-93 

0-11 

Samarskite,    etc.,    from    Madras.     George    Howlett    Tipper 

IRec.  Geol.  Surv.   India,    1911,  41,    210 — 213). — Angular  masses  of 

imarskite,  up  to  200  lb.  in  weight,  occur  in  a  garnet-bearing  pegmatite 

In  the  Sankara  mica  mine  in  Nellore  district,  Madras.     On  the  con- 

phoidal  fracture  it  is  black  with  a  brilliant  lustre;  D  5-4 — 5-7.     It  is 

columbate  and  tantalate  of  cerium  and  yttrium  earths,  with  iron, 
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calcium,  and  very  variable  amounts  of  uranium.  Associated  with  it 
are  long,  black  crystals  resembling  allanite,  but  differing  from  this  in 
containing  17-8%  CbgOg  and  5-39%  UgOg;  it  contains  also  19-8% 
cerium  earths ;  D  3'05.  Another  associated  mineral  is  a  hydrated 
zircon  resembling  cyrtolite,  but  containing  some  uranium.  This 
occurs  as  sheaf -like  groups  of  pale  greyish-brown  crystals  ;  D  4*09. 
The  following  analysis  corresponds  with  the  formula  2ZrSi04,H20. 
The  powdered  mineral  is  attacked  by  hot  concentrated  hydrochloric 
acid,  and,  after  one  hour,  15%  is  dissolved,  all  the  iron  and  part  of  the 
zirconia  going  into  solution  : 


ZrOa. 

SiOg. 

Fe^Og. 

CejOg,  etc. 

MnO. 

U3O8. 

HjO. 

Total. 

62-3 

26-06 

5-41 

trace 

trace 

2-42 

3-3 

99-49 

L.  J.  S. 

Meteoric  Iron  from  Currant  Creek,  Colorado.  William  P. 
Headden  {Froc.  Colorado  -6W.  Soc,  1908,  9,  79 — 80). — This  mass  of 
596  lbs.  was  found  about  1906  at  Currant  Creek,  twenty-two  miles 
south-west  of  Cripple  Creek.  It  shows  no  Widmanstatten  figures  on 
a  polished  and  etched  surface.     Analysis  gave  : 


Fe. 

Ni. 

Co, 

Mn. 

Cr.     Cu,  P,  CaO,  MgO. 

Sp.  gr. 

89-793 

9-999 

0-554 

0-054 

0-048                traces 

7-9394 

L.  J.  S. 


Chemical  and  Petrological  Examination  of  the  El  Nakhla 
Meteorite.  Stanislas  Meunier  {Comjjt.  rend.,  1911,  153,  785 — 787). 
— This  meteorite,  which  fell  recently  near  Alexandria,  shows  a 
remarkably  crystalline  structure,  and  consists  principally  of  fragments 
of  hypersthene  (83-34%)  united  by  a  cement  soluble  in  hydrochloric 
acid.  The  hypersthene  shows  the  macled  structure,  and  contains 
inclusions  of  ilmenite.     Analysis  gave  : 

SiOa.     AlgOj.     FegOg.     CaO.     MgO.     KgO  and  NajO.     MnO.     Total. 

47-40      0-69       20-80      15-20    14-61  0'05  0-85      99-60 

w.  o.  w. 

The  Gas  of  the  Boriferous  "  Soflaoni "  of  Larderello. 
C.  PoELEzzA  and  G.  Norzi  {Atti  R.  Accad.  Lincei,  1911,  [v],  20,  ii, 
338 — 342). — A  new  analysis  of  the  gas  from  this  source  has  given 
results  very  similar  to  those  of  Nasini,  Anderlini,  and  Salvadori 
(Abstr.,  1898,  ii,  527).  The  principal  differences  occur  in  the  case  of 
the  rare  gases,  for  which  more  accurate  methods  are  now  available. 
The  gas  has  the  following  composition  : 

COj.        HjS.         CH4.         H2.  O2.  Nj.  A.  He.  Total, 

92-2000     2-0000     1-7800     2-4500     0-1800     1-3500     0*0245     0*0155     100*0000 

The  quantity  of  radium  emanation  in  the  gas  amounts  to| 
4*813  X  10-7  c.mm.  R.  V.  S. 
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The  Nitrous  Oxide  Method  of  Estimating  the  Quantity  of 
Blood  in  the  Body.  I.  Markoff,  Fbanz  Muller,  and  Nathan 
ZuNTZ  [Zeiisch.  BalneoL,  Klimatol.  Kurort-Hygiene,  1911,  4,  Nos.  14, 
15.  Heprint,  16  pp.). — By  allowing  a  person  or  animal  to  breathe  a 
measured  quantity  of  nitrous  oxide  and  subsequently  examining  a 
sample  of  the  blood,  and  estimating  the  tension  of  the  gas  in  it,  the 
total  volume  of  the  blood  can  be  calculated.  The  difficulty  of  esti- 
mating the  gas  can  be  largely  overcome  by  the  use  of  the  gas 
interferometer.  The  influence  of  bath-treatment,  climate,  work,  etc., 
on  the  blood  volume  is  to  be  investigated  by  this  method. 

W.  D.  H. 

Action  of  *  Extracts  of  Invertebrate  Tissues  on  Blood- 
pressure.  Jean  Gautrelet  (Bull.  slat.  biol.  d'Arcachon,  1910,  13, 
53 — 63). — The  hepato-pancreas  of  the  crab,  and  of  Maia,  contains  one 
or  more  substances  slightly  soluble  in  alcohol  which  lower  the  blood- 
pressure  of  the  dog  when  intravenously  injected.  Aqueous  or  alcoholic 
extracts  of  the  genital  glands  are  inactive.  Among  molluscs,  extracts 
of  the  genital  glands  and  of  the  liver  in  Sepia,  Octopus,  and  Aplysia 
(liver  only)  depress  blood-pressure  and  diminish  cardiac  action  The 
same  is  true  for  echinoderms.  In  cases  where  depression  of  blood- 
pressure  occurs,  previous  administration  of  atropine  does  not  influence 
the  result.  W.  D.  H. 

The  Size,  and  the  Growth  of  the  Blood  in  Tame  Rats. 
R.  A.  Chisolm  {Quart.  J.  exp.  FhysioL,  1911,  4,  207— 230).— The 
[average  oxygen  capacity  per  kilo,  of  rats  weighing  from  50  to  150 
I  grams  each  is  10  c.c,  and  the  blood  volume  63  c.c.  The  average 
haemoglobin  percentage  is  86,  and  the  number  of  red  corpuscles  9 
million  per  cubic  millimetre.  A  fall  in  haemoglobin,  oxygen  capacity, 
land  blood  volume  occurs  temporarily  during  the  suckling  period,  and 
la  fall  in  blood  volume  takes  place  in  later  life  as  the  rate  of  growth 
Idimiuishes.  The  oxygen  capacity  is  less  variable  than  the  other 
factors  mentioned.  The  volume  of  the  blood  is  less  variable  than  the 
leight  of  kidneys,  liver,  and  spleen  considered  as  percentages  of  the 
)dy- weight. 

The  volume  of  the  blood  in  rats  may  be  calculated  by  the  formula 
O-9/lO'l,  and  the  total   oxygen  capacity   by   the  formula  a  0'95/8, 
^here  a  is  the  body-weight.  W.  D.  H. 

The  Influence  of  Under-feeding  on  the  Blood.     Arthur  E. 

)YCOTT  and  K  A.  Chisolm  {J.  Path.  Bact.,  1911.  16,  263—268).— 
[nder-feeding  with  a  diet  deficient  in  protein  does  not  necessarily 
iuse  any  wasting  of  the  blood  in  rats.  It  is«  suggested  that  this 
Mult  throws  some  light  on  the  duration  of  life  of  the  red  corpuscles. 

W.  D.  H. 
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The  Influence  on  the  Blood  of  the  Rat  of  the  Presence 
of  a  Transplanted  Sarcoma.  R.  A.  Chisolm  (/.  Path.  Bad., 
1911,  16,  152 — 166). — Transplanted  sarcomata  in  rats  usual!}' produce 
a  diminution  in  oxygen  capacity  and  in  haemoglobin  percentage,  which 
is  parallel  to  the  decrease  in  red  corpuscles.  The  volume  of  the  blood 
is  increased.  The  anaemia  is  usually  accompanied  by  wasting  of  the 
tissues.  The  blood  histologically  shows  signs  of  regeneration,  but  the 
mechanism  of  the  blood  destruction  is  unknown.  In  small  tumours 
occasionally  the  oxygen  capacity  and  the  blood  volume  increase  to  meet 
the  needs  of  the  tumour.  W.  D.  H. 

The  Fat-splitting  Properties  of  the  Blood  and  Serum  of  the 
Dog  under  Different  Conditions.  Emil  Abderhalden  and  Peter 
RoNA  {Zeitach.  physiol.  Chem.,  1911,  75,  30 — 37). — The  introduction  of 
foreign  blood  into  the  circulation  raises  the  fat-splitting  power  of  the 
dog's  blood,  and  especially  of  the  serum.  W.  D.  H. 

The  Individual  Differences  of  the  Red  Blood- corpuscles  on 
Hsemolysis.  Stephan  Rusznyak  {Biochem.  Zeitsch.,  1911,  36, 
394 — 396). — The  author  denies  the  correctness  of  the  conclusion 
of  Dienes  (this  vol.,  ii,  740),  that  the  corpuscles  show  individual  differ- 
ences on  hsemolysis,  on  the  ground  that  Dienes  has  assumed  that  the 
dried  matter  of  the  blood-corpuscles  contains  50%  haemoglobin,  whereas 
Abderhalden  has  shown  that  they  contain  77%.  If  Dienes'  results  be 
calculated  on  the  latter  assumption,  his  conclusions  cannot  be 
substantiated.  S.  B.  S. 

The  Action  of  Selenium  Salts  on  Red  Blood-corpuscles. 
Charles  0.  Jones  (Bio.-Chem.  J.,  1911,  6,  106 — 109). — Sodium 
selenite  does  not  produce  haemolysis  outside  the  body,  but  does  so  after 
hypodermic  injection.  The  cause  of  this  is  obscure.  Sodium  selenite 
is  reduced  to  selenium  in  the  portal  circulation,  chiefly  in  the  spleen 
and  liver.  Only  a  proportion  of  the  red  corpuscles  are  haemolysed," 
suggesting  that  these  from  the  portal  system  were  mixed  in  the  general  I 
circulation  with  those  which  are  unaffected.  Glycogen  and  sugarBi(a 
disappear  in  a  remarkable  manner  after  the  injection,  but  whether  BiiD 
this  is  a  factor  in  haemolysis  is  very  questionable.  W.  D.  H. 

The  Rate  of  Regeneration  of  Haemoglobin  after  Hsemorr-j 
hage.  Arthur  E.  Boycott  (J.  Path.  Bad.,  1911.  16,  269— 275).— j 
Rats  regenerate  haemoglobin  after  haemorrhage  more  quickly  than  do| 
rabbits,  roughly  in  the  proportion  of  three  or  four  to  one.  YoungJ 
rats  and  rabbits  regenerate  more  quickly  than  adults.  W.  D.  H. 

The  Enzymes  of  Leucocytes.  M.  Tschernoruzki  (Zeitschi  ^ 
physiol.  Chem.,  1911,  75,  216— 23] ).— The  polynuclear  leucocytes  o^SHj 
the  dog  carry  the  following  enzymes :  protease,  amylase,  diastasejIIV,  ijj 
catalase,  nuclease,  and  peroxydase,  but  not  lipase.  W.  D.  H. 

Biotoxin.  Francesco  Marino-Zuco,  R.  Onorato,  and  L.  Giuganin 
{Gazzetta,  191 1 ,  41,  ii,  358—367.  Compare  Abstr.,  1910,  ii,  223,  and  thi 
vol.,  i,  1049). — When  its  excretion  by  way  of  the  kidneys  is  interfere 
with,  biotoxin  accumulates  in  the  blood,  but  its  quantity  does  not  inci'suH 
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indefinitely,  so  that  a  part  of  the  toxin  must  be  eliminated  in  some 
way.  The  suppression  of  the  renal  secretion  was  effected  in  dogs  in 
three  ways;  (1)  by  extirpation  of  the  kidneys;  (2)  by  cutting  the 
ureters  ;  (3)  by  producing  an  artificial  nephritis.  R.  V.  S. 

The  Acidity  of  the  Gastric  Juice  of  Scyllium  Stellare. 
(Fraulein)  H.  A.  van  Herwerden  and  Wilhelm  E.  Ringer  {Zeitsch. 
physiol.  Chem.,  1911,  75,  290 — 307). — Fraulein  van  Herwerden  in  her 
first  paper  showed  that  the  Sjoqvist  method  was  inapplicable  to  the 
investigation  of  the  gastric  juice  of  the  dog-fish ;  the  acidity  is  quite 
considerable,  and  .she  believed  it  might  possibly  be  due  to  organic  acid. 
A  method  was  devised  for  testing  this  question  with  artificial  juice, 
and  found  trustworthy.  Applying  it  to  the  dog-fish  juice,  the  conclu- 
sion is  now  reached  that  the  major  part  of  the  acidity  is  due  to 
hydrochloric  acid  ;  this  was  confirmed  by  actual  analyses. 

W.  D.  H. 

Digestion  of  Casein.  Louis  Gaucher  (Compt.  rend.,  1911,  153, 
891—892.  Compare  Abstr.,  1909,  ii,  249,  236).— The  experiments 
on  dogs  described  in  the  earlier  communications  have  been  repeated 
on  a  boy,  in  whom,  owing  to  the  necessity  of  an  operation,  a  fistula 
had  been  established  at  the  opening  of  the  jejunum.  The  curdling 
of  milk  in  the  stomach  is  not  necessary  to  digestion,  since  a  considerable 
amount  passes  into  the  intestine  without  having  coagulated.  The 
larger  clots  are  broken  up  into  much  smaller  fragments  by  the 
movements  of  the  stomach ;  if  the  organ  is  incapable  of  effecting  this, 
digestion  may  be  hindered.  No  peptonisation  occurs  until  the 
milk  has  passed  the  duodenum.  W.  O.  W. 

Studies  in  Nutrition.  I.  The  Utilisation  of  the  Proteins 
of  Wheat.  Lafayette  B.  Mendel  and  Morris  S.  Fine  {J.  Biol. 
Chem.,  1911,  10,  303— 325).— It  has  been  held  in  the  past  that 
vegetable  proteins  are  not  utilised  as  thoroughly  in  the  body  as  those 
of  animal  origin.  The  indigestibility  of  such  proteins  is  largely  due 
to  unfavourable  concomitant  conditions,  of  which  the  most  important 
admixture  with  cellulose.  In  the  present  experiments  such  condi- 
ions  were  eliminated  as  far  as  possible,  and  it  was  found  in  men  and 
logs  that  glidin  (a  commercial  product,  which  is  mainly  gliadin,  and  is 
ree  from  starch),  gluten  (also  commercial),  and  the  two  characteristic 
proteins  of  wheat,  gliadin  and  glutenin,  are  as  thoroughly  utilised  as 
kre  the  nitrogenous  components  of  fresh  meat.  W.  D.  H. 

Studies  in  Nutrition.  II.  The  Utilisation  of  the  Proteins 
lof  Barley.  Lafayette  B.  Mendel  and  Morris  S.  Fine  {J.  Biol. 
\Chem.,  1911,  10,  339 — 343). — Under  favourable  conditions,  barley 
rotein,  like  that  of  the  closely  related  cereal,  wheat,  would  be  almost 
Brfectly  digested.  W.  D.  H. 

The  Resorption  of  Gelatin  from  the  Small  Intestine.  Felix 
Ieach  (Biochem.  Zeitsch.,  1911,  36,  498). — The  author  recalls  his  own 
sxperiments  (Abstr.,  1901,  ii,  667),  in  which  the  time  of  action  was 
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five  and  a-half  hours,  whereas  in  Minami's  experiments  (this  vol.,  ii, 
810)  the  time  of  action  was  only  one  hour.  S.  B.  S. 

Physiology  of  Digestion.  IV.  The  Total  Chlorine  of  the 
Animal  Body  on  a  Diet  Rich  in  Chlorine.  Rudolf  Rosemann 
{Pfliiger's  Archiv,  1911,  142,  447—458.  Compare  Abstr.,  1910, 
ii,  1082). — The  percentage  of  chlorine  in  the  body  of  the  normal  dog 
is  0"112.  On  food  poor  in  chlorine  this  falls.  The  present  research 
deals  with  the  effect  of  a  diet  rich  in  chlorine,  and  consists  of  experi- 
ments on  two  dogs.  In  the  first,  the  feeding  was  continued  for  three 
weeks.  The  chlorine  rose  to  0'136%,  but  that  of  the  skin  was  not 
greater  than  that  of  the  body  as  a  whole.  In  the  second,  the  feeding 
was  kept  up  for  two  months.  The  percentage  in  the  whole  body  rose 
to  0"163%,  and  of  the  skin  to  0*342%,  which  confirms  the  statements 
previously  made  concerning  the  skin  as  a  chlorine  dep6t.  The 
percentage  in  the  blood  was  also  high  (0'308%).  W.  D.  H. 

Physiology  of  Digestion.  V.  The  Total  Chlorine  of  the 
Human  Fcetus.  Rudolf  Roskmann  {Pfliiger's  Archiv,  1911,  142, 
459 — 460). — That  the  foetus  has  a  high  percentage  of  chlorine  is  com- 
tirmed  by  the  analyses  recorded  of  a  human  foetus  18  centimetres  long  ; 
it  contained  0-252%  of  chlorine.  W.  D.  H. 

Chemistry  of  the  Hen's  Egg.  Kenji  Kojo  {Zeitsch.  physiol. 
Ghem.,  1911,  75,  1 — 12). — The  following  analytical  figures  are  given  : 


White. 

Yolk. 

Water    

87-71 

49-73 

Total  solids 

12-29 

50-27 

Ash  

0-4 

1-44 

Organic  solids 

11-89 

48-83 

Total  nitrogen 

1-75 

2-49 

Dextrose 

0-55 

0-27 

i 


W.  D.  H. 

Biology  of  the  Egg,  a  Chemico-Anatomical  Co-ordination. 
ViNCENzo  DiAMARE  {Anat.  Anzeiger,  1911,  40,  205 — 207). — The  eggs 
of  birds  and  reptiles  contain  dextrose,  which  is  apparently  formed  from 
the  living  material  present.  The  bulk  of  the  paper  is  polemical 
against  Salkowski,  who,  it  is  complained,  has  misrepresented  the 
author's  views  on  the  part  played  by  sugar  in  development. 

W.  I).  H. 

The  Catalase  of  Sea-Urchin  Eggs  Before  and  After  Ferti- 
lisation, -with  Especial  Reference  to  the  Relation  of  Catalase 
to  Oxidation  in  General.  Samuel  Amberg  and  M.  C  Winternitz 
{J.  Biol.  Chem.,  1911,  10,  295  — 302).— The  fertilisation  of  sea-urciiin'a 
eggs  leads  to  an  increase  of  four  to  six  times  its  cell  oxidation,  but  this 
is  not  accompanied  by  an  increase  in  its  catalytic  activity. 

W.  D.  H. 

Are  the  Oxidative  Processes  Independent  Variables  in 
Vital  Processes  ?  Jacques  Loeb  and  Hardolph  Wastenbyb 
(Biochem.    Zeitsch.,    1911,   36,    345 — 356). — The    experiments   werBi 
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carried  out  with  the  eggs  of  sea-urchin  (Arhacia),  and  the  temperature- 
coefficients  of  oxidation  and  rate  of  development  were  determined. 
The  latter  was  estimated  by  determining  the  time  elapsing  between 
fertilisation  with  the  spermatozoa  and  the  first  bifurcation  of  the 
eggs.  The  temperature-coefficients  for  both  processes  between 
15°  and  30°  were  found  to  be  nearly  identical  ( =  about  2).  The  tempera- 
ture-coefficient for  the  development  rate  increased  with  decreasing 
temperature,  whereas  that  of  the  oxidation  process  remained  nearly 
constant.  The  amount  of  sodium  cyanide  necessary  to  just  inhibit 
development  did  not  decrease  the  oxidative  process  by  quite  one- 
quarter  of  the  total.  This  fact  is  in  harmony  with  the  discovery  that 
the  rate  of  oxidative  processes  is  increased  by  about  one-quarter  by 
fertilisation.  From  these  facts  it  can  be  understood  why  the  tem- 
perature-coefficients of  oxidation  and  development  rate  are  no  longer 
identical  at  lower  temperatures.  At  temperatures  above  32°,  at 
which  bifurcation  is  impossible,  the  oxidative  processes  also  rapidly 
diminish.  The  results,  without  confirming  the  hypothesis  that  the 
oxidative  processes  are  independent  variables  in  the  development  of 
the  egg,  do  not  contradict  it.  S.  B.  S. 

Chemical  and  Physiological  Examination  of  the  Liver  of 
Oxen.  A.  Daniel-Brunet  and  C.  Eolland  {Compt.  rend.,  1911, 
153,  900 — 902). — The  bile  of  oxen  gave  the  following  analytical 
results,  stated  to  be  more  complete  than  any  hitherto  published. 
The  weights  are  in  grams  per  kilogram  of  fresh  material.  The 
amount  of  bile  from  one  animal  variedjfrom  395fto  630  c.c.  It  had 
D^^  r024 — 1*027,  and  gave  an  extract,  dried  in  a  vacuum,  of 
90-3— 90-5  ;  dried  at  100°,  88-5— 92-5  ;  at  110°,  86-80  to  89-60.  Ash, 
12-5—14-30;  chlorides  (as  NaCl),  2-38—2-68;  P2O5,  1-31—1-58; 
Fe,  0-016— 0-018.  Nitrogen,  2-3—2-5;  fat,  27-80—28-80;  bile  salts 
[(sodium  glycocholate  and  taurocholate),  15-30 — 15-80 ;  nucleoprotein, 
|1 -15— 2-25  ;   lipoids,   1-100—2-130.     The  latter  contained  cholesterol 

•410—0-813,  with  lecithin  and  neutral  soaps  0-690—1-317.  The 
livers  of  the  same  animals  gave  water,  689 — 755*20 ;  ash  free 
|From    carbon,     16-20—20-49;     glycogen,    28-80-83-40;    carbamide, 

•615-0-683;  PgOg,  2-90-3-48;  chlorides  (as  NaCl),  1-95—2-86.  The 
igures  represent  parts  per  1000  of  fresh  substance.  W.  0.  W. 

[The  Relationship  between  Nuclear  Material  and  Develop- 
mt.  Ernst  Masing  Zeitsch.  physiol.  Chrni.,  1911,  75,  135 — 140). 
["he  numbers  given  in  connexion  with  the  liver  of  rabbit  embryos 
►w  that  nucleic  acid  is  more  abundant  relatively  in  early  than  in 
jr  stages.  W.  D.  H. 

Jio-chemical  Relations  of  Various  Lipoid  Substances  in  the 
iver.  Frederick  P.  Wilson  {Bio.-Chem.  J.,  1911,  6,  100—105).— 
acetone-insoluble  fraction  of  the  ether  extract  of  the  liver  yields 
most  suitable  antigen  in  the  Wassermann  reaction.  Extracts 
liade  with  cold  and  hot  alcohol  yield  substances  which  differ  from 
ich  other  and  from  those  in  the  ether  extract  in  physical  and  bio- 
jiemical  properties,  but  these  differences  are  apparently  not 
3peiident  on  the  saponification  or  iodine  values.  W.  D.  H. 


fl 


ii.    1112  ABSTRACTS   OF   CHEMICAL   PAPERS. 

Deamidisation.  Gertrude  D.  Bostock  (Bio.-Chem.  J.,  1911,  6, 
48 — 68). — Emulsions  of  liver  and  intestinal  mucosa  liberate  ammonia 
from  asparagine  to  a  less  extent  than  from  glycine  and  leucine,  and  more 
than  from  alanine.  This  confirms  Lang's  statement,  but  no  inhibition  of 
the  deamidising  enzyme  was  found  on  adding  an  antiseptic.  In  the 
body  the  nitrogen  of  glycine  appears  quantitatively  as  urea  in  the 
urine  within  eight  hours,  whilst  only  63%  of  asparagine  nitrogen  so 
appears  in  the  same  time,  whereas  in  vitro,  ammonia  is  more  readily 
liberated  from  asparagine  than  from  glycine,  that  is,  the  amide 
nitrogen  attached  to  the  carboxyl  group  is  more  readily  liberated  than 
the  amide  group  in  the  a-position.  W.  D,  H. 

The  Possible  Vicarious  Relationship  between  the  Pituitary 
and  Thyroid  Glands.  Sutherland  Simpson  and  Andrew  Hunter 
{Quart.  J.  exp.  Physiol.,  1911,  4,  257 — 272). — Complete  removal  of 
the  thyroid  in  lambs  from  seven  to  eight  months  old  and  in  adult  sheep 
does  not  lead  to  the  appearance  of  iodine  in  the  pituitary  even  after 
so  long  an  interval  as  five  to  six  months.  On  the  assumption  that  the 
active  substance  secreted  by  the  thyroid  is  the  one  which  contains 
iodine,  no  support  is  lent  to  the  view,  originally  advanced  by  Rogowitsch, 
that  there  is  a  vicarious  relationship  between  the  two  organs.  In 
thyroidectomised  animals  the  increase  noted  in  the  size  of  the  pituitary 
body  was  not  so  great  as  has  been  reported  by  other  observers. 

W.  D.  H. 

The  Thyroid  and  Enzymatic  Processes.  A..  J.  Juschtschenko 
{Zeitsch.  physiol.  Chem.,  1911,75,  141 — 168), — Removal  of  the  thyroid 
in  dogs  and  rabbits  lessens  the  amount  of  catalase  in  all  the  organs 
investigated,  including  the  blood ;  the  amount  of  nuclease  is  also 
lessened.  Administration  of  thyroid  extract  increases  the  catalase,  the 
nuclease,  the  inorganic  phosphates  of  the  blood,  the  antitryptic  and 
hsemolytic  power  of  the  serum,  and  the  appearance  in  the  blood  of 
materials  which,  together  with  the  antigen  from  the  thyroid,  lead  to  a 
union  with  complement.  W.  D.  H. 

Proteolysis    in    the   Thymus    of   the   Calf.     Nils  J.   Rodin 
{Zeitsch.   physiol.  Chem.,   1911,    75,    197— 206).— Proteolytic  changes 
occur  more  readily  in  the  autolysing  thymus  if  the  reaction  is  acid  | 
than  if  it  is  alkaline  or  neutral.     This  apparently  is  not  due,  as  in  the  ||| 
spleen   (Hedin),   to  the  effect  of  acid    in    destroying   an    inhibitory 
substance.     The  proteolytic  enzyme  was  obtained  by  perfusing  the 
organ  with  0*2%  acetic  acid  ;  it  is  feebly  antagonised  by  ox-serum  ;  if  i- 
the  enzyme  is  prepared  by  a  neutral  (calcium  carbonate)  infusion,  no!| 
such   inhibition  is    noticed.     Kaolin  added   in  quantity  sufficient  toil 
completely  precipitate  proteins  leaves  the  enzyme  prepared  by  either!} 
method  largely  in  solution.  W.  D.  H.     j 

Fatty  Streaks  in  the  Tunica  Intima  of  Arteries.  Oskabj 
Klotz  and  M.  F.  Manning  (/.  Path.  Pact.,  1911,  16,  211— 220).— Ini 
this  degenerative  condition,  which  may  occur  in  quite  young  people, 
the  fat  is  deposited  in  the  cells  of  the  sub-endothelial  layer,  and  ttfij^. 
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endothelium  may  be  but  loosely  attached  ;  the  elastic  fibres  also  appear 
as  though  they  were  undergoing  a  fatty  change,  and  the  process  may 
go  on  and  involve  the  middle  coat  of  the  artery.  The  fat  stained  as 
neutral  fat  does  ;  it  was  all  dissolved  out  by  alcohol  and  ether ;  some- 
times the  fat  globules  are  anisotropic,  and  are  therefore  probably 
lipoid.  The  cause  of  this  change,  which  primarily  attacks  the  internal 
coat,  is  probably  direct  irritation  by  toxins  produced  by  infection, 

W,  D.  H. 

Gas  Production  in  Teleostean  Fishes.  W.  N.  F.  Wood- 
land (Anat.  Anzieger,  1911,  40,  225 — 242). — The  structure  of  the 
swim  bladder,  and  the  very  remarkable  arrangements  for  its  blood 
supply  are  described  in  full.  In  the  process  of  oxygen  secretion  into 
the  bladder,  there  is  no  haemolysis  of  corpuscles,  but  the  gas  comes 
from  what  is  in  solution  in  the  plasma.  The  use  of  a  second  rete 
mirabileof  capillaries  on  the  course  of  the  returning  venous  blood  is  at 
present  unknown,  W,  D,  H. 

Stability  of  tbe  Photogenic  Material  of  the  Lampyridse  and 
its  Probable  Chemical  Nature.  F.  Alex.  McDermott  {J.  Amer. 
Chem.  Soc,  1911,  33,  1791—1797.  Compare  Kastle  and  McDermott, 
Abstr.,  1910,  ii,  1088;  McDermott,  this  vol,  i,  396).— A  further 
study  of  the  photogenic'  compound  of  Photinus  pyralis  and  other 
Lampyridae  has  shown  that  it  is  more  stable  towards  atmospheric 
oxygen  than  is  usually  supposed,  especially  when  it  has  been  dried  out 
of  contact  with  the  air.  There  can  be  little  doubt  that  the  luminous 
activity  is  the  result  of  the  oxidation  of  the  photogenic  compound, 
which  is  probably  a  lipoid  (phosphatide)  containing  an  unsaturated 
aliphatic  radicle  and  an  albuminous  complex. 

A  bibliography  of  the  subject  is  appended.       .  E.  G. 

Proteolytic  Enzymes  of  Invertebrates.  J.  Sellieu  (Bull.  stat. 
biol.  (VArcachon,  1910,  13,  67 — 205). — In  the  majority  of  cases,  the 
juices  are  neutral  or  slightly  acid  ;  the  acidity  is  insufficient  for  true 
peptic  action,  and  in  certain  cases  is  due  to  amino-acids.  The  hepato- 
pancreas  of  Helix  and  Aplysia  has  no  proteolytic  action.  The  digestive 
juices  of  Crustacea,  cephalopods,  and  worms  are  ereptic,  readily 
liberating  amino-acids  from  proteins  and  proteoses.  The  juices  of 
j  gasteropod  molluscs  are  inactive.  Frequently  rennetic  action 
!  occurs,  which  runs  parallel  with  proteolytic  power.  In  many  cases  the 
liver  appears  to  be  an  organ  of  absorption.  VV.  D.  H. 

The  Surface-tension  of  Lymph.  I.  and  II.  Giuseppe  Buglia 
UBiochem.  ZeitscL,  1911,  36,  411  —  420,  421— 434).— (I)  The  blood  of 
lanimals  four  to  five  hours  after  ingestion  of  food,  and  of  fasting  animals 
Ishowed  no  marked  differences  in  either  the  sp.  gr.  or  surface-tension. 
lOn  the  other  hand,  the  lymph,  the  surface  tension  of  which  was  not 
jaffected  much  by  the  ingestion  of  carbohydrates,  showed  a  marked 
diminution  after  ingestion  of  proteins  and  fats  (as  compared  with  the 
lymph  of  fasting  animals).  The  sp.  gr.  also  is  lowered,  whilst  the  per- 
^ntage  of  total  solids  increases.     The  fats  cause  a  greater  lowering  of 
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surface-tension  than  proteins.  The  significance  of  these  facts  as  they 
bear  on  the  method  of  resorption  of  food-stuffs  is  discussed.  The 
surface-tension  of  lymph  falls  markedly  in  the  first  hour  after  food 
ingestion,  and  does  not  commence  to  rise  again  even  after  ten  hours. 

(II)  By  the  same  method  it  was  found  that  alcohol  is  rapidly 
absorbed  both  from  the  stomach  and  small  intestine,  and  enters  the 
general  circulation  through  the  lymph  and  blood  capillaries.  Bile  salts 
introduced  into  the  stomach  affect  the  surface-tension  neither  of  the 
blood  nor  lymph.  From  the  small  intestine,  on  the  other  hand,  they 
are  absorbed  and  pass  withoiit  change  into  the  blood  stream  and 
lymph.  Sodium  soaps  are  absorbed  in  a  similar  way,  whereas  peptone 
does  not  appear  (pxcept  perhaps  in  very  small  quantities)  to  pass  the 
small  intestine  unchanged.  The  rate  of  absorption  of  these  various 
substances  was  also  investigated,  and  it  appears  that  alcohol  enters  the 
circulation  most  rapidly.  S.  B.  S. 

Physico-chemical  Investigations  on  Animal  Liquids.  VI. 
Chemical  Reaction  of  Lymph.  G.  Quagliariello  (Aui  R.  Accad. 
Lincei,  1911,  [v],  20,  ii,  273 — 279). — The  author  has  determined  the 
reaction  of  dog's  lymph :  (1)  by  measuring  the  E.M.F.  of  a  couple 
formed  of  the  lymph  and  O'OliV^-hydrochloric  acid,  the  two  liquids 
being  united  with  potassium  chloride  solution  (compare  this  vol.,  ii, 
962)  ;  (2)  by  observing  how  much  alkali  must  be  added  to  the  lymph 
to  give  an  alkalinity  corresponding  with  C^.  =  \  x  10-',  or  of  acid  to 
reach  an  acidity  corresponding  with  Coh'  =  2  x  10-*.  The  second  esti- 
mation is  carried  out  with  the  aid  of  two  mixtures  of  phosphates  and 
phosphoric  acid  which  have  that  degree  of  alkalinity  and  acidity 
respectively  ;  the  same  amount  of  indicator  is  added  to  the  standard 
solution  as  to  the  lymph,  and  acid  or  alkali  is  added  to  the  latter  until 
it  acquires  the  same  colour  as  the  standard  solution  (compare  Walpole, 
Abstr.,  1910,  ii,  541,  995).  The  dissociation  constant  of  lymph  con- 
sidered as  a  base  is  from  0'3  to  2  x  lO-^^^  whilst  the  dissociation 
constant  when  it  is  considered  as  an  acid  is  0*6  to  1*9  x  10-^*. 

R  V.  S. 

Physico-chemical  Investigations  on  Animal  Liquids.  VII. 
Chemical  Reaction  of  Bile.  G.  Quagliariello  {Atti  R.  Accad. 
Lincei,  1911,  [v],  20,  ii,  302 — 305.  Compare  preceding  abstract). 
— The  measurement  of  the  concentrations  of  H*  and  OH'  in  the  bile 
of  various  animals  by  the  electric  method  shows  that  its  reaction  may 
be  practically  neutral  or  faintly  alkaline  or  acid,  the  variations  being 
possibly  due  to  the  condition  of  the  animal.  Measured  by  the  titration 
method  already  described,  the  neutralising  power  of  the  bile  appears 
to  be  well  marked,  although  less  than  that  of  lymph  or  blood-serum ; 
the  variations  are  considerable.  Of  three  cases  quoted,  one  is  neutral, 
one  alkaline,  and  one  acid.  R.  V.  S. 

The  Behaviour  of  Sterile  and  Boiled  Milk  Towards  Rennet  ' 
and  Acid.     Alois  Kreidl  and  Emil  Lenk  (Biochem.  Zeitsch.,  1911, 
36,  357 — 362). — Both  boiled  and  sterile  milk  clot  on  treatment  with 
rennet,  if  either  the  latter  or  the  vessels  in  which  the  experiments  are 
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carried  out  are  not  sterilised.  Sterile  milk  (acidity  20 — 22)  will 
not  clot  if  treated  with  sterile  rennet  in  sterile  vessels.  Touching 
the  mixture  with  a  non-sterile  finger,  or  the  addition  of  a  few  drops 
of  ordinary  milk,  is  sufficient  to  cause  it  to  clot.  The  lactic  acid 
bacillus  develops  best  in  slightly  acidified  milk  (0'2 — 0*6  c.c.  iV/10-acid 
in  10  c.c.  of  milk).  The  addition  of  acid  to  the  extent  even  of  2  c.c. 
to  10  c.c.  of  sterile  milk  in  sterile  vessels  causes  no  precipitation,  and 
no  additional  formation  of  acid  at  incubator  temperature.       S.  B.  S. 

The   Influence   of  the   Cooling  of  Milk  on    the    So-called 
Schardinger  Reaction.     Kobert  Burri  and  H.  Schmid  (Biochem. 
Zeitsch.,  1911,  36,  376 — 388). — In  fresh  milk,  with  few  bacteria,  the 
Schardinger  methylene-blue-formaldehyde  reaction  is  not  an  unalter- 
able constant,  but  depends  on  the  temperature  at  which  the  milk  has 
been   preserved.     The   reaction  time  is  reduced  by  cooling  the  milk 
bo  10°  or  lower.     The  same  result  is  obtained  whether  the  milk  be 
cooled  only  to  10°  or  frozen.      The  authors  have  studied  the  conditions 
under  which  the  changes  produced  by  cooling  may  be  made  reversible. 
They  assume  that  by  the  cooling  of  milk  the  fat  is  converted  into  two 
eparable  phases,  the  first  being  a  change  from  the  liquid  to  the  solid 
ondition,  and  the  second  being  a  change  in  the   solid  phase,  whereby 
rystallisation  processes  play  the  main  part.  S.  B.  S. 

The  Ammonia  of  the  Urine  and  its  Relationship  to  Gastric 
Jecretion.  S.  A.  Gammeltoft  (Zeitsch.  physiol.  Chem.,  1911,  75, 
7 — 70). — The  investigations  on  human  beings  described  in  this  paper 
onfirm  Loeb's  statement,  that  ammonia  excretion  falls  after  a  meal, 
'his  indicates  that  ammonia  production  is  regulated  with  the  object  of 
laintaining  a  constant  concentration  of  hydrogen  ions  in  the  tissues. 
When  after  a  meal  hydrochloric  acid  is  absorbed,  it  is  neutralised  by 
mmonia.  W.  D.  H. 

Creatinine  Excretion  in  Man  ^Under  the  Influence  of 
[uscular  Tonus.  Cornelis  A.  Pekelbaring  {Zeitsch.  physiol. 
them.,  1911,  75,  207 — 215*). — The  present  observations  on  man 
L)nfirm  the  results  previously  arrived  at  from  experiments  on  other 
artebrates,  that  in  muscular  tonus  the  chemical  change  is  different 
j-om  that  associated  with  contraction.  In  the  former  case,  creatine 
formed  as  a  product  of  nitrogenous  metabolism,  whereas  in 
butraction  it  is  non-nitrogenous  substances  which  are  utilised. 

W.  D.  H. 

Protein  Metabolism  of  the  Foetus.  The  Distribution  of 
itrogen  in  the  Maternal  Urine  and  in  the  Fcetal  Fluids 
broughout  Pregnancy.  Dorothy  E,  Lindsay  {Bio.-Chem.  J., 
Ill,  6,  79 — 99). — The  urine  of  the  cow  contains  a  large  amount  of 
lantoin  and  of  hippuric  acid ;  bullock's  urine  contains  much  less 
ppuric  acid  and  amino-acids,  whilst  allantoin  is  almost  entirely 
«ent.  Throughout  the  first  half  of  pregnancy,  the  non-protein 
trogen  increases  in  the  fcetal'fluids,  but  the  amount  of  nitrogen  per  unit 
weight  of  the  f cetus  decreases  regularly.    The  fcetal  fluids  contaiin  urea, 

*  Proc.  K.  Akad.   Wetemch.  Amsterdam,  1911,  14,  310—314. 
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allantoin,  monoamino-acids,  creatinine,  and  creatine  together  with  small 
amounts  of  polypeptides,  diamino-acids,  and  contain  other  nitrogenous 
compounds  (which  are  absent  in  adult  urine)  of  undetermined  nature. 
Throughout  pregnancy  the  main  variation  in  the  foetal  fluids  consists 
in  a  decrease  in  the  proportion  of  urea  and  a  corresponding  increase  in 
allantoin  and  amino-acids.  The  early  allantoic  fluid,  that  is,  the  urine  of 
the  early  foetus,  shows  as  compared  with  the  urine  of  the  adult  a  low 
urea  content,  a  high  proportion  of  allantoin  and  amino-acids,  and  of 
undetermined  nitrogen.  The  foetal  metabolism  differs  from  that  of 
the  adult  in  the  less  compFete  katabolism  of  protein,  and  a  greater 
activity  of  nuclear  metabolism,  as  indicated  by  the  amount  of  allantoin. 
The  materials  used  in  the  research  were  obtained  from  sheep,  oxen,  and 
cows.  W.  D.  H. 

The  Urine  of  Women  Under  Normal  Conditions,  with 
Special  Reference  to  the  Presence  of  Creatine.  R.  A.  Keause 
{Quart.  J.  exp.  Physiol.,  1911,  4,  293 — 304). — In  women  creatine  is 
not  an  abnormal  urinary  constituent;  it  is  always  present  immediately 
after  menstruation,  and  often  in  the  inter-menstrual  period  ;  it  is 
present  throughout  pregnancy,  and  after  parturition  is  temporarily 
increased.  After  menstruation  and  during  pregnancy,  ammonia  and 
undetermined  nitrogen  increase,  whilst  urea  diminishes  in  the  urine. 
The  existence  of  a  correlation  between  creatinuria  and  the  female  sexual 
cycle  also  occurs  in  the  bitch.  W.  D.  H. 

The  Maximum  Production  of  Hippuric  Acid  in  Animals, 
with  Consideration  of  the  Origin  of  Glycine  in  the  Animal 
Body.  A.  I.  Ringer  {J.  Biol  Chem.,  1911,  10,  327— 338).— Goats 
and  rabbits  have  the  power  of  eliminating  hippuric  acid  containing 
more  glycine  than  is  preformed  in  the  proteins  they  metabolise.  As 
much  as  38  "4%  of  the  total  nitrogen  of  the  goat  is  eliminated  as 
glycine  in  hippuric  acid.  The  ingestion  of  the  benzoates  increases  the 
nitrogen  eliminated,  but  not  the  urea  ;  the  increase  is  greater  than 
is  accounted  for  in  hippuric  acid.  It  is  suggested  that  the  large 
amount  of  glycine  originates  from  the  "extra  destroyed  "  protein,  and 
not  from  the  protein  which  would  have  been  metabolised  if  no  benzoate 
had  been  given.  The  diet  has  no  influence  on  the  amount  of  hippuric 
acid  eliminated.  No  synthetic  production  of  glycine  from  glycollic 
acid  could  be  determined.  A  suckling  calf,  fifteen  days  old,  which  had 
never  received  the  glycine  complex  in  its  food,  was  in  full  possession  of 
the  power  to  synthesise  hippuric  acid  and  eliminate  it  in  large 
quantities.  W.  D.  H. 

Are  Starch  Granules  Excreted  by  the  Kidneys?  J.  Voigt 
{Biochem.  Zeitsch.,  1911,  36,  397— 400) —The  author  fed  a  normal 
individual  on  rice  starch  contained  in  a  gel  made  from  gelatin,  and 
the  urine  voided  during  the  twenty-four  hours  after  the  starch  diet 
was  examined.  The  variorjs  precautions  taken  to  avoid  any  accidental 
contamination  with  starch  granules  are  described  in  detail.  He 
failed  to  find  any  trace  of  starch  in  the  urine,  a  result  which  was  not 
in  accordance  with  those  of  Rahel  Hirsch  and  of  Verzar  (this  vol., 
ii,  744).  S.  B.  S. 
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Pancreatic  Diabetes  in  Cold-blooded  Animals.  Yincenzo 
DiAMAUK  {Arch.  ital.  biol.,  55.  Reprint,  11  pp.). — In  frogs,  removal  of 
the  pancreas  produces  intense  glycosuria,  which  is  usually  fatal  within 
a  fortnight.  Mere  separation  of  the  pancreas  from  the  intestine, 
provided  its  blood  vessels  are  intact,  does  not  lead  to  this  result. 
Frogs  can  also  be  rendered  glycosuric  by  hypodermic  injections  of 
dextrose  ;  the  pancreas  is  not  thereby  altered  histologically.  Removal 
of  both  liver  and  pancreas  does  not  produce  glycosuria,  but  the 
animals  do  not  usually  survive  this  severe  operation  long. 

In   the   dog-fish   {Scyllium,   catulus),   extirpation   of    the   pancreas 
I  produces   hyperglycaemia,   but   no   glycosuria.       The   kidney   of    this 
animal  is  not  permeable  to  dextrose,  and  none  passes  into  the  urine 
even  when  large  amounts  are  introduced  directly  into  the  circulation. 

W.  D.  H. 

Action  of  Barium  and  Calcium  on  the  Heart.  Extra 
Systolic  Ventricular  Tachycardia  Experimentally  Produced 
by  Stimulation  of  the  Accelerator  Nerves.  C.  J.  Rothbeeger 
and  Heineich  Winteeberg  {Pfliiger's  Archiv,  1911,  142,  461 — 522). — 
One  result  of  stimulation  of  the  accelerator  nerves  of  the  heart 
in  the  dog  is  that  extra  beats  of  the  ventricles  are  occasionally 
seen.  After  the  injection  of  barium  or  calcium  salts  this  always 
ccurs,  these  salts  increasing  the  irritability  of  the  neuro-muscular 
echanism  of  the  heart.  This  occurs  more  readily  on  the  left  than 
n  the  right  side.  Strontium  and  magnesium  salts  are  inactive  in 
his  direction.  W.  D.  H. 

The  Increase  of  Cardiac  Activity  Produced  by  Calcium. 
J.  RoTHBEEGEE  and  Heineich  Wintekbeeg  (FJluger's  Archiv,  1911, 
L42,  523 — 530), — Injection  of  small  quantities  of  calcium  chloride 
markedly  increases  the  output  of  the  cat's  heart  as  measured  by  a 
jitromuhr,  without  increasing  its  rate ;  the  rate  may  be  slightly 
lessened.  W.  D.  H. 

Action  of  Barium  Ions  on  the  Heart.  N.  Weeschinin 
Arch.  exp.  Path.  Fharm.,  1911,  ^,  191 — 204), — Barium  ions,  like 
ubstances  of  the  digitalis  group,  have  a  systolic  and  diastolic  action 
tn  the  frog's  heart  when  applied  endo-  or  exo-cardially.  There  is, 
lowever,  a  quantitative  difference  due  to  the  small  power  the  barium 
ons  have  in  penetrating  the  outer  surface  of  the  heart ;  the  inner 
urface  is  more  permeable.  The  effect  is  easily  removed  by  washing 
ut  with  pure  Ringer's  solution.  W.  D.  H. 

I  Biology  of  the  Metal  Thorium.  Arnold  Rossel  (Arch.  Sci. 
^hys.  Nat.,  1911,  [iv],  32,  347— 348).— Bolton  has  observed  that  if 
borium  is  kept  in  sterilised  water,  laacteria,  which  can  be  developed 
y  culture  on  gelatin,  are  formed  on  the  surface  of  the  metal.  This 
Bsult  was  not  obtained  with  any  of  the  ordinary  metals.  The  author 
as  completed  this  observation  as  follows :  Thorium  was  mixed  with 
lerilised  sea-sand  in  proportions  varying  from  0  to  50%.  These 
lixtures  were  then  placed  in  sea- water  in  separate  flasks,  and  into 
ich  there  were  put  twelve  to  fifteen  examples  of  a  simple  vertebrate 
aimal  (the  fish  Lanceolatus).     After  five  months  all  the  fish  were 
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dead  in  the  flask  with  no  thorium,  and  there  was  a  thick  growth 
of  algae.  In  the  flask  containing  50%  thorium  all  the  fish  were  alive, 
and  there  were  practically  no  algae.  In  the  intermediate  flasks  there 
was  a  gradation  in  the  state  of  the  contents.  This  seems  to  show  that 
metal  thorium  is  capable  of  destroying  certain  injurious  germs  without 
endangering  life.  W.  G. 

Biological  Action  of  Thorium.  Werner  von  Bolton  {ZeitscK 
Elektrochem. ,  1911,  17,  816 — 817). — Ordinary  distilled  water  kept  in 
closed  sterilised  vessels  containing  metallic  thorium  for  six  months 
contains  micro-organisms  capable  of  growing  on  nutrient  media.  No 
signs  of  life  are  found  alter  one  year.  Comparative  experiments  with 
other  metals  showed  no  signs  of  life  at  all. 

Amphioxus  kept  in  well  aerated  sea-water  containing  sea-sand,  or 
mixtures  of  sand  and  thorium,  died  in  five  weeks  with  sand  alone ; 
with  10%  of  thorium,  10%  of  the  fish  were  alive  after  three  months ; 
with  25%  of  thorium,  30%  of  the  fish  survived  this  time,  whereas  with 
50%  of  thorium,  90%  of  the  fish  were  still  alive  after  seven  months. 
Thorium  oxide  had  a  very  much  weaker  effect. 

The  effect  on  the  growth  of  plants  of  mixing  from  10  to  50%  of 
thorium  with  soil  is  also  studied.  Seeds  germinate  some  days  later, 
and  the  young  plants  die  when  half  developed  in  the  soil  containing 
the  metal.  T.  E. 

Investigations  with  Mesothorium  on  Animal  Germ  Cells; 
an    Experimental  Proof  of  the    Idioplasmic  Nature    of  the 
Nuclear  Material.      Oscar  Hertwig  {Sitzungsher.  K.    Akad.    Wiss. 
Berlin,  1911,  39,  844 — 873). — Previous  work  by  the  author  has  shown 
that  exposure  of  the  male  and  temale  germ  cells  to  the  influence  of  j 
radium  emanations  does    not  kill  the  cells,''- but  when   impregnation 
occurs,  development  is  slowed,  and  gives  rise  to  imperfect  and  distorted 
larvae.     This  effect  is   more  marked  the  longer  the  exposure.     Histo- 
logical and  other  evidence  is  adduced  to  show  that  the  emanations 
produce  their  effect  byjinjuring  the  nuclei.     The  theory  that  the  harm 
is  produced  by  toxic  products  liberated  by  the  cleavage  of  lecithin  is 
discussed,  but  not  agreed  with.     The  present  research  continues  and 
amplifies  these  conclusions   by  further  experiments  on  the  generative 
cells   of   frogs.      The  material    used    was    mesothorium,    the    radio- 
activity in  the  specimens  used  being  eight  times  greater  than  that  of 
the  radium  bromide  used  in  the   previous  experiments.     The  effects 
are  much  more  i-pi'onounced.     Exposure  to   the  rays  from  fifteen  to  ^ 
thirty  seconds  produces  a  marked  effect,  an  effect  the  sensitiveness  of 
which  is  compared  to   that  of    light   on   a  photographic  plate.     The  ; 
experiments  confirm  the  doctrine  that  the  nucleus  has  an  idioplasmic  , 
nature,  that  is,  contains  the  hereditary  elements ;  objections  to  this  \ 
view  are  discussed  at  length.  W.  D.  H.      . 

The  Action  of  Cholesterol  and  its  Derivatives  with  Lecithin  ! 
as  Syphilitic  Antigen  and  as  Hsemolysin  with  Cobra  Venom.  ' 
Carl  H.  Browning  and  John  Cruickshank  (J.  rath.  Bad.,  1911, 16, 
225 — 246). — A  full  account   of   a   research  of    which  a  preliminary  |  <iiaj 
notice  has  already  appeared  (this  vol.,  ii,  1014).  W.  D.  H. 
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Pharmacological  Properties  of  Certain  Acid  Oxidation  Pro- 
ducts of  Cholesterol.  Ferdinand  Fluby  [Arch.  exp.  rath.  Fharm., 
1911,  66,  221— 237).— The  acids  with  formulae  C27H44O4,  C27H40O5, 
and  Cg^H^oOg  (compare  Windaus,  Abstr.,  1908,  i,  264)  are  strongly- 
toxic,  and  are  physiologically  related  to  the  pharmacological  group  of 
the  bile  acids  and  saponins.  They  are  absorbed  with  difficulty, 
produce  local  necrosis  of  tissues,  paralysis  of  skeletal  and  cardiac 
muscle,  slowing  of  the  heart,  and  intense  haemolysis.  In  such  proper- 
ties they  also  closely  resemble  certain  snake  venoms,  especially  viper- 
venom.  They  may  perhaps  be  intermediate  products  in  the  formation 
of  bile  acids  from  cholesterol,  and  formed  in  small  amount  may 
normally  be  important  in  the  maintenance  of  muscular  tonus. 

W.  D.  H. 

[Physiological  Action  of  lodo-fatty  Acid  Derivatives.] 
Emil  Abderhaldbn  and  Paul  Hiksch  {Zeitsch.  physiol.  Chem.,  1911, 
75,  38— 56).— See  this  vol.,  i,  954. 

Influence   of   Chemical    Constitution    on    the  Toxicity  of 

Nitriles    and  Amides.     Alexandre  Desgrez  (Compt.  rend.,  1911, 

153,    895 — a98.     Compare   this   vol.,   ii,    756). — Comparison   of    the 

oxic  power  of  a  number  of  saturated  nitriles  and  the  corresponding 

msaturated  compounds  towards  rabbits  and  guinea  pigs  has  shown 

hat   double   or   triple   linkings    increase    the   toxicity.      A   similar 

eneralisation  holds  good  for  amides,  and  hence  it  is  unnecessary  to 

uppose  that  the  great  toxicity  of  unsaturated  nitriles,  such  as  the 

yanoacetylenes    previously   studied,    is    due    to   fixation    of    water 

llowed   by  liberation  of  hydrogen  cyanide.     The  difference  is  less 

rked  between  saturated  and  unsaturated  compounds  in  the  aromatic 

ries  than  in  the  aliphatic.     Generally  speaking,  toxicity  increases 

ith  the  molecular   weight,  but   the  aromatic  compounds   are  more 

oisonous   than   aliphatic   substances   of   about    the    same   molecular 

eight.  W.  O.  W. 

The  Action  of  Nucleic  Acid  on  the  Fermentative  Processes 
I  the  Animal  Body.     M.  Tschernokuzki  (Biochem.  Zeitsch.,  1911, 
3,    363 — '61b). — The    sodium    salt    of   yeast-nucleic   acid    (Merck's 
eparation)  was  administered  in  various  ways  (subcutaneously,  ^er  os, 
d  intraveiiously)  to  a  number  of  puppies  from  the  same  litter.     One 
'  er  animal  received  no  treatment,  and  was  kept  as  a  control.     The 
.cleate,  evenin  large  doses  (1*5  grams  to  a  kilo.of  body-weight),  exerted 
injurious  effect.     At  the  end   of  a  given   period,    after  repeated 
Ministrations,  the  animals  were  killed,  and  the  organs  were  removed 
im  the  body  and  dried  at  low  temperatures.     The  amounts  of  the 
"ous  ferments  in  the  different  organs  were  then  estimated  by  the 
1  metiiods,  and  the   results  obtained  in  the  treated  animals  corn- 
ed with  those  from  the  control  animal.     The  chief  changes  were 
irved  in  the  brains,  lungs,  muscles,  and  thymus.     In  the  case  of 
brain,  the  amylase  was  found  to  be  400  times  greater  than  the 
al,  the   diastase  4'4  times  greater,  and   the  protease  10  times, 
the  lungs,  the  diastase  was   250  times  greater  than  normal,  and 
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6*4   times  greater  in    the  muscles.      The  results  for   other  ferments 
and  organs  were  not  sufficiently  definite  for  generalisation. 

S.  B.  S. 

PhariDacological  Properties  of  Adaline  (a-Bromo  a-ethyl- 
butyrylcarbamide).  Eduardo  Filippi  {Arch.  Farm.  sper.  Sci., 
1911,  12.  Reprint  10  pp.  Compare  Impens,  Med.  Klin.  Woch.^  1910, 
No.  47). — Adaline  is  a  sedative  producing  light,  but  lasting,  sleep; 
it  exerts  no  cardiac  action,  and  its  toxicity  (for  rabbits)  is  very 
small.  Pancreatic  extract  dissolves  the  substance  somewhat  readily. 
The  urine  of  animals  (rabbits,  dog)  to  which  the  substance  has  been 
administered  contains  some  of  it  unaltered,  but  the  urine  also  yields 
an  acid,  which  forms  acicular  crystals,  m.  p.  87 — 89°,  and  contains 
bromine.  Ionic  bromine  appears  in  the  urine  only  in  cases  of  severe 
poisoning.  E,.  V.  S. 

Pharmacology  of  the  Bronchial  Musculature.  Hans 
Januschke  and  Leo  Pollak  {Arch.  exp.  Path.  Pharm.,  1911,  QG, 
205 — 220). — Intravenous  injection  of  adrenaline  increases  the 
respiratory  excursions  of  the  lungs,  especially  when  muscarine 
asthma  has  been  induced.  The  latter  is  due  to  cramp  of  the 
bronchial  muscles,  and  this  is  antagonised  by  adrenaline.  Bronchial 
spasm  produced  by  injection  of  peptone  (but  not  that  produced  by 
/3-iminazolylethylamine  [4-^-aminoethylglyoxaline]  or  ergotoxin)  is  also 
inhibited  by  adrenaline.  W.  D.  H. 

Physiological  Action  of  ;8-Aniinoethylindole.  Patrick  P. 
Laidlaw  (i5io.-C^m.  J".,  1911,  6,  141 — 150). — /8-Aminoethylindole  is 
formed  from  tryptophan  by  bacterial  action.  It  exerts  a  transient 
stimulant  effect  on  the  central  nervous  system,  and  has  also  a  direct 
stimulant  action  on  plain  muscle,  especially  of  the  iris,  uterus,  and 
arterioles.  W.  D.  H. 

Pharmacology  of  Veronal.     I.    Symptoms  and  Doses.     CabIi 
RoEMEK  {Arch.  exp.  Path.  Pharm.,   1911,  QQ,  241 — 260) — A  general- 
account  of  the  effects  of  veronal  in  frogs,  rabbits,  and  cats,  especial! 
when  used  in  fatal  doses.     The  minimal  fatal  dose  for  the  frog  is  1 
grams,  for  the  rabbit  0'4  gram,  and  for  the  cat  0'3  to  0*35  gram  pee' 
kilo,  of  body- weight.  W.  D.  H.    j| 

Pharmacology  of  Veronal.     II.     Influence  on  Temperature^! 
Breathing,  and  Circulation.    Carl  Jacobj  and  Carl  Roemer  {Arch, 
exp.  Path.  Pharm.,  1911,66,  261— 295).— Veronal  lowers  the   body- 
temperature,  somewhat  slows  the  rate  of  breathing  while  increasing! 
its  depth,  and  lowers  blood   pressure   by  dilating  peripheral  vesseKI 
The  effect  on  the  vessels  appears  to  be  mainly  due  to  a  local  action  of| 
the  drug.     Larger  doses  are  needed  to  affect  the  isolated  frog's  heart. 

W.  D.  H. 

Pharmacology  of  Veronal.  III.  Action  of  Veronal  in^kij 
Reference  to  its  Specific  Paralytic  Action  on  the  VesselBli,f 
Walls.  Carl  Jacobj  {Arch.  exp.  Path.  Pharm.,  1911,  QQ,  296— 3U).ISfciH, 
— This   is  largelyjja  commentary  on   the   preceding    papers,  wiitteiJj|ti)|j 
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mainly  from  the  therapeutic  point  of  view.  The  use  of  the  drug  is 
;;ontra-indicated  in  cases  where  dilatation .  of  the  vessels  should  be 
s, voided,  for  instance,  in  diseases  of  the  kidney  associated  with  venous 
congestion.  W.  D.  H. 


Chemistry  of  Vegetable  Physiology  and  Agriculture. 


The  Action  of  Certain  Bacteria  on  Proteins.  Francis  A. 
AiNBRiDGE  {J.  Hygiene,  1911,  11,  341 — 355). — When  solutions  of 
lire  egg-albumin,  serum-protein,  or  alkali-albumin  are  inoculated 
ith  the  organisms,  B.  coli,  B.  enteritidis,   B.   typhosus,   B.  proteus, 

pyocyaneus,  Staphylococcus  p.  aureus,  and  Gonococcus,  the  bacteria 
minish  in  number  when  the  seeding  is  large,  but  multiply  to  some 

tent  when  the  seeding  is  small.     The  latter  effect  is  probably  due  to 

n-protein  nitrogenous  substances,  and  not  to  the  fact  that  bacteria 
the  protein  as  food.    If  any  protein  is  used,  it  must  be  the  smallest 

ices.     The  organisms  examined  (with  the  exception  of  B.  proteus)  do 

t  break  down  appreciable  quantities  of  egg-  and  serum-protein,  even 
the  presence  of  sufficient  non-protein  nitrogenous  food  to  ensure 

jorous  growth.  W.  D.  H. 

The  Decomposing  Power  of  "Water  Bacteria.  Wilhelm  Spat 
rch.  Hygiene,  1911,  74,  237 — 288). — The  amount  of  ammonia  formed 
en  0'2  c.c.  of  a  sample  of  water  is  added  to  100  c.c.  of  2%  peptone 
ition,  and  incubation  allowed  to  proceed  at  37°  for  twenty-four 
ITS,  may  serve  as  a  criterion  of  the  purity  of  the  sample  employed. 
8  amount  of  decomposition  does  not  bear  any  direct  relation  to 
absolute  number  of  bacteria,  since  those  normally  present  in  water 
able  to  ammonify  peptone  only  to  a  slight  extent  ;  this  also  applies 
Bacterium  coli  and  to  pathogenic  organisms  generally.  Contamina- 
of  the  water  by  surface  drainage  introduces  physiologically  active 
bacteria,  and  is  reflected  in  a  greatly  increased  decomposing  power 
e  sample  in  the  majority  of  the  cases  investigated.  Storage  does 
affect  the  decomposing  power  of  the  water,  so  that  ice-cooling 
ng  transit  of  the  sample  is  unnecessary.  H.  B.  H. 

[he  Action  on  Nitrates  and  Nitrites  of  Dysentery 
panisms.  W.J.  Logie  (J.  Hygiene,  1911,  11,  361 — 372.  Compare 
tr.,  1910,  ii,  988). — The  organisms  examined  were  killed   (1)  by 

sratures  which  should  not  have  destroyed  the  reducing  enzyme  ; 
ay  sodium  fluoride  and  four  other  antiseptics,  derivatives  of  phenol 
bioned  below,  and  (3)  by  acetone.     In  each  case  there  was  total 

lotion  of  the  reducing  power.     Filtrates  of  fluid  cultures  have  also 

to  reduce  nitrates  to  nitrites.     The  reduction  cannot,  therefore, 

lue  to  a  soluble  extra-cellular  enzyme.     The  high  antiseptic  value 

Btrachloro-o-diphenol,    tetrabromo-o-cresol,  j9-chloro-m-cresol,    and 

)L.  c.  ii.  75 
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hexabromodihydroxydiphenylcarbinol     is    established     for    dysentery 
organisms.  W.  D.  H. 

Sugar  Tests  and  Pathogenicity  in  the  Differentiation  of 
Streptococci.  J.  M.  Beattie  and  A.  G.  Yates  (J.  Path.  Bad.,  1911, 
16,  247 — 256). — A  full  account  of  a  research  of  which  a  preliminary 
notice  has  already  appeared  (this  vol.,  ii,  1019).  W.  D.  H. 

The  Mechanism  of  Alcoholic  Fermentation.     A.  von  Lebb- 
deff  {Ber.,  1911,  44,  2932—2942  ;  Bull.  Soc.  chim.,  [iv],  9,  953—957). 
— A  detailed  description  of    the  experimental  evidence  on  which   is  fi 
founded  the  theory  of  alcoholic  fermentation  already  given  (Abstr., 
1911,  ii,  816).  W.  J.  Y. 

Alcoholic  Fermentation.  Hartwig  Franzen  and  0.  Steppuhk 
{Ber.,  1911,  44,  2915 — 2919). — The  action  of  yeast  on  formic  acid  was 
determined  by  growing  pure  cultures  in  sterile  beer-wort  containing 
O'Ol  molar  sodium  formate,  and  estimating  the  formic  acid  present  at 
daily  intervals.  In  most  cases  it  was  found  that  considerable  quanti- 
ties of  formic  acid  disappeared.  In  several  cases,  however,  a  formation 
of  this  substance  occurred  during  the  early  stages  of  the  growth 
which  was  followed,  by  a  gradual  decrease  as  time  went  on.  It  was 
further  found  that  when  no  formate  was  originally  present  in  the 
wort,  formic  acid  was  first  formed  and  then  gradually  fermented.  This 
formic  acid  cannot  all  be  derived  from  the  alcoholic  fermentation 
of  amino-acids,  since  the  quantity  found  was  greatly  in  excess  of  that 
corresponding  with  the  amyl  alcohol  and  succinic  acid  produced  in  the 
fermentations. 

The  conclusion  is  drawn  that  it  is  formed  as  an  intermediate  product 
in  the  alcoholic  fermentation  of  the  sugar  of  the  wort,  the  quantity 
found  representing  the  balance  between  the  amount  formed  and  t, 
fermented. 

These  experiments  thus  lend  support  to  the  theory  of  alcoholic 
fermentation  of  Wohl  as  elaborated  by  Schade,  according  to  which 
lactic  acid  is  formed  from  the  sugar,  and  is  then  converted  into  acet- 
aldehyde  and  formic  acid,  which  react  together  to  form  carbon  dioxid 
and  alcohol.  W.  J.  Y, 

The     Formation    of    Plasma     Protein     by     Yeasts     and 
Moulds.     Felix  Ehrlich  {Biochem.  Zeitsch.,  1911,  36,  477—497).— 
It  has  been  shown  by  the  author  and  his  co-workers  that  when  yeasts, 
etc.,  act  on  amino-acids,  alcohols,  such  as  amyl  alcohol,  tyrosol,  etc.,  arc 
produced  (according  to  the  amino-acid  used  in  the  experiment),  and 
that  the  amount  of  destruction  of  the  amino-acid  is  proportional  to  th£ 
amount  of  alcoholic  fermentation.     The  conclusion  is  drawn  from  thf 
results,  that  the  alcohols,  such  as  amyl  alcohol  or  tyrosol,  which  are 
derived  from  the  amino-acids  are  merely  waste  products,  and  form  n<!  .^v 
direct  part  in  the  protein  synthesis  of  the  yeast,  which  merely  uses  th(|)^|^'''i 
ammonia   set   free.     The   latter   substance   acts   on   the   degradatior  ^    ■"' 
products  of  the  dextrose  only,  to  form  the  amino-acids  which  are  com 
cerned  in  the  synthesis  of  the  plasma  protein.     Experiments  wer<i^      "ti 
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therefore  carried  out  to  determine  whether  yeast  would  grow  in  the 
presence  of  sugar  degradation  products  only,  with  tyrosine  as  the 
source  of  nitrogen.  This  substance  yields  as  reaction  product  either 
tyrosol  or  p-hydroxyphenyl-lactic  acid,  according  to  the  mould  used  in 
the  experiment.  Both  these  substances  can  be  readily  isolated,  and 
the  ratio  between  the  amounts  isolated  and  the  protein  nitrogen 
formed  in  the  yeast  growth  was  estimated.  Tartaric,  lactic,  and  formic 
acids  (as  sodium  salts),  glycerol,  methyl  and  ethyl  alcohols  were  the 
degradation  products  of  sugar  employed.  In  the  case  of  yeast  the 
results  were  negative,  but  this  was  not  so  in  the  case  of  certain 
"wild"  yeasts  and  moulds  which  were  employed,  namely,  Willia  anomala, 
Hansen,  and  Oidium  lactis.  The  former  yielded  tyrosol,  whereas  the 
latter  yielded  jo-hjdroxyphenyl-lactic  acid.  Positive  results  were 
obtained  with  ethyl  alcohol  and  glycerol,  and,  to  a  small  extent,  with 
methyl  alcohol,  and  the  amount  of  nitrogen  in  the  culture  was,  in  the 
case  of  the  Willia  anomala,  more  or  less  proportional  to  the  amount  of 
tyrosol  recovered.  In  the  case  of  the  Oidium  lactis  positive  results 
were  also  obtained  with  sodium  lactate.  Preliminary  experiments 
carried  out  in  a  similar  way  with  pyruvic  acid  also  yielded  positive 
results  with  Willia  anomala  and  a  brewer's  yeast,  although  the  latter 
only  developed  slowly  in  the  artificial  culture  medium.  S.  B.  S. 


The  Anti-bactericidal  Action  of  the  Bile  Salts.  S.  Lyle 
Cummins  {J.  Hygiene,  1911,  11,  373 — 380). — Sodium  taurocholate  and 
glycocholate  possess  anti-bactericidal  qualities  :  glycine,  taurine,  and 
cholic  acid  have  not.  This  explains  why  the  addition  of  bile  salts  to 
culture  media,  such  as  serum,  increases  the  growth  of  the  typhoid 
bacillus.  The  action  depends  on  interference  with  the  complement, 
md  not  on  inhibition  of  the  action  of  the  amboceptor.  The  action  of 
jile  may  explain  the  survival  of  the  bacilli  in  typhoid  carriers. 

W.  D.  H. 


Increasing   the   Activity  of  Higher  and  Lower  Plants  by- 
Small  Amounts  of  Poisons.    Edwin  Broun  Fked  {Gentr.  Bakt.  Par., 
1911,  ii,  185 — 245). — Ether,  carbon  disulphide,  potassium  dichromate, 
Jnd   copper  sulphate  promote  the  growth  of  lower  organisms  when 
ifficiently  dilute  solutions  are  employed.     The   organisms  included 
lisofoiacifer,  dinitrifying,  ammonia,  and  putrefactive  bacteria,  and  yeasts, 
presence   of    ether,    the   fixation   of    nitrogen   by   Azotohacter   in 
Uxed  cultures  is  increased ;  with  pure  cultures,  fixation  of  nitrogen 
increased  by  ether  and  carbon   disulphide,   but  not  to  the  same 
ttent  as  with  mixed  cultures.     The  growth  of  denitrifying  organisms 
slightly  increased  by  antiseptics. 

I  Application   of   ether  to  soil  at  first  retards  nitrification ;  subse- 
pently   nitrification   is    considerably   increased.     Experiments   with 
mts  showed  that  ether  and  carbon  disulphide  increase  the  growth. 
I  The  conclusion  is  drawn  that  the  beneficial  effect  of  these  substances 
idue  to  their  stimulating  action  on  the  plants  and  on  soil  organisms. 

N.  H.  J.  M. 
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Action  of  Ether  and  Carbon  Bisulphide  on  Higher  and 
Lower  Plants.  Alfred  Koch  {Gentr.  Bakt.  Par.,  1911,  ii,  31, 
175 — 185). — The  results  of  pot  experiments  in  which  buckwheat, 
followed  by  mustard,  were  grown  in  soil  to  which  ether  was  applied, 
and  in  the  same  soil  without  ether,  showed  that  the  yield  of  buck- 
wheat and  the  nitrogen  assimilated  were  doubled  under  the  influence 
of  ether,  whilst  the  second  crop  (mustard)  was  somewhat  less  than  in 
the  check  pots. 

Small  amounts  of  ether  have  a  retarding  action  on  nitrification, 
followed  by  a  slight  increase.  The  conclusion  is  drawn  that  the 
increased  yields  obtained  after  the  application  of  ether  or  carbon 
disulphide  cannot  be  due  to  increased  nitrification  or  diminished 
dinitrification,  but  to  stimulation  of  the  higher  plants. 

The  results  of  fermentation  experiments  showed  that  small  amounts 
of  ether  increase  the  activity  of  yeast.  Carbon  disulphide  gave 
negative  results  (compare  Goemer,  Koch's  Jahresber,  2,  169). 

K  H.  J.  M. 

The  "Wandering  of  Betaine  in  Certain  Vegetative  Processes 
in  Plants.  Vladimih  Stanek  (Zeitsch.  physiol.  Chem.,  1911,  76, 
262 — 271). — The  dry  residue  of  young  leaves  contains  more  betaine 
and  more  total  nitrogen  than  old  leaves.  In  the  ripening  of  plant 
organs,  betaine  diffuses  simultaneously  with  other  nitrogenous  sub- 
stances. It  is  probably  not  a  katabolic  product,  and  trimethylamine 
is  never  found. 

Betaine  is  formed  during  germination  of  the  seed,  and  it  is  diflSicult 
to  say  whether  it  originates  from  reserve  materials  or  in  assimilated 
nitrogenous  substances.  During  sprouting  the  betaine  collects  in  the 
leaves,  but  it  plays  no  part  in  the  action  of  light  on  etiolised  leaves, 
nor  in  the  assimilation  of  carbon.  W.  D.  H. 

Bnzymic  Degradation  of  Arginine  in  Plants.  Alexandeb 
KiESEL  {Zeitsch.  physiol.  Chem.,  1911,  75,  169 — 196). — Arginine  may 
be  decomposed  by  ferments  into  ornithine  and  carbamide,  or  oxidised  to 
give  -y-guanidinobutyric  acid,  or  with  the  loss  of  carbon  dioxide  to  )l; 
agmatine,NH2-C(NH)-NH-[CH2]4-NH2.  Each  of  these  products  may  I 
conceivably  undergo  further  decomposition.  R 

An  attempt  has  been  made  to  establish  the  manner  of  the  decomposi- 
tion of  arginine  in  plants ;  it  is  proved  that  the  change,  although  not 
quantitative,  consists  for  the  great  part  in  the  conversion  into 
ornithine  and  urea.  The  formation  of  neither  agmatine  nor  guanidine 
could  be  detected.  The  absence  of  guanidine  is  not  due  to  any 
possibility  of  its  removal  by  secondary  changes  ;  this  point  is  f>till 
being  investigated  in  the  case  of  agmatine.  Agmatine  could  not  be 
obtained  on  hydrolysis  of  wheat  embryos  or  by  the  autolysis  of 
yeast. 

The  fact  that  ornithine  has  not  yet  been  found  in  plants  is  not  due     ^  • 
to  its  removal  by  further   change,  but  probably   to  the  inadequate  jijj , 
methods  of  isolation  and  identification  when  it  is  present  in  an  impure 
condition.     The  formation  of  putrescine  as  a  decomposition  product  of  , 
ornithine  could   not  be  detected.     Plants  contain  a  ferment  (urease)  Lj  '^ , 
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_  hich  decomposes  carbamide  as  rapidly  as  it  is  formed,  so  that 
carbamide  can  only  be  found  in  those  plants  which  lack  this  enzyme. 
Wheat  embryos  contain  a  very  active  urease.  Urease  is  very 
specific  in  its  action,  and  does  not  act  synthetically.  E.  F.  A. 

B  Formation  of  Anthocyanic  Pigments.  Kaoul  Combes  {Compl. 
rend.,  1911,  153,  886 — 889). — A  preliminary  rote  recording  the 
isolation  from  autumnal  leaves  of  Ampelopsis  hf.deracea  of  a  pigment 
crystallising  in  clusters  of  purple  needles.  The  substance  is  very 
soluble  in  alcohol,  sparingly  so  in  water,  ether,  and  benzene,  and 
forms  a  green  compound  ^ith  lead  acetate.  Green  leaves  of  the  same 
plant  yielded  a  substance  crystallising  in  brown  needles,  and  forming 
a  yellow  compound  with  lead  acetate.  The  red  colour  of  the  autumn 
leaves  is  probably  due  to  the  first-mentioned  pigment,  which  is  related 
to  the  second  in  the  manner  suggested  in  an  earlier  paper  (Abstr., 
1909,  ii,  426).  W.  0.  W. 

Manganese  in  Digitalis  purpurea.  Jambs  Burmann  {Bull.  Soc. 
chim.,  1911,  [iv],  9,  957 — 959). — Digitalis  ambigua  smd  D .  lutea  a.re 
indigenous  to  Switzerland,  whilst  Z>.  purpurea  can  only  be  grown  in 
gardens  and  does  not  reproduce  itself.  This  seems  to  be  due  to  the 
fact  that  the  two  former  do  not  require  manganese,  whilst  the  third 
species  does.  Digitalis  leaves  grown  on  soil  derived  from  ferruginous 
grit  in  Alsace  gave  5*08%  of  ash,  containing  9 '02%  manganese  and 
0*80%  iron,  whilst  the  grit  itself  contained  0"43%  manganese  and 
4*82%  iron.  The  presence  of  manganese  in  the  ash  serves  to 
distinguish  D.  purpurea  from  I),  ambigua  and  D.  lutea.         T.  A.  H. 


Green  and  Yellow  Dyes  of  Florideae.  Leon  Marchlewski 
(Zeitsch.  phyaiol.  Chem.,  1911,  75,  272.  Compare  Kylin,  this  vol.,  ii, 
1024). — Kylin  was  unable  to  isolate  chlorophyllanic  acid  and  allo- 
chlorophyllanic  acid  from  his  material ;  these  substances  are  best 
identified  by  conversion  into  phyllocyanin  and  phylloxanthin. 

E.  F.  A. 

Hydnocarpus  Pats.     K.  Lendrich,  E.  Koch,  and  L.  Schwarz 

Zeitsch.   Nahr.  Genussm.,   1911,  22,  441 — 458.     Compare  Power  and 

rnall,  Proc,  1904,  20,  137;  Trans.,  1904,  85,  838,  851  ;  Power  and 

arrowcliff.  Trans.,  1905,  87,  884,  896). — Margarine  made  with  a 
o-called  "  cardamom  oil "  from  India  having  caused  several  cases  of 
llnese,  the  margarine  and  the  "  cardamom  oil "  have  been  examined 
hemically  and  physiologically  with  the  view  of  identifying  the  botanical 

urce  of  the  oil  and  to  ascertaining  the  cause  of  its  toxicity.     The 

1  is  probably  derived  from  the  seeds  of  either  Hydnocarpus  Wightiana 
H.  venenata,  and  owes  its  physiological  action  to  the  presence  of 

aulmoogric   and    hydnocarpic   acids   (compare   Litterscheid,    Chem. 

eit.,  1911,  35,  9;  Reinsch,  Chem.  Zeit.,  1911,  35,  77;    Thorns  and 

[UUer,  Zeitsch.  Nahr.  Genussm.,  1911,  21,  226;  Plucker,  ibid.,  1911, 

1,257). 

The  "cardamom"  oil  had   D   0-9549— 0-9560,   m.  p.   23-3—23-8°, 
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acid  number  9"3 — 20*5,  saponification  number  202'6 — 205*8,  iodine 
number  92-4— 96-9,  [a]f?  +54-67°  in  50%  or  +55-02°  in  10%  benzene 
solution.  Hydnocarpus  Wightiana  fat  had  acid  number  12-0,  saponifica- 
tion number  203-9,  iodine  number  100-7,  [aj^  +55-6°.  //.  venenata 
fat  had  acid  number  44-0,  saponification  number  202*4,  iodine  number 
97*0,  [a]o  +55-9°.  H.  inebrians  fat  had  saponification  number  213-3, 
iodine  number  80-9,  [ajo  +42-3°.  H.  anthelmintica  fat  had  acid 
number  12-0,  saponification  number  209*8,  iodine  number  845, 
[a]o  +51*5°.  Taraktogenos  Kurzii  fat  had  saponification  number  219-7, 
iodine  number  89*1,  [ajj?  +47*7°  (compare  Power  and  collaborators, 
loc.  cit).  The  **  cardamom  "  oil  furnished  chaulmoogric  and  hydnocarpic 
acids  identical  with  those  isolated  by  Power,  Gornall,  and  BarrowclifE 
from  the  fats  of  Taraktogenos  Kurzii  and  Hydnocarpus  anthelmintica 
(Trans.,  1904,  85,  838  ;  1905,  87,  884),  but,  unlike  these  fats,  yielded 
no  palmitic  acid,  in  which  respect  it  resembles  the  H.  Wightiana 
fat  examined  by  Power  and  Barrowcliff  {loc.  cit.,  p.  884).  The 
*'  cardamom  "  oil  produced  nausea  and  sickness  in  dogs,  as  did  also 
the  chaulmoogric,  hydnocarpic  and  liquid  fatty  acids  isolated  from  it. 
The  oxidised  or  brominated  total  fatty  acids  of  the  oil,  however, 
proved  to  be  physiologically  inactive.  All  the  Hydnocarpus  fats  and 
the  Taraktogenos  Kurzii  fats  also  produced  sickness  in  dogs.  The 
toxic  symptoms  observed  in  all  cases  were  vomiting  and  irritation  of 
the  mucous  membrane  of  the  stomach,  with  in  some  cases  clonic 
convulsions  of  the  whole  body.  This  physiological  action  appears  to 
be  correlated  with  the  presence  of  an  ethylene  linking  in  the  optically 
active  acids  of  this  group  of  fats,  since  the  oxidised  or  brominated  acids 
are  inactive. 

Hydnocarpus  alpina  fat  had  acid  number  5-6,  saponification  number 
209-06,  iodine  number  84-5,  [a]^.  +49-0°,  and  is  probably  quite  similar 
to  the  other  fats  of  this  genus  examined  (compare  Grimme,  Chem.  Rev. 
Fett.  u.  Harz.,  1911,  18,  Part  7).  T.  A.  H. 

Shea  Butter.  Alexandre  Hubert  {Bull.  Soc.  chim.,  1911,  [iv],  9, 
959—963.  Compare  Southcombe,  Abstr.,  1909,  ii,  604).— Shea  butter 
(Fr.  karit6  butter)  yields  96%  of  total  fatty  acids,  m.  p.  51°,  con- 
taining 33%  of  oleic  acid  and  67%  of  saturated  acids  composed 
of  arachidic,  stearic,  and  palmitic  acids.  There  is  no  material 
difference  in  the  yield  or  characters  of  the  fats  derived  from  sun- 
or  kiln-dried  kernels  (compare  Bull.  Imp.  Inst.,  1908,  6,  369). 

T.  A.  H. 

Experimental  Chlorosis  of  Maize.  Pierre  Maz^  {Compt. 
rend.,  1911,  153,  902 — 905). — Maize  grown  in  nutrient  solutions  free 
from  iron  or  sulphur  develops  a  very  thin,  almost  transparent 
parenchyma,  and  the  leaves  do  not  become  green.  Deprivation  of 
chlorine,  magnesium,  or  silicon  does  not  have  this  effect.  That  iron 
and  sulphur  are  assimilated  and  fixed  by  the  cells  is  shown  by  the  fact 
that  leaves  etiolated  in  iron-  or  sulphur-free  solutions  are  turned  green 
by  drops  of  ammonium  sulphate  or  ferric  nitrate  respectively,  but 
only  in  the  immediate  neighbourhood  of  the  drops.  W.  0.  W. 
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The  Carbohydrates  of  the  Foliage  Leaf  of  the  Snowdrop 
(Galanthus  nivalis)  and  their  Bearing  on  the  First  Sugar 
of  Photosynthesis.  John  Parkin  {Bio.-Ghem.  J.,  1911, 6,  1 — 47). — 
The  total  carbohydrates  in  the  leaf  amount  to  20 — 30%  of  the  dry 
weight.  Starch  and  maltose  are  absent ;  sucrose,  dextrose,  and 
Isevulose  are  present.  The  variations  described  in  the  relative 
amount  of  the  three  sugars  occur  in  relation  to  time  of  day  and 
season  of  the  year,  but  the  main  fluctuation  is  in  the  sucrose.  If  the 
leaves  are  largely  depleted  of  their  sugars  by  darkness,  the  hexoses 
are  not  increased  by  exposure  to  sunlight,  the  augmentation  being 
almost  solely  in  the  sucrose.  The  last-named  sugar  is  regarded  as  the 
first  sugar  to  appear,  the  others  being  derived  from  it  by  inversion ; 
the  Isevulose  is  always  in  excess  of  the  dextrose,  because  the  latter  is 
more  immediately  utilised  by  the  leaf.  This  view  that  the  first  sugar 
^1  to  arise  in  photosynthesis  is  sucrose  was  first  advanced  by  Brown 
i  and  Morris,  but  raises  a  difficulty,  which  is  discussed  in  full,  if  the 
I  current  formaldehyde  theory  is  correct.  W.  D.  H. 

I 

I  The  Cyanogen  Compounds  of  Tobacco  Smoke.     Julius  T6th 
%{Chem.  Zeit.,  1911,35,  1262.     Compare  this  vol.,  ii,  143).— In  reply 

II  to  private  enquiries,  the  author  states  that  having  reconsidered  the 
process  given  for  the  estimation  of  cyanogen  compounds  in  tobacco 
smoke  (Abstr.,  1910,  ii,  443)  he  comes  to  the  following  conclusions  : 
(1)  The  assumption  that  the  conversion  of  cyanogen  into  ferrocyanide 
by  means  of  potassium  hydroxide  and  ferrous  sulphate  is  a  complete 
one  is  quite  correct.  (2)  In  consequence,  it  is  quite  certain  that 
tobacco  smoke  contains  more  cyanogen  compounds  than  hitherto 
supposed.  L.  DE  K. 

Effect  of  Chemical  Reagents  on  the  Respiration  and 
Growth  of  Wheat  Seedlings.  H.  S.  Reed  {Bied.  Zentr.,  1911, 
40,  716;  from  Bot.  Gaz.,  1910,  49,  81;  Bot.  Zentr.,  1911,  204).— 
Small  amounts  of  calcium  and  sodium  phosphate  increase,  whilst 
potassium  salts  diminish,  respiration ;  sodium  nitrate  generally  increases 
espiration,  but  its  effect  varies. 

Respiration  is  diminished  by  inorganic  acids,  whilst  the  effect  of 
)rganic  acids  is  variable.  Pyrogallol  and  tannic  acid  increase  respiration 
lonsiderably.  N.  H.  J.  M. 

The  Disease  Causing  Bitterness  in  Wines  in  Connexion 
jvith  the  Acrylic  Fermentation  of  Glycerol.  E.  Voisenet 
Gompt.  rend.,  1911,  153,  898—900.  Compare  Abstr.,  1909,  ii,  738, 
09). — The  presence  of  acraldehyde  in  wines  which  have  developed 
itterness  has  been  demonstrated  previously,  and  its  formation 
ttributed  to  the  dehydration  of  glycerol  by  a  specific  ferment.  The 
itter  taste  of  such  wines  appears  to  be  due  to  condensation  products 
f  acraldehyde.  These  substances  are  of  a  resinous  character,  and 
re  produced  when  a  dilute  solution  of  acraldehyde  is  warmed  with 
otassium  hydrogen  tartrate  ;  the  ferment  producing  the  aldehyde  is 
Iso   capable   of    effecting   resinification.     These  observations   render 
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unnecessary  Wortmann's    theory   that   bitterness   is   caused   by  the 
action    of    oxydases    on    tannin   and    colouring    matters. 

w.  o.  w. 

Effect  of  Soluble  Salts  on  the  Adsorption  of  Phosphates 
by  Soils.  Harrison  E.  Patten  (/.  Physical  Chem.,  1911,  15, 
639 — 658.  Compare  Abstr.,  1908,  ii,  126). — The  rate  of  extraction 
of  phosphoric  acid  from  superphosphated  soils  is  increased  by  the 
presence  of  dissolved  salts  in  the  percolating  water.  The  soils 
examined  were  quartz  flour  (83%  silt,  17%  clay),  "Podunk"  fire 
sandy  loam,  and  "Elkton"  clay.  To  each  kilo,  of  soil  was  added 
0"61  gram  of  calcium  monophosphate,  CaH4(P04)2,  this  being 
equivalent  to  350  lb.  per  acre  (depth  not  stated). 

In  the  case  of  quartz  flour  the  amount  of  phosphoric  acid  dissolved 
out  by  distilled  water  was  large  at  first  (93  parts  per  million),  but 
rapidly  diminished  to  a  constant  low  value  of  about  6  parts.  On 
substituting  0'05%  sodium  nitrate  solution  for  the  distilled  water 
without  interrupting  the  continuity  of  the  percolation,  the  concentra- 
tion of  phosphoric  acid  immediately  rose  to  44  parts  per  million  and 
remained  constant.  The  rates  of  percolation  of  distilled  water  and 
sodium  nitrate  solution  were  approximately  equal. 

With  the  "  Podunk "  loam  and  "  Elkton "  clay  such  marked 
increases  in  the  phosphoric  acid  concentration  were  not  generally 
observed,  since  the  rate  of  percolation  of  the  salt  solution  was  almost 
invariably  higher  than  that  of  distilled  water.  Potassium  carbonate 
solution  produced  a  deflocculation  of  the  loam,  which  became  clogged 
and  stopped  the  passage  of  the  liquid. 

The  author  draws  the  conclusion  that  higher  concentrations  of 
phosphate  may  be  obtained  when  weak  solutions  of  the  salts 
ordinarily  used  as  soil  amendments  (potassium  chloride,  sulphate 
nitrate  and  carbonate,  and  sodium  nitrate)  are  passed  through  the 
soil  than  can  be  obtained  by  the  use  of  distilled  water  alone.  The 
effect  is  mainly  produced  by  the  mutual  interference  of  the 
adsorptions  of  added  salt  and  superphosphate  by  the  soil  particles. 

K  J.  C. 

[Amount  of  Nitrogen  as  Ammonia  and  as  Nitrates  in 
Rain-water  Collected  at  Uithuizermeeden.]  J.  Hudig  and 
H.  Welt  [Verslag.  landhouwkund.  onderzoek.  Rijkslandhouwproefstat, 
1911,  No.  10,  188 — 118). — Nitrogen  in  the  forms  of  ammonia  and 
nitrates  was  estimated  in  the  rain-water  collected  at  Uithuizermeeden, 
Groningen,  from  September,  1901,  to  August,  1910.  The  average 
amounts  of  rain  and  of  nitrogen  in  the  two  forms  were  as  follows : 

Nitrogen  per  million  Nitrogen  per  acre  (lb.) 

, ^ ,      , . ' , 

Rainfall,  as  as  as  as 

inches.         ammonia.       nitrates.  ammonia.      nitrates.  Total. 

26-20  0-724  0-237  4-301  1-407  5-708 

N.  H.  J.  M. 
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The  Sodium  Phosphate  Standards  of  Acidity.  Edmund  B,  R. 
'Prideavx  {Bio.-Ghem.  J.,  1911,  6,  122— 126).— The  H*  ion  concentra- 
tions obtained  by  mixing  sodium  hydroxide  and  phosphoric  acid  in 
varying  proportions  are  represented  graphically.  Most  of  the  results 
have  already  been  published  (compare  Trans.,  1911,  99,  1224).  The 
effect  of  errors  in  determining  the  concentrations  of  the  reagents,  and 
the  influence  of  carbon  dioxide  have  been  measured.  The  repro- 
ducibility of  the  monohydrogen  phosphate  (NagHPO^)  standard  from 
crystalline  salt  was  found  to  be  accurate,  provided  the  salt  is 
recrystallised  under  definite  conditions.  G.  S. 

Rapid   Blectroanalysis   with   Stirring  by   Bubbling  a  Gas 

Through  the  Solution.     Franz  Fischer,  Carl  Thiele,  and  Emil 

Stecher   (Zeitsch.    £lektrocIiein.,    1911,    17,    905 — 906). — Instead    of 

using  a  mechanical  stirrer,  the  same  object  is  advantageously  effected 

by  bubbling  hydrogen  through  the  electrolyte.     The  electrolytic  cell 

consists   essentially   of    a  wide  cylindrical   glass    tube,  in  which   the 

jcathode  is  supported  at  some  distance  from  the  bottom.    The  hydrogen 

lis   introduced    by    means    of    a    long    glass    tube    ending   in    a    bulb 

[provided  with  a  number  of  small  holes ;  the  tube  is  so  placed  that  the 

ibulb  is  near  the  bottom  of  the  cell.     The  cell  is  loosely  closed  by 

aieans   of   a   funnel   placed    in   the    neck.       As    the    electrolysis    is 

conveniently   carried    out    at   60°,   the    vapour    from    the    solution 

londenses    on    the    inner   wall    of    the    cell,    and    washes    down    any 

ilectrolyte  which  may  be  carried  up  on  the  walls  by  the  stream  of 

;as.     It  is  shown  that  the  method  gives  accurate  results.  G.  S. 

Rapid    Electroanalysis    under    Reduced    Pressure.      Franz 
'ischer,  Carl  Thiele,  and  Emil  8tecbe.r  [Zeitsch.  Elektrockem.,  1911, 
7,   906 — 908.      Compare  preceding   abstract). — The  stirring  of  the 
lectrolyte  may  also  be  effected  by  carrying  out  the  experiment  under 
educed  pressure,  the  volume  of  the  gas  given  off  during  the  electro- 
sis    being    thereby   greatly    increased.       The    apparatus,    which    is 
■scribed  and  figured,  is  similar  to  that  discussed  in  the  former  paper, 
s;cept  that  the  cell  is  closed  by  a  rubber  cork  through  which  the 
innexions  pass,  as  well  as  a  glass  tube   connected  to  an  ordinary 
ter  pump.  G.  S. 

Physico-chemical  Volumetric  Analysis.  III.  Precipitation 
allowed  by  Alteration  in  Potential.  Paul  Dutoit  and  Gott- 
lED  von  Weisse  [J.  Chim.  phys.,  1911,  9,  578 — 607.  Compare 
)str.,  1910,  ii,  342). — The  contact  potential  of  a  metallic  electrode 
1  dergoes  a  sudden  change  at  the  moment  the  last  traces  of  the  most 
( 'ctropositive  metal  in  the  solution  are  removed  by  precipitation.  In 
tier  to  render  this  phenomenon  available  in  volumetric  analysis,  a 
Vry  small  current  is  passed  through  the   solution,    using  platinum 
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electrodes,  and  the  potential  between  the  rapidly  rotating  cathode 
and  an  auxiliary  calomel  electrode  is  continuously  noted  during  the 
introduction  of  the  precipitant  from  a  burette. 

When  the  burette  readings  are  plotted  against  the  voltage,  the  end 
point  of  the  titration  corresponds  with  a  double  inflexion  in  the 
curve.  This  inflexion  point,  even  if  well  marked,  may  differ  from  the 
theoretical  end  point  by  as  much  as  10%, 

Foreign  substances  in  some  cases,  not  only  affect  the  absolute  value 
of  the  voltages  obtained,  but  may  also  displace  the  inflexion  point.  If 
the  polarisation  current  is  long  continued,  or  of  too  high  a  density,  an 
amount  of  metal  is  apparently  electro-deposited  out  of  all  proportion 
to  the  electro-chemical  equivalent.  The  errors  are  such  as  would  arise 
through  the  absorption  of  the  solution  by  the  precipitate. 

Precipitates  arranged  in  order  of  increasing  absorbing  power  are 
silver  bromide,  copper  sulphide,  zinc  sulphide,  silver  chloride, 
silver  iodide,  silver  ferrocyanide,  copper  ferrocyanide.  The  preci- 
pitation of  the  last-mentioned  substance  is  the  most  susceptible  to 
experimental  conditions. 

In  each  case  the  most  favourable  concentrations  of  solution  and 
precipitant,  and  the  minimum  current  density  with  which  a  good 
inflexion  point  is  obtainable,  must  be  predetermined,  and  the  titration 
must  be  carried  out  as  quickly  as  possible.  R.  J.  C, 

Physico-chemical  Volumetric  Analysis,  V,  Estimation 
and  Separation  of  the  Halogens.  Paul  Dutoit  and  Gottfried 
VON  Weisse  {J.  Chim.  phys.,  1911,  9,  630 — 640.  Compare  Behrend, 
Abstr.,  1893,  ii,  387). — The  use  of  the  electrometric  method  instead  of 
an  indicator  in  the  estimation  of  halogens  has  the  advantage  that 
very  dilute  solutions  can  be  titrated  accurately.  Using  silver  nitrate 
as  precipitant,  15  mg.  of  chloride  can  be  estimated  in  a  litre,  and  with 
bromide  and  iodide  yet  smaller  quantities. 

The  alteration  of  potential  on  removing  silver  iodide  is  greater  than 
occurs  with  the  more  soluble  bromide  or  chloride.  Iodide  may  be 
estimated  in  presence  of  an  enormous  excess  of  chloride  or  bromide 
provided  that  the  solution  is  vigorously  stirred  to  prevent  premature 
precipitation  of  chloride  or  bromide.  Chloride  cannot  be  distinguished 
from  bromide,  as  there  is  no  marked  potential  change  at  the  end  of 
the  precipitation  of  the  bromide. 

The  method  has  been  applied  to  the  estimation  of  traces  of  chloride 
in  potassium  chlorate,  and  the  estimation  of  iodine  in  urine.  In  the 
latter  case  very  small  quantities  of  iodide  cannot  be  detected,  being 
masked  by  the  colloidal  substances  present.  R,  J,  C. 

Use  of  Carbon  Bisulphide  for  the  Direct  Estimation  of  [FreeJ 
Sulphur  in  Minerals.  Nathan  Lbvy-W.  {Bull.  Assoc.  cMm.  Sucr. 
dist.,  1911,  29,  [iv],  218— 220).— The  author  uses  carbon  disulphide 
for  the  assay  of  sulphur  deposits  containing  mineral  matter  (sand). 
The  diflSculty  is,  however,  to  evaporate  the  solvent  completely  without 
violent  spirting  towards  the  end  of  the  operation ;  spontaneous 
evaporation  is  very  tedious,  and  has  other  drawbacks.  The  author 
now  operates  as  follows  :  The  carbon  disulphide  containing  the  sulphur 
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from  one  gram  of  the  sample  is  filtered  into  a  long  tube  containing  a 
little  water,  and,  of  course,  collects  at  the  bottom.  The  tube  is  now 
placed,  in  an  inclined  position,  in  a  water-bath,  and  the  carbon 
disulphide  is  completely  distilled  off.  The  vapours  pass  through  a 
long,  doubly  bent  tube,  which  dips  into  a  vessel  containing  water, 
where  the  carbon  disulphide  is  recovered.  A  small  bulb  with  which 
the  tube  is  furnished  prevents  regurgitation. 

The  sulphur  is   now  transferred  to  a  weighed  filter,  which  is  then 
washed,  dried,  and  re-weighed.  L.  de  K. 

The  Volumetric  Estimation  of  Sulphur  in  Iron  and  Steel. 
T.  GiFFOED  Elliot  (/.  Iron  Steel  Inst.,  1911,  83,  412— 420).— Many 
specimens  of  iron  and  steel  do  not  evolve  the  whole  of  their  sulphur 
when  treated  with   concentrated   hydrochloric  acid  after   annealing  in 
j  hydrogen,     Better  results  are  obtained  by  the  following  method,  which 
is  applicable  to  all  varieties  of  iron  and  steel,  except  those  containing 
titanium.     Five  grams  of  the  drillings  are  mixed  with  0-25  gram  of 
dry,  powdered  potassium  ferrocyanide,  wrapped  in  a  11  cm.  filter  paper 
:f  a   grey  iron,  or  in  two  such  papers  if  a  white  iron  or  steel,  and 
annealed   for  twenty  minutes   at  750 — 850°  in   a  porcelain  crucible. 
Tlie  mass,  enclosed  in  the  charred   paper,  is  broken  up  and  introduced 
into   the  evolution   flask,  covered  with  50   c.c.   of    hydrochloric  acid, 
D  1"19,   and   heated.     The  absorbing   solution   is   made  by  dissolving 
20  grams  of   cadmium   chloride  in  water  with  a  few  drops  of  hydro- 
chloric acid,  adding  ammonia  until  the  precipitate  completely  dissolves, 
md  acidifying  with  acetic  acid,  then  adding  a  further  20  c.c.  of  acetic 
icid,  and  making  up  to  2   litres.     Sixty  c.c.  of  this  solution  are  used 
or  each  estimation.      When  no  more    gas  is  evolved,  an  excess  of 
odine  solution  is  added  to  the  absorbing  vessel,  followed  by  hydro- 
hloric  acid   until  the  cadmium  sulphide  is  dissolved.     The  iodine  is 
hen  titrated  with  sodium  thiosulphate.  C.  H.  D. 

Detection  of  Nitrogen  in  Organic  Substances.  A.  Halenke 
nd  M.  Kling  {Ghem.  Zeit.,  1911,  35,  1180).— The  substance  to  be 
:!sted  is  mixed  with  potassium  hydroxide  and  placed  in  a  test-tube, 
o  the  mouth  of  the  tube  is  attached  a  Fresenius  filter-tube,  the  bulb 

IFi' which  is  filled  with  glass  beads,  placed  over  a  pad  of  glass  wool.  A 
tirip  of  moist  red  litmus  paper  is  su.spended  from  a  hook  in  the  upper 
irt  of  the  filter-tube,  and  the  whole  is  connected  with  a  vacuum  pump, 
he  test-tube  is  then  heated  slowly  until  the  potassium  hydroxide  fuses. 
-i  ny  potassium  hydroxide  sprayed  up  is  retained  by  the  beads;  therefore, 
the  evolved  vapours  turn  the  paper  blue,  ammonia  must  be  present. 

L.  DE  K. 


Decomposition  of  Uric  Acid  by  means  of  Dilute  Sodium 
droxide  Solutions.     Clarence   E.    May  {J.  Amer.   Chem.  Soc, 

11,  33,    1783— 1787).— In  view  of  Steel's  modification   of  Folin's 

thod  for  the  estimation  of  ammonia  in  urine  (this  vol.,  ii,  68), 
which  a  large  excess  of  sodium  chloride  is  employed  in  order  to 
vent  the  decomposition  of  carbamide  and  uric  acid,  a  study  has  been 

ide  of  the   action   of  dilute  sodium  hydroxide  on  solutions  of  uric 
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acid.  The  results  show  that  a  small,  but  constant,  quantity  of  ammonia 
is  produced,  but  that  the  presence  of  sodium  chloride  has  very  little 
effect.  It  is  possible  that  other  nitrogenous  constituents  of  urine  may 
be  protected  by  sodium  chloride,  but  the  use  of  such  large  amounts 
as  recommended  by  Steel  {loc.  cit.)  does  not  seem  to  be  justified. 

E.  G. 

Estimation  of  Nitric  Acid  in  Milk  by  means  of  Diphenyl- 
amine-Sulphuric  Acid.  J.  Tillmans  and  A.  Splittgerber  (Zeitsch. 
Nalir.  Genussm.,  1911,  22,  401 — 404). — In  estimating  nitric  acid 
(nitrates)  in  milk  by  the  process  described  previously  (this  vol., 
ii,  151),  it  is  recommended  that  the  milk  be  treated  with  its  own 
volume  of  a  mixture  consisting  of  equal  parts  of  5%  mercuric  chloride 
solution  and  2%  hydrochloric  acid.  After  filtration,  1  c.c.  of  the  serum 
is  mixed  with  4  c.c.  of  the  diphenylamine-sulphuric  acid  reagent,  and 
the  coloration  produced  compared  with  those  obtained  with  solutions 
containing  known  quantities  of  nitric  acid.  As  milk  contains  certain 
substances  which  prevent  the  full  development  of  the  coloration  due  to 
the  nitric  acid  present,  these  standard  solutions  should  be  prepared  by 
placing  quantities  of  0-45,  0-85,  1-2,  1-5,  and  2-0  c.c.  of  a  0-01871% 
potassium  nitrate  solution  in  separate  100  c.c.  flasks,  adding  2  c.c.  of 
saturated  sodium  chloride  to  each,  and  diluting  to  100  c.c. ;  these 
solutions  will  then  contain  quantities  corresponding  with  1,  2,  3,  4, 
and  5  mg.  of  nitric  acid  (NgOg)  respectively  per  litre  of  milk. 

W.  P.  S. 

The  Accuracy  of  Nitrate  Estimations.  Siegfried  Seydel  and 
L.  WicHERS  {Zeitsch.  angew.  Chem.,  1911,  43,  2046— 2054).— A 
criticism  of  the  various  methods  for  the  estimation  of  nitric  nitrogen 
now  in  vogue,  particularly  in  their  application  to  soil  analysis. 

Keduction  in  alkaline  solution  by  means  of  zinc  and  iron  gives  good 
results  if  the  amount  of  nitric  nitrogen  actually  present  does  not 
exceed  30  mg.  Densch's  objection  that  ammonia  is  split  off  from 
nitrogenous  organic  matters  present,  and  so  affects  the  result,  was 
found  to  be  groundless.  With  great  care,  and  making  a  check  experi- 
ment side  by  side,  Schloesing's  process  (measuring  as  nitric  oxide)  also 
gives  good  results  in  presence  of  organic  matters  (urea  excepted).  The 
results  obtained  by  the  "  nitron  "  process  are  a  little  too  low,  but  this 
method  may  be  used  even  in  the  presence  of  urea  and  asparagine. 
Ulsch's  process  (reduction  with  iron  in  acid  solution)  is,  according  to 
Densch,  liable  to  give  excessive  results  in  the  presence  of  much  organic 
matters ;  the  author's  confirm  that  statement. 

Densch's  indirect  process  cannot  be  i*ecommended.  L.  de  K, 

Analysis  of  Nitrates.  Antonio  Quartaroli  (Gazzetta^  1911,  41, 
ii,  53— 59).— See  this  vol.,  ii,  1085. 

Estimation  of  Phosphorus  in  Pig  Iron  and  Cast  Iron  without 
Separation  of  Silicon.  Eugen  R,  E.  Muller  {Chem.  Ztit.,  1911,  35, 
1201 — 1202). — Four  grams  of  the  sample  are  placed  in  an  Erlenmeyer 
flask,  and  boiled  with  60  c.c.  of  nitric  acid  (D  1-2).  When  all  dissolved, 
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the  liquid  (which  should  not  occupy  less  than  30  c.c.)  is  transferred  to 
a  100  c.c.  flask  and  made  up  to  the  mark.  Twenty-five  c.c.  are  then 
taken  and  boiled  in  a  beaker  with  2  c.c.  of  potassium  permanganate 
(40  grams  per  litre)  for  two  minutes,  and,  after  cooling  the  beaker  for 
ten  minutes  in  a  stream  of  cold  water,  the  excess  of  the  permanganate, 
together  with  any  manganese  peroxide  formed,  is  decomposed  by  care- 
ful addition  of  sodium  peroxide  in  small  portions  at  the  time. 

The  clear  solution  is  now  again  heated  to  boiling,  and  then  mixed  with 
its  own  volume  of  molybdenum  solution.  A  pure  yellow  precipitate  is 
obtained,  fit  for  direct  weighing,  after  drying  at  150°.  Contrivances 
for  cooling  and  filtering  are  described  and  figured  in  the  original. 

L.  DE  K. 

Mechanicalising  Analysis  as  an  Aid  to  Accuracy  and 
Speed.  Charles  H.  Ridsdale  and  N.  D.  Ridsdale  {J.  Iron  Steel 
Inst.,  1911,  83,  332 — 374). — The  rapid  methods  of  estimating  phos- 
phorus and  manganese  in  steel,  iron,  or  slag  have  been  modified  by 
employing  the  oxidising  and  other  reagents  in  the  form  of  compressed 
solid  tablets  or  "  analoids,"  thus  saving  weighing  and  ensuring  the 
uniformity  of  the  conditions  of  oxidation  and  precipitation.     C.  H.  D. 

Estimation  of  Hypophosphites.  Erwin  Eupp  and  Kholl 
[Arch.  Pharm.,  1911,  249,  493— 497).— Rupp  and  Finck  have 
iescribed  (Abstr.,  1903,  ii,  330). a  process  for  the  estimation  of  hypo- 
phosphites,  which  depends  on  their  oxidation  to  phosphites  and 
eventually  to  phosphates  by  the  action  of  iodine.  The  first  step  in 
ihis  reaction  is  slow,  and  the  whole  estimation  occupies  about 
^wenty  hours. 

The  authors  now  find  that  the  oxidation  may  be  accomplished 
nuch  more  speedily  by  using  the  standard  bromine  solution  devised 
)y  Beckurts  and  Koppeschaar,  which  is  formed  by  adding 
lilute  sulphuric  acid  to  a  solution  of  potassium  bromate  and  bromide 
f  known  strength.  The  amount  of  bromine  solution  used  must  be 
bout  twice  that  required  to  oxidise  the  hypophosphite  to  phosphate, 
nd  the  reaction  requires  one  hour  for  completion.  The  excess  of 
lomine  is  determined  by  adding  standard  potassium  iodide  solution, 
nd  titrating  the  liberated  iodine  with  standard  thiosulphate. 

T.  A.  H. 


Method  for  the  Detection  and  Estimation  of  Arsenic  in 
•rganic  Compounds.  Giuseppe  Bressanin  {Boll.  Chim.  Farm., 
911,  50,  727 — 730). — The  arsenic  in  sodium  cacodylate,  sodium 
ethylarsinate  (arrhenal),  sodium  jD-aminophenylarsinate  (atoxyl),  and 
hydroxydiaminoarsenobenzene  dihydrochloride  (salvarsan)  can  be 
timated  by  the  author's  method  for  arsenic  in  inorganic  compounds, 
hich  depends  on  the  insolubility  of  arsenic  iodide  in  sulphuric  acid  or 
j^drochloric  acid.  In  these  cases,  however,  the  substances  must  first 
heated  for  about  two  hours  with  concentrated  sulphuric  acid  in 
ijder  to  remove  the  arsenic  from  organic  combination. 
An  account  is  also  given  of  the  behaviour  of  "  salvarsan  "  towards  a 
imber  of  reagents.  R.  V.  S. 
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Detection,  Separation,  and  Estimation  of  Arsenic  and 
Antimony.  Giuseppe  Bressanin  [Boll.  Ghim,  Farm.,  1911,  60, 
691 — 694). — The  method  of  estimating  arsenic  given  by  Blattner  and 
Brasseur  (Abstr.,  1904,  ii,  291)  gives  good  results  when  applied  to 
sulphuric  acid  of  45°  Baume,  and  also  with  mixtures  of  sulphuric  and 
hydrochloric  acids,  provided  that  the  amount  of  the  latter  is  not  more 
than  one-third  of  that  of  the  former ;  if  this  proportion  is  exceeded, 
loss  occurs  owing  to  partial  solution  of  the  arsenic  tri-iodide  by  the 
hydrochloric  acid,  washing  off  the  precipitate  with  the  latter  acid 
causing  further  loss.  Instead  of  5  c.c.  of  30%  potassium  iodide 
solution,  only  2'5  c.c,  or  even  less,  should  be  used  for  the  precipitation. 
Hence  for  estimating  arsenic  in  hydrochloric  acid,  1  part  of  this  is 
mixed  with  2  parts  of  pure  sulphuric  acid  of  45°  Baume.  V7ith 
sulphuric  acid  free  from  tin  and  lead,  the  precipitation  is  effected  with- 
out addition  of  hydrochloric  acid,  whilst  with  commercial  sulphuric 
acid  (45°  Baume)  one-third  of  its  volume  of  hydrochloric  acid  is  added ; 
if  nitrous  compounds  are  present,  these  must  be  decomposed  by  adding 
a  sufficient  quantity  of  urea  crystals.  For  washing  the  precipitate,  a 
mixture  of  2  parts  of  sulphuric  acid  (45°  Baume)  and  1  part  of  hydro- 
chloric acid  is  employed.  The  above  procedure  gives  results  which  are 
much  nearer  to  the  truth  than  Blattner  and  Brasseur's  method,  and 
are  not  vitiated  if  the  sulphuric  acid  has  a  density  as  high  as 
50°  Baume. 

The  estimation  of  antimony  in  sulphuric  acid  can  be  carried  out  in  a 
similar  manner,  but  the  antimony  iodide  is  soluble  in  hydrochloric 
acid.  The  most  suitable  density  of  the  sulphuric  acid  for  the  complete 
precipitation  of  antimony  iodide  is  50°  Baume,  and  the  precipitate 
is  freed  from  the  iodine  which  separates  by  three  washings  with 
sulphuric  acid  (50°Be.).  The  antimony  iodide  is  dissolved  in  10% 
Kochelle  salt  solution  prior  to  titration. 

Arsenic  and  antimony  may  be  estimated  simultaneously  by  dissolving 
the  substance  in,  and  making  up  to  a  known  volume  with,  sulphuric  acid 
of  50°  Baum6.  In  an  aliquot  part  of  the  solution,  the  two  iodides  are 
precipitated,  and  the  precipitate  dissolved  and  titrated  with  iodine 
solution  as  above.  Another  aliquot  portion  is  mixed  with  one-third  of 
its  volume  of  hydrochloric  acid,  this  solution  yielding  only  arsenic 
tri-iodide  on  precipitation. 

The  same  method  is  applicable  to  the  estimation  of  arsenic  or 
antimony  in  arsenates  or  antimonates.  T.  H.  P. 

Spectrophotometric  Estimation  of  Xenon.  Constancy  of  the 
Xenon-Argon  and  Xenon-Krypton  Ratios  in  Natural  Gaseous 
Mixtures.  Charles  Moureu  and  Adolphe  Lepape  {Compt.  rend., 
1911,  153,  740—743.  Compare  Abstr.,  1909,  ii,  363  ;  1910,  ii,  136; 
this  vol.,  ii,  392,  439,  808). — The  amount  of  xenon  in  mixtures  of  the 
gas  with  argon  can  be  determined  by  a  method  identical  in  principle 
with  that  already  described  for  krypton,  the  line  A  4671*42  being 
employed  for  the  purpose.  In  this  way  it  is  possible  to  estimate 
0*0005  cm.  of  the  gas  in  4  c.c.  of  a  mixture.  The  ratio  of  xenon  to 
krypton  was  found  to  be  fairly  constant  in  seventeen  natural  gases  from 
thermal  springs  and  in  one  from  a  volcano.     Taking  this  in  conjunc- 
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tion  with  the  results  already  recorded  for  argon,  it  is  shown  that  the 
constant  proportions  in  which  these  gases  occur  resemble  that  of  the 
components  of  a  definite  compound,  a  conclusion  in  harmony  with  the 
nebular  hypothesis  of  the  origin  of  the  solar  system.  W.  O.  W. 

Potassium :  its  Titrimetric  Estimation  in  Small  Amounts. 
Leon  T.  Bowser  {J.  Amer.  Chem.  Soc,  1911,  33,  1752— 1757).— The 
author  has  recently  described  a  method  for  the  detection  of  small 
quantities  of  potassium  as  the  cobaltinitrite  (this  vol.,  ii,  1031).  A 
process  for  the  estimation  of  potassium  has  now  been  devised  in 
which  the  metal  is  precipitated  as  dipotassium  sodium  cobaltinitrite, 
and  the  latter  is  collected  and  titrated  with  dilute  potassium 
permanganate. 

The  solution  in  which  potassium  is  to  be  estimated  is  evaporated 
nearly  to  dryness,  and,  when  cold,  is  treated  with  2*5  c.c.  of  sodium 
cobaltinitrite  solution  and  10  c.c.  of  a  mixture  of  equal  volumes 
of  glacial  acetic  acid  and  95%  alcohol.  The  precipitate  is  collected  on 
an  asbestos  filter,  and  washed  with  20%  acetic  acid.  The  asbestos  pad 
and  precipitate  are  transferred  to  a  beaker,  and  an  excess  of  0"005A^- 
potassium  permanganate  solution  is  added  from  a  burette.  The 
mixture  is  boiled,  acidified  with  sulphuric  acid,  and,  after  continuing 
the  boiling  for  a  moment,  the  excess  of  potassium  permanganate  is 
titrated  back  by  means  of  0"005iV-oxalic  acid.  After  making  the 
necessary  deduction  indicated  by  a  blank  experiment,  the  number 
of  c.c.  of  permanganate  used  when  multiplied  by  0 "00004282  gives 
grams  of  KgO,  or  by  0*00003554  gives  grams  of  K. 

The  estimation  is  not  afEected  by  the  presence  of  moderate 
quantities  of  sodium,  calcium,  or  magnesium.  The  method  is  recom- 
mended as  being  simple  and  trustworthy  for  small  amounts  of 
potassium  (about  50  parts  per  million),  but  cannot  be  used  for  the 
estimation  of  large  quantities.  E.  G. 

Estimation  of  Potassium  in  Urine.  Haery  H.  Green 
Bio.-Ghem.  J.,  1911,  6,  69 — 75). — The  volumetric  method  of  estimat- 
ng  potassium  as  the  cobaltinitrite,  described  by  Drushel  (Abstr., 
908,  ii,  66),  has  been  modified  for  the  estimation  of  potassium  in  urine 
compare  also  Drushel,  Abstr.,  1909,  ii,  94).  Twenty-five  c.c.  of  urine 
re  evaporated  to  dryness  and  ignited  ;  the  ash  is  moistened  with  nitric 
cid,  and  again  ignited  until  free  from  organic  matter  and  ammonium 
alts.  It  is  then  dissolved  in  water  containing  a  little  hydrochloric 
cid,  neutralised  with  sodium  hydroxide  containing  a  little  sodium 
icetate,  the  solution  evaporated  to  5 — 10  c.c,  1  c.c.  of  glacial  acetic 
.cid  and  10  c.c.  of  the  cobalt  reagent,  prepared  as  described  by  Adie 
nd  Wood  (Trans.,  1900,  77,  1076)  added,  and  then  evaporated  to 
iTystallisation.  The  cobaltinitrite,  K2NaCo(N02)(;,H20,  is  freed  from 
he  brown  matrix  by  treatment  with  about  50  c.c.  of  10%  acetic  acid, 
Fashed  with  dilute  acetic  acid,  dried,  and  then  oxidised  with  potassium 
ermanganate  as  described  by  Drushel  {loc.  cit.).  Potassium  can  be 
ptimated  with  equal  accuracy  as  chloride,  sulphate,  nitrate,  and 
eetate  by  this  method,  provided  no  free  acid  other  than  acetic  is 
resent  during   evaporation  with  the  sodium  cobaltinitrite   reagent. 
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Salts  of  other  metals  have  very  little  effect  on  the  accuracy  of  the 
method.  ^  G.  S. 

The  Electrolysis  of  Sodium  Chloride  with  the  Mercury 
Cathode.  Charles  A.  Peteks  (Amer.  J.  Sci.,  1911,  [iv],  32, 
365 — 385). — The  author  shows  that  in  the  electrolysis  of  sodium 
chloride  in  the  Hildebrand  apparatus  for  the  electrolytic  determina- 
tion of  anions  (Abstr.,  1907,  ii,  574),  the  anode  being  of  silver  or  of 
silver-plated  platinum,  and  the  cathode  of  mercury,  silver  is  always 
transferred  from  the  anode  to  the  cathode.  Under  certain  conditions, 
which  must  be  determined  by  experiment  for  each  apparatus  and 
strength  of  solution  used,  the  amount  of  silver  thus  transferred  may  be 
neglected  for  analytical  purposes. 

It  is  recommended  that  the  anode  covered  with  silver  chloride  be 
first  heated  below  the  fusing  point  of  the  chloride  to  decompose  all 
the  silver  oxide,  and  that  then  the  heat  be  increased  so  as  to  fuse  the 
chloride,  five  or  ten  minutes  at  400 — 500°  being  sufficient. 

Sodium  hydroxide  is  always  present  in  the  inner  cell  after  the 
beginning  of  the  electrolysis,  a  low  current  with  corresponding  increase 
in  time  of  electrolysis  producing  more  alkali  than  a  high  current  and 
short  time  of  electrolysis. 

The  best  method  for  removing  the  fused  chloride  from  an  anode  is 
to  heat  it  for  about  twenty  minutes  at  500°  in  a  current  of  hydrogen. 

T.  S.  P. 

Use  of  the  Edison  Accumulator  in  Electro-analysis.  Otto 
Brunck  (Zeitsch.  angew.  Chem.,  1911,  24,  1993—1997). — The  author 
uses  the  Edison  accumulator  for  the  estimation  and  separation  of 
metals  which  can  be  deposited  from  sulphuric  acid  solution  with  less 
than  1'36  volts  ;  such  metals  are  silver,  mercury,  palladium,  platinum, 
rhodium,  iridium,  etc.  The  accumulator  is  connectly  directly  with 
the  electrolytic  apparatus,  a  rheostat  in  the  circuit  not  being  necessary 
(compare  Foerster.,  Abstr.,  1906,  ii,  805),  unless  the  current  density 
exceeds  0*2  ampere  per  sq.  dcm.  A  gauze  cathode  of  50  sq.  cm.  area 
is  used. 

Silver  is  best  deposited  from  a  sulphuric  acid  solution  at  a  tempera- 
ture of  80 — 90°,  at  which  temperature  the  solubility  of  silver  sulphate 
is  sufficient  to  retain  it  in  solution ;  any  nitric  acid  present  is 
previously  expelled  by  evaporation  with  sulphuric  acid.  The  results 
are  quantitative  in  the  presence  of  copper,  arsenic,  antimony,  or  lead. 
In  the  presence  of  antimony  some  tartaric  acid  must  be  added  before 
the  electrolysis  is  proceeded  with,  and  it  is  not  necessary  to  filter  o£E 
any  lead  sulphate  before  depositing  the  silver. 

The  author  has  also  used  a  Leclanche  dry  cell  in  place  of  the  Edison 
accumulator,  care  being  taken  not  to  let  the  current  density  exceed 
0*2  ampere  per  sq.  dcm. ;  it  could  be  used  for  two  years  without 
renewal,  since  during  any  electrolysis  with  graded  potential  the  current 
gradually  falls  to  zero.  T.  S.  P. 

Estimation  of  Calcium  in  the  Presence  of  Magnesium 
and  Phosphates.  Estimation  of  Calcium  in  Urine.  Francis 
H.  McCruuden  {J.  Biol.  Chem.,  1911,  10,  187— 199).— The  method 
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described  previously  by  the  author  (Abstr.,  1910,  ii,  243)  may  be 
rendered  more  rapid  as  follows  :  the  neutralised  urine  is  acidified 
with  hydrochloric  acid,  oxalic  acid  and  sodium  acetate  are  added,  and 
the  mixture  is  shaken  for  ten  minutes  or  placed  aside  overnight.  The 
calcium  oxalate  is  then  collected,  washed,  and  ignited,  or  titrated  with 
permanganate  solution.  W.  P.  S. 

Physico-chemical  Volumetric  Analysis.  IV.  Estimation 
of  Copper  and  Silver.  Paul  Dutoit  and  Gottfried  von  Weisse 
[J.  Chim.  pkys.,  1911,  9,  608 — 629). — The  precipitation  of  copper  or 
silver  by  a  soluble  sulphide  gives  a  more  sharply  defined  potential 
ichange  than  when  other  precipitants,  such  as  sodium  hydroxide, 
potassium  ferrocyanide,  or  sodium  thiosulphate,  are  employed. 

Potassium  sulphide  containing  excess  of  potassium  hydroxide, 
prepared  in  the  laboratory,  was  used  in  most  of  the  experiments,  but 
vas  found  to  undergo  slow  conversion  into  thiosulphate  with  loss  of 
irecipitatirig  power.  Crystalline  sodium  sulphide  was  afterwards 
onnd  to  be  more  stable. 

The  precipitation  of  silver  by  alkali  sulphide  proceeds  normally,  but 
opper  always  requires  2 — 3%  more  sulphide  than  theory  demands. 
lie  sulphide  must,  therefore,  be  standardised  against  solutions  of  the 
line  metal  at  about  the  same  concentration  as  it  is  to  be  employed 
ith.  The  potassium  sulphide  must  not  be  weaker  than  NjbO,  since 
lore  dilute  solutions  undergo  decomposition  to  thiosulphate  at  a  rapid 
ite.  Hence  in  the  titration  of  small  quantities  of  copper  or  silver 
microburette  is  used. 

The  solutions  are  neutralised  and  acidified  with  acetic  acid  before 
tration.  Mineral  acids  in  the  solution  give  rise  to  serious  errors. 
'  16  current  density  of  the  polarising  current  must  not  exceed  10~* 
ill  pares.  "With  very  dilute  solutions,  a  correction  may  be  applied  for 
(jctro-deposited  metal. 

[Copper  and  silver  may  be  titrated  accurately  in  solutions  contain- 
20  mg.  per  litre,  and  even  traces  of  the  order  O'l  mg.  per  litre  can 
estimated,  although  no  visible  precipitate  or  coloration  is  present, 
^he  estimation  of  copper  is  unaffected  by  relatively  enormous 
iportions  of  neutral  salts,  so  that  the  method  may  be  found  applicable 
ihe  examination  of  preserved  foods.  R.  J.  C. 

|uantitative  Estimation  of  Copper  in  Commercial  Sulphate 

leans  of  Alkali  Hypophosphites.    Alfredo  Cavazzi  {Qazzetta, 

41,  ii,  374 — 378). — The  author  calls  attention  to  his  publications 

this   subject  {Rend.  R.  Accad.    Sci.   Bologna,  1900—1902).     The 

bion  of   2  grams  of  copper  sulphate  in  about   25  c.c.  of  water  is 

Ified  with    12  drops  of   5%  sulphuric  acid,  10  c.c.  of  40°^   sodium 

)pho8phite  are  added,  and  the  mixture  is  heated  on  the  water-bath 

Itwenty  minutes.     A   10%  solution  of  sodium  carbonate   is  then 

I,  until  no  more  carbon  dioxide  is  evolved,  care  being  taken  that 

[hot    liquid  remains  clear,  and  the  heating  is  continued  for  ten 

ites.     While  still  hot,  the  liquid  is  again  neutralised,  the  copper  is 

3ted,  and  weighed  after  ignition  in  a  current  of  hydrogen.     The 

>L.  c.  ii.  76 
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process  is  rapid  and  accurate,  and  is  only  interfered  with  (and  then 
but  slightly)  by  the  presence  of  arsenic,  which  is  infrequent. 

R.  V.  S. 

Precipitation  of  Zinc,  Manganese,  Cobalt,  Nickel,  Copper, 
and  Cadmium  from  their  Ammoniacal  Solution  with  Sodium 
Carbonate  and  Phenyltrimethylammonium  Carbonate.  Erik 
ScHiKM  (C//em.  Zeit.,  1911,35,  1177,  1193— 1194).— The  solutions  of 
the  above  metals  to  which  has  been  added  excess  of  ammonia  (or,  in 
some  cases,  ammonium  carbonate)  do  not  deposit  the  hydroxides  (or 
carbonates)  completely  on  boiling,  but  do  so  when  a  solution  of  sodium 
carbonate  is  added.  On  account  of  its  complete  volatility  on  ignition, 
phenyltrimethylammonium  carbonate  may  be  used  in  preference  to 
the  sodium  salt. 

The  carbonates  separated  are  completely  free  from  sulphates.  The 
sulphuric  acid  can,  therefore,  be  entirely  recovered  from  the  filtrate. 
When  dealing  with  manganese  salts,  a  little  hydrazine  hydrochloride 
should  be  added  to  prevent  turbidity  when  adding  ammonia. 

L.  DE  K. 

Iron  Metabolism.  I.  The  Estimation  of  Small  Amounts 
of  Iron.  Friedrich  Jahn  (Zeitsch.  physiol.  Chem.,  1911,  75, 
308 — 338). — The  author  has  endeavoured  to  find  a  suitable  method  of 
estimating  small  quantities  of  iron  in  organic  substances.  Neumann's 
so-called  wet  incineration  method  (Abstr.,  1903,  ii,  243  ;  1905,  ii,  68) 
should  be  used,  any  iron  in  the  acids  used  being  estimated  and  allowed  for. 
He  finds  that  estimation  by  means  of  potassium  pei-manganate,  hydriodic 
acid,  or  stannous  chloride  does  not  lead  to  exact  results,  and  prefers  the 
method  of  reducing  the  iron  by  means  of  a  slight  excess  of  standard 
titanous  chloride  solution,  and  subsequent  determination  of  this  excess 
by  means  of  standard  iron  solution,  potassium  thiocyanate  being  used 
as  indicator. 

The  effect  of  varying  the  volume  of  solution,  and  the  amounts  of 
potassium  thiocyanate,  iron,  sulphuric  and  hydrochloric  acids  has  been 
studied.  H.  VV. 

Quantitative  Separation  of  Iron  and  Manganese.  Jean  A. 
Sanchez  {Bull.  Soc.  chim.,  1911,  [iv],  9,  880— 881).— The  process 
depends  on  the  fact  that  from  a  solution  containing  ferric  and 
manganous  salts,  pyridine  precipitates  the  iron  as  ferric  hydroxide, 
leaving  manganese  dissolved.  By  this  means,  0*0005  gram  of 
manganese  may  be  estimated  in  presence  of  1  gram  of  iron. 

In  the  case  of  manganese  minerals,  1  gram  is  dissolved  in  warm 
hydrochloric  acid,  and  the  silica  rendered  insoluble  by  evaporation  to 
dryness  twice.  The  filtrate  is  nearly  neutralised  by  sodium  hydroxide,  , 
diluted  to  100  c.c,  pyridine  added  in  excess,  and  the  whole  boiled  ^ 
during  ten  minutes.  If  manganese  is  present  in  large  amount,  the  |tjj' 
precipitated  ferric  hydroxide  should  be  collected,  washed,  and  re-treated,  ^jji 

In   minerals   containing   metals   of   Group  I,  the  latter  should  be  jl„. 
removed   by  hydrogen  sulphide,  and  the  filtrate  boiled  and  oxidised  , 
before  ^adding   the   pyridine.     Zinc  is  also  precipitated   by  pyridine,  j..^ 


fori 
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although  incompletely,  and  if  this  metal  is  present,  the  ferric  hydroxide 
should  be  redissolved  and  reprecipitated  by  ammonia  in  presence  of 
ammonium  chloride.  T.  A.  U. 

Estimation  of  Nickel  [in  German  Silver].  Fked  Ibbotson 
{Chem.  News,  1911,  104,  224) — 0-5  Gram  of  the  alloy  is  dissolved  in 
10  c.c.  of  nitric  acid  (D  1'2),  and  diluted  to  400  c.c.  0*3  Gram  of 
tartaric  acid  is  added,  and  then  ammonia  in  excess.  After  heating  to 
50°,  an  excess  of  solution  of  dimethylglyoxime  is  added. 

The  precipitate  containing  the  nickel  is  collected  on  a  filter,  and 
washed  with  a  hot  solution  of  ammonium  nitrate  until  the  washings 
are  colourless.  As  it  always  retains  copper,  it  must  be  re-dissolved 
in  hot  dilute  nitric  acid  (1:1)  and  re-precipitated  as  directed. 

The  precipitate  whilst  still  wet  is  enclosed  completely  in  two  filters, 
[transferred  to  a  crucible,  and  heated  cautiously  at  the  mouth  of  the 
muflfle  or  over  a  small  flame  until  the  outer  papers  are  thoroughly 
charred.  The  temperature  is  then  gradually  increased  to  a  bright  red 
heat.  L.  de  K. 

Precipitation  of  Nickel  Compounds  and  Preparation  of 
Spongy  Nickel.  Wilson  H.  Low  {Analyst,  1911,  36,  539—540).— 
[Nickel  is  not  precipitated  completely  from  its  solutions  either  by 
immonia  or  hydrazine  on  boiling,  but  if  a  solution  of  a  nickel  salt 
lontaining  ammonium  chloride  is  boiled  with  excess  of  hydrazine,  the 
lickel  is  completely  precipitated.  When  the  precipitate  is  ignited  in 
I  current  of  hydrogen,  spongy  nickel  is  obtained,  which,  of  course,  is 
ree  from  fixed  alkali.  L.  de  K. 


I  Estimation  of  Tungsten  in  Wolframite  in  the  Presence 
Molybdenite.  Woldemar  Teautmann  {Zeitsch.  angew.  Chem., 
911,  24,  2142 — 2143). — One  gram  of  the  finely  powdered  ore 
gently  roasted  in  a  platinum  crucible  until  the  odour  of  sulphur 
ioxide  has  gone  off.  The  mass  is  then  extracted  three  or  four  times 
ith  warm  dilute  ammonia,  which  dissolves  the  molybdenum  trioxide 
)rmed.  The  filter,  after  being  washed  with  solution  of  ammonium 
itrate,  is  replaced  in  the  crucible,  and  the  whole  is  again  ignited  ; 
le  residue  is  then  submitted  to  the  ordinary  fusion  with  sodium 
f^droxide,  which  should  be  done  in  a  nickel  crucible.  L.  de  K. 

Use  of  Hsematin  in  Qualitative  Analysis  and  in  the 
olumetric  Estimation  of  Bismuth.  Ettore  Vassallo 
azzetta,  1911,  41,  ii,  204 — 212.  Compare  Moffatt  and  Spiro, 
bstr.,  1907,  ii,  653). — Solutions  of  hsematin,  obtained  by  extracting 
wood  with  alcohol,  give  colorations  with  most  metals  and  metal- 
ds,  but  only  a  few  of  these  persist  in  faintly  acid  solutions, 
smuth  gives  an  intense  violet  coloration,  even  in  fairly  acid 
ution ;  arsenic,  antimony,  and  tin  also  give  a  violet  coloration, 
lutions  of  molybdenum  give  an  intense  blue  coloration,  which  is 
ible  towards  fairly  concentrated  acid.  Schemes  of  analysis  are 
en  for  recognising  tin  and  bismuth  in  alloys  and  mixtures  by  the 
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use  of  hsematin  test-papers.     The  sensibility,  in  presence  of  suitable 
concentrations  of  acid,  exceeds  one  part  in  fitty  thousand. 

The  volumetric  estimation  of  bismuth  is  effected  by  adding  a 
standard  solution  of  disodium  phosphate  to  the  bismuth  solution,  and 
testing  the  liquid  for  bismuth  by  means  of  the  logwood  test-papers  at 
intervals.  The  results  quoted  show  a  positive  error  ranging  from 
0*9  to  0'1%,  the  variation  being  associated  with  diiferent  conditions 
of  dilution  and  temperature.  The  best  results  are  obtained  when  the 
solution  is  kept  cold  and  also  neutral.  H.  V.  S. 

Colorimetric  Detection  of  Alcohol  in  Presence  of  Acetone. 
Colour  Reactions  of  Certain  Groups  of  Organic  Compounds 
in  Presence  of  Mineral  Acids  and  Potassium  Bichromate. 
Henri  Agulhon  {Bull.  Soc.  chim.,  1911,  [iv],  9,  881 — 885.  Compare 
Nicloux,  Abstr.,  1898,  ii,  543). — The  author  finds  that  the  reduction 
of  potassium  dichromate  in  presence  of  sulphuric  acid  by  organic 
substances  becomes  more  specific  in  character  when  nitric  acid, 
phosphoric  acid,  or  potassium  hydrogen  sulphate  is  substituted  for 
sulphuric  acid. 

Potassium  dichromate,  0*5  gram,  dissolved  in  100  c.c.  of  nitric  acid 
(36°Be)  gives  at  once  a  bluish-violet  coloration  in  the  cold  with 
substances  containing  a  -CHO  or  -OH  group,  and  with  certain  other 
compounds,  such  as  ether,  ethyl  acetate,  formic  acid,  and  unsaturated 
fatty  acids.  The  aliphatic  ketones  give  a  coloration,  but  as  a  rule 
only  after  some  hours.  Acetophenone  and  the  quinones  behave  like 
acetone,  but  cyc^ohexanone  and  its  homologues  give  the  coloration 
immediately.  Certain  phenols  give  the  same  colour  reactions  as  they 
do  with  potassium  dichromate  alone.  The  reaction  is  less  specific 
on  warming,  and  under  these  conditions  a  green  coloration  is 
developed. 

With  phosphoric  acid  (60°Be)  the  range  of  applicability  is  the  same 
as  with  nitric  acid,  but  the  reagent  is  then  less  delicate. 

With  potassium  hydrogen  sulphate  in  water  no  coloration  is 
produced  in  the  cold,  but  a  green  tint  is  produced  on  warming.  This 
is  given  by  alcohols,  aldehydes,  cyc^ohexanone,  and  its  homologues, 
ether,  ethyl  acetate,  etc.,  but  not  with  aliphatic  ketones,  acetophenone, 
or  unsatuiated  fatty  acids.  In  this  form  the  reagent  may  be  used  to 
distinguish  ricinoleic  acid,  which  contains  an  -OH  group,  from  oleic 
and  other  like  acids  which  do  not.  T.  A.  H. 

Analysis  of  Lactic  Acid.  A.  A.  Besson  {Chem.  Zeit.,  1911, 
35,  1209 — 1210). — It  is  shown  that  the  total  acidity  of  lactic  acid 
containing  lactic  anhydride  may  be  accurately  estimated  by  neutral- 
ising the  free  acid,  adding  an  excess  of  iV/1-alkali,  leaving  the  mixture 
at  the  ordinary  temperature  for  ten  minutes,  neutralising  the  excess  of 
alkali,  adding  a  slight  excess  of  iV/l-acid,  boiling,  and  titrating  the 
acid.  W.  P.  S. 

Estimation  of  /8-Hydroxybutyric  Acid  in  Urine.  Robert  A. 
Cooke  and  E.  E.  Gorslin  {J.  Biol.  Chem.,  1911,  10,  291—294).— 
Results  of   experiments  earned  out    by  the  authors  show  that  the 
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method  described  by  Shaffer  (Abstr.,  1908,  ii,  992)  is  trustworthy, 
provided  that  the  urine  is  treated  with  an  excess  of  basic  lead  acetate 
and  ammonia  before  the  distillation  part  of  the  process  is  commenced. 
This  treatment  is  especially  necessary  in  the  case  of  urines  containing 
large  quantities  of  dextrose.  The  excess  of  lead  should  be 
removed  before  the  distillation,  in  order  to  prevent  "  bumping." 

W.  P.  S. 


Polarimetric  Method    for  the    Estimation   of   Malic   Acid 
and  its  Application  to  Cane  and  Maple  Products   (Sugars). 
Peter  A.  Yoder  {Zeitsch.  Nahr.  Genussm.,  1^1 1,  22,  329— 350).— The 
method  depends  on  the  increase  in  the  rotatory  power  of  malic  acid 
when  the  acid  is  treated  with  uranium  salts.     A  solution  of  malic  acid 
containing  1  gram  per  100  c.c,  when  converted  into  the  uranium  com- 
pound by  the  addition  of  uranium  acetate  in  the  proportion  of  at  least 
1*25  atoms   of   uranium  to   1   molecule  of  malic  acid,  has  a  rotatory 
power  of  -  29-7°  Ventzke  at  20° C.  for  white  light,  or  -  28-9°  for  sodium 
light.     The  presence  of  organic  acids,  with  the  exception  of  optically 
active  hydroxydicarboxylic  acids,  does  not,  within  certain  limits,  have 
any  great  influence,  and  sugars,  such  as  sucrose,  dextrose,  and  Isevulose, 
have  no  effect ;  mineral  acids,  however,  seriously  affect  the  rotatory 
power    of    the    malic  acid-uranium   compound.     The   rotatory   power 
decreases  by   0'03°  Ventzke  for  each  1°  rise  in  temperature.     In  the 
case  of   a  1%  solution  of  tartaric  acid,  the   uranium  compound  has  a 
rotatory  value  oi|  +  26*1°  Ventzke.    For  the  estimation  of  malic  acid  in 
sugar-cane  and  maple  products,  50  grams  of  the  syrup,  or  a  mixture  of 
33'33  grams  of  sugar  with  16  "66  c.c.  of  water,  are  neutralised,  diluted 
with  water  to  a  weight  of  65  grams,  and  treated  with  10  c.c.  of  lead 
acetate    solution,   D   1*25.      After   the  addition    of   150   c.c.  of    95% 
alcohol,  the  mixture  is  set  aside  for  three  hours,  then  filtered,  and  the 
recipitate  washed  with  75%  alcohol.     The  precipitate  is  treated  with 
ydrogen   sulphide,  the   lead   sulphide   is  removed   by    filtration,    the 
Itrate  is  evaporated  to  a  volume  of  about  30  c.c,  and  then  diluted  to 
0  c.c.     The  rotatory  power  of  20  c.c.  of  this  solution   is  determined 
before  and  after   the   addition  of  uranium  acetate,  the  mixture  being 
ieutralised  in  the  latter  case,  and  allowance  made  for  the  alteration 
n   volume.     The   percentage  quantity   of   malic  acid,    x,    present,   is 
iilculated  from  the  formulae  :  for  white  light, 

^_{P,-P)  x[l+0-001(t-20)] 
-29-6XO-5Z/  ' 

r,  for  sodium  light,  x  =  ^    ^  ~ — '-^ -K  where  P  and  P^ 

^     '  -28-8xO-5Z  '  ^ 

re  the  rotatory  powers  before  and  after  treatment  with  uranium 

cetate    respectively,  and  L  the  length  of  the  polarimeter  tube  in  dcm. 

larium  acetate  may  be  employed  in  place  of  lead  acetate  in  the  process. 

ugar-caue  syrup  was  found  to  contain  0"02%  of  malic  acid,  and  maple 

'  rup  from  0*26  to  0'51%.     If  the  total  acidity,  n,  expressed  in  c.c.  of 

1 -alkali   be  known,   malic  and  tartaric  acids   may  be  estimated  in 

jixtures  of  the  same ;  let  the  increase  in  the  rotatory  power  at  27*5° 
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the     percentage     of  tartaric   acid,    then   n  = 1 ^ and 

^  ^  0-06703  ^0-07503 

m  =  25-16y-29-27a;,  or,  a;  =  0-03287?i- 0-01741m  and  2/  =  0"-03824ri  + 
0'01949»i.     ,  W.  P.  S. 

Detection  of  Benzoic  Acid  in  Foods.  Eduard  Polenske 
{Arbeit.  Kaiserl.  Gesundheitsamte,  1911,  38,  149 — 154;  Reprint). — 
I.  Estimation  of  the  Total  Benzoic  Acid  in  Cranberries,  etc. — The  cran- 
berries are  heated  with  alcohol  for  one  hour,  the  mixture  is  then 
treated  with  an  excess  of  sodium  hydroxide,  filtered,  the  filtrate  is 
evaporated  to  remove  alcohol,  and  the  residue  is  extracted  with  a 
mixture  of  ether  and  light  petroleum,  after  being  acidified  with 
sulphuric  acid.  The  ethereal  extract  is  then  shaken  with  dilute 
sodium  hydroxide  solution,  and  the  alkaline  aqueous  extract  contain- 
ing the  benzoic  acid  is  treated  with  potassium  permanganate  as 
described  by  Heide  and  Jakob  (Abstr.,  1910,  ii,  359).  The  benzoic 
acid  is  next  extracted  with  ether,  the  ethereal  solution  is  evaporated, 
the  residue  is  re-dissolved  in  a  small  volume  of  ether,  transferred 
to  a  test-tube,  and  after  the  ether  has  been  evaporated,  the  benzoic 
acid  is  sublimed  on  to  the  upper  sides  of  the  tube.  The  lower  portion 
of  the  tube  is  then  cut  off,  and  the  benzoic  acid  is  dissolved  in  alcohol 
and  titrated.  The  amount  of  benzoic  acid  found  in  various  samples 
of  cranberries  varied  from  0-089  to  0-206%  (compare  Abstr.,  1910, 
ii,  440). 

II.  Detection  of  Benzoic  Acid  in  Wine. — The  metl^od  of  separating 
benzoic  acid  from  wine  described  by  Heide  and  Jakob  (loc.  cit.)  was 
found  to  be  trustworthy ;  it  is  recommended,  however,  that  the  wine 
be  filtered,  after  being  evaporated  in  the  presence  of  alkali  and  then 
acidified,  previous  to  the  extraction  with  ether.  The  benzoic  acid 
obtained  may  be  identified  by  fusing  it  for  not  longer  than  three 
minutes  with  potassium  hydroxide,  and  testing  the  resulting  salicylic 
acid  with  ferric  chloride.  W.  P.  S. 

Detection  of  Benzoic  Acid  in  Margarine,  Butter,  and  Other 
Fats.  Walther  Friese  (Fharm.  Zentr.-h.,  1911,  52,  1201—1203).— 
One  hundred  grams  of  the  fat  are  mixed  thoroughly  with  25  c.c.  of 
a  20%  sodium  carbonate  solution,  and  the  mixture  is  melted  on  a  water- 
bath.  After  cooling,  the  aqueous  layer  is  separated,  treated  with  an 
excess  of  10%  barium  chloride  solution,  the  barium  precipitate  is 
collected  on  a  filter,  and  the  excess  of  barium  is  removed  from  the 
filtrate  by  the  addition  of  sulphuric  acid.  The  benzoic  acid  is  then 
extracted  from  the  acid  solution  with  ether,  and  the  residue  obtained 
on  evaporating  the  ethereal  solution  is  tested  for  benzoic  acid,  prefer- 
ably by  heating  the  residue  with  alcohol  and  sulphuric  acid  ;  any 
benzoic  acid  present  is  thus  converted  into  ethyl  benzoate,  which  may 
be  identified  by  its  odour.  W.  P.  S. 

Robert's  Reagent  as  a  Test  for  Salicylic  Acid.  John  McCrae 
{Analyst,  1911,36,  540 — 541). — Robert's  morphine  reagent  (sulphuric 
acid  containingone  drop  of  formaldehyde  solution  per  c.c.)gives  a  charac- 
teristic rose  colour  with  salicylic  acid  or  salicylates.     The  reaction  is 
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most  clearly  seen  when  about  1/50  mg.  is  dissolved  in  two  drops  of 
sulphuric  acid  and  a  drop  of  the  reagent  then  added.  The  test  also 
works  with  o-acetoxybenzoic  acid  (aspirin)  and  salol. 

Salicin  gives  a  red  colour  with  sulphuric  acid  alone,  but  if  to  the 
solution  is  added  a  drop  of  the  i^eagent  in  such  a  way  that  mixing  does 
not  occur,  a  much  deeper  and  richer  red  is  developed. 

Robert's  reagent  also  gives  characteristic  colorations  with  the 
following  substances  :  Phenol,  reddish-violet ;  catechol,  violet  (redder 
than  the  colour  obtained  with  morphine)  ;  resorcinol,  deep  orange- 
brown  ;  quinol,  dirty  greenish-brown  ;  pyrogallol,  brown  ;  a-naphthol, 
dirty  green ;  )8-naphthol,  dirty  brown  ;  cinnamic  acid,  brown  ;  mandelic 
acid,  yellow.  L.  de  K. 

The  Purification  and  Analytical  Control  of  Potassium 
Ferrocyanide.  Karl  Schroder  (Zeitsch.  anorg.  Chem.,  1911,  72, 
89—99.  Conipare  Miiller  and  Diefentbiiler,  Abstr.,  1910,  ii,  910).— 
Potassium  ferrocyanide  has  the  composition  K4Fe(CN)Q,3H20  even 
when  crystallised  from  boiling  solution,  but  in  drying  it  is  necessary 
to  expose  as  small  a  surface  as  possible,  or  oxidation  and  loss  of  water 
take  place. 

Iron  is  best  estimated  in  potassium  ferricyanide  by  heating  with 
concentrated  sulphuric  acid,  finally  raising  the  temperature  to  the 
boiling-point  of  the  acid,  dissolving  in  water  and  hydrochloric  acid, 
and  precipitating  with  cupferron  (ammonium  nitrosophenylhydroxyl- 
amine),  igniting  in  a  quartz  crucible.  The  precipitate  is  free  from 
alkali. 

For  the  standardisation  of  permanganate  solutions,  the  solution  of 
potassium  ferrocyanide  (2  grams)  is  added  to  100  c.c.  of  a  cold 
saturated  solution  of  mercuric  chloride,  and  the  precipitate  obtained 
is  then  dissolved  in  200  c.c.  of  the  same  solution,  acidified  with 
hydrochloric  acid,  and  heated  to  boiling.     After  cooling,  30  c.c.  of  a 

1  solution  prepared  from  100  grams  of  manganous  sulphate,  200  c.c. 
of  concentrated  sulphuric  acid,  and  200  c.c.  of  phosphoric  acid,  D  1"7, 
to  the  litre,  are  added.  The  values  obtained  on  titrating  with 
permanganate  are  slightly  high,  averaging  100-12%.  C.  H.  D. 

Apparatus   for    the   Estimation   of    Amino-groups.      David 
,  Klein    {J.     Biol.    Chem.,    1911,    10,    287— 289).— An    apparatus   is 
!  described  for  use   in  the  estimation  of  aliphatic  amino-groups  by  the 
process  proposed  by  van  Slyke  (this  vol.,  ii,  944).  W.  P.  S. 

Estimation  of  Nicotine  in  Tobacco  Extracts.  W.  Koenig 
{Chem.  Zeit.,  1911,  35,  1047— 1048).— A  reply  to  Toth  (this  vol., 
li,  943),  who  complains  that  the  solutions  of  nicotine  in  toluene 
obtained  in  the  author's  extraction  process  cannot  be  examined 
Ipolarimetrically  on  account  of  their  dark  colour.  The  author  states 
jhe  has  never  experienced  any  trouble  in  that  respect  with  the  various 
polariscopes. 

Xylene  is  also  a  very  good  solvent  for  nicotine.  The  specific 
Irotaiion  of    nicotine  in  a    dilute   xylene  solution   is    4-173°.     Other 
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objections  to  the  process  are  also  overruled,  but  it  must  be  understood 
that  the  method  applies  to  extracts  only  and  not  to  tobaccos, 

L.  DE  K. 

Estimation  of  Codeine  in  Opium.  Albert  E.  Andrews 
{Analyst,  1911,  36,  489 — 490). — In  the  process  described,  the  opium 
is  extracted  thoroughly  with  cold  water,  and  the  solution  is  treated 
with  lead  acetate  to  remove  colouring  matters,  etc.,  and  narcotine. 
Sodium  salicylate  is  then  added  in  order  to  precipitate  thebaine  and 
any  remaining  resinous  substances,  and  the  filtered  liquid  is  con- 
centrated and  shaken  with  ether  to  remove  substances  which  are 
soluble  in  this  solvent.  The  morphine  is  then  "  fixed "  by  the 
addition  of  a  large  excess  of  sodium  hydroxide,  and  the  codeine  is 
extracted  with  ether.  The  ethereal  solution  of  the  alkaloid  is 
evaporated  at  a  low  temperature,  the  residue  is  dried  under  reduced 
pressure,  and  weighed.  The  dry  alkaloid  may  also  be  titrated  with 
iV/lO-acid,  using  litmus  as  the  indicator.  W.  P.  S. 

A  Reaction  of  Sparteine.  Armand  Jorrisen  (/.  Pharm.  Chim., 
1911,  [vii],  4,  251 — 252). — A  reaction  which  distinguishes  sparteine 
from  other  a.lkaloids  consists  in  adding  a  small  quantity  of  sulphur  to 
an  ethereal  solution  of  the  alkaloid,  and  treating  the  mixture  with 
hydrogen  sulphide.  A  bright  red,  bulky,  precipitate  in  formed,  which 
disappears  on  the  addition  of  water.  The  precipitate  is  readily 
distinguished  from  those  given  by  coniine  and  atropine  under 
similar  conditions  ;  the  former  yields  an  orange-coloured  precipitate 
and  the  latter  a  yellow  precipitate.  W.  P.  S. 

A  Modification  of  Nakajama's  Reaction  for  Bile  Pigment 
in  Urine.  A.  A.  von  Maslofp  {Zeitsch.  physiol.  Chem.,  1911,  74. 
297 — 298). — The  reaction  is  intensified  by  the  addition  of  a  few  drops 
of  hydrogen  peroxide.  W.  D.  H. 

Estimations  of  Globulin  by  means  of  Ammonium  Sulphate, 
and  the  Preparation  of  Pure  Globulins.  Hugo  Wiener  {Zeitsch. 
physiol.  Chem.,  1911,  74,  29 — 66). — The  usual  methods  of  fractionat- 
ing serum  proteins  by  ammonium  sulphate  are  regarded  as  valueless, 
and  give  the  amount  of  globulin  too  high.  If  the  total  protein  is 
increased,  the  rise  appears  to  fall  on  the  globulin  for  this  reason; 
hence  clinical  investigations  of  this  nature  need  entire  revision.  The 
error  is  greatly  minimised  by  diluting  the  serum  first.         W.  D.  H. 

Effect  of  Heat  on  the  Peroxydase  in  Cow's  Milk.  J.  J.  van 
EcK  {Chem.  Weekblad,  1911,  8,  691 — 702;  Zeitsch.  Nahr.  Genussm., 
1911,  22,  393 — 400). — The  author  describes  an  apparatus  adapted  to 
determining  the  diminution  in  the  proportion  of  active  peroxydase 
in    milk   caused    by   heating   at   different  temperatures. 

A.  J.  W.o?(? 
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water,  equilibrium  between,  and  the 

influence  of  hydrochloric  acid  on  the 

system    (Jones    and    Lapworth), 

T.,  1427;  P.,  143. 
influence  of  salts  on  the  distribution 

of,  between  water  and  ethyl  ether 

(de  Kolossovsky),  a.,  ii,  591. 
influence  of,  on  the  growth  of  Peni- 

cilUuTn  glaiicum  (Reichel),  A.,  ii, 

144. 
haemolysis  by  (Stadler  and   K  lee- 
man),   A.,  ii,  996. 
ammonium  salt,  use  of,  in   the  pro- 
duction of  milk  (Morgen,  Beyer, 

and  Westhausser),  A.,  ii,  751. 
basic  chromic    salt    of  (Gussmann), 

A.,  i,  103. 
dysprosium  salt  of  (Jantsch  and  Ohl), 

A.,  ii,  493. 
potassium    salt,   hydrates    of    (Abe), 

A.,  i,  946. 
acid    sodium   salts   of  (Abe),   A.,   i, 

599. 
strontium  salt,  solubility  and  hydrates 

of  (Osaka  and  Abe),  A.,  i,  599. 
^-amino-  and  ^-acetylamino-benzoyl- 

niethyl  esters  of  (Kunckell),  A.,  i, 

990. 
2:6-cJ2ibromo-4-acetylamino-m-tolyl 

ester  (Raiford),  A.,  i,  993. 
ethyl  ester,  preparation  of  (Kurten- 

ACHER  and   Habermann),   A.,    i, 

600. 
rf-)8-octyl    ester    of    (Pickard     and 

Kenton),  T.,  66. 


Acetic  acid,  detection  and  estimation  of 
small  quantities  of  acetic  anhydride  in 
(Edwards    and   Orton),    T.,   1181; 
P.,  121. 
Acetic   acid,   bromo-,   ethyl   ester  con- 
densation   of,    with     ethyl    i8)3-di- 
methylglycidate      (Darzens      and 
Sejourn^:),  a.,  i,  420. 
vioTwhTomo-,    mono-,    di-,     and    tri- 
chloro-,  iodo-,  and  nitro-,  menthyl 
esters  of  (Cohen),  T.,   1063. 
chloro-, chloral  derivative  of(GABUTTi), 
A.,  i,  261. 
ethyl     ester,     condensations     with 
(WisLicENUs),  A.,  i,  107. 
action   of  hydrazine   hydrate   on 
(CuRTius  and  Hussong),  A.,  i, 
400. 
mono-,  di-,  and  <ri-chloro-,  electrical 
conductivity  of  (Mameli),   A.,    ii, 
459. 
chloro-oximino-,    and    iodo-oximino-, 
ethyl      ester      (Steinkopf      and 
JiJRGENs),  A.,  i,  530. 
cyano-,    ethyl   ester,    action    of,    on 
0-      and      ^-hydroxybenzaldehyde 
(Sclavi),  a.,  i,  398. 
iodo-,     plienyl     and     thymol     esters 
(Farbenfabriken  vorm.  F.  Bayer 
&  Co.),  A.,  i,  630. 
d!mitro-,  ethyl  ester,  properties  of,  and 
its  salts  (CuRTiss  and  Kostalek), 
A.,  i,  518. 
Acetic  anhydride,  behaviour  of,  at  high 
temperatures  (Bamberger),  A.,  i 
103. 
action      of,      on      uranium      nitrate 

(Vanino),  a.,  ii,  898. 
detection    and    estimation    of    small 
quantities      of,      in      acetic      acid 
(Edwards  and  Orton),  T.,  1181 
P.,  121. 
a-Acetic-4-methyl-o-coamaric  acid,  m 
tolvl    ester    of    (Fries    and    Volk) 
A.,'  i,  204. 
Acetin,     o-mowobromo-    (Alpern    and 

Weizmann),  T.,  84.  _ 
Acetoacetic  acid,  and  its  ethyl  ester, 
derivatives  of  (Auwers,  Dannehl 
and  Boennecke),  A.,  i,  171. 
brucine  salt  (Hilditch),  T.,  234. 
ethyl  ester,  tautonierism  of  (Meyer) 
A.,  i,  351,  833  ;  (Knorr,  Rothe 
and     Averbkck),    A.,    i,    516 
(Meyer     and      Kappelmeier) 
A.,  i,  832. 
keto-enolic  equilibrium    of   (Han 

tzsch),  a.,  i,  602. 
sodium    derivative,    action    of,   oi 
chlorides   of  dibasic   fatty   acid; 
(ScHKiBERand  Lxingwitz),  A.,  i 
836. 
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Acetoacetic  acid,  7-chloro-,  ethyl  ester 
(Lespieau),  a.,  i,  108. 
ay-^ichloro-,  ethyl  ester,  and  its  salts 
(WisLiCENUs),  A.,  i,  108. 
-/-Acetoacetin,    a^-c^i'chloro-    (Alpern 

and  Weizmann),  T.,  86. 
3  Acetoacetylaminopyridine     (Palazzo 

and  Tamburinj),  A.,  i,  327. 
Acetobornyl-^Miitroanilide     (Ullmann 

and  Schmid),  A.,  i,  71. 
^  Acetobromodextrose,    preparation    of 

(Fischek),  a.,  i,  605. 
3-Acetoclilorodextrose,    preparation    of 

(Fischer),  A.,  i,  605. 
Acetone,   electrochemistry   of  solutions 
in  (RosHDESTWENSKY  and  Lewis), 
T.,  2138;  P.,  266. 
ethylation      of     (Zerner),      A.,      i, 

950. 
velocities  of  reaction  of,  with  phenyl- 
hydrazine  and  with  hydroxy lamine 
(Schottle),  a.,  ii,  1079.    . 
condensation  of,    in    the   presence  of 
phosphoric  acid  (Neogi),  T.,  1249  ; 
P.,  71. 
brucine  sulphite  (Mayer),  A.,  i,  223. 
estimation  of,  in  animal  fluids  (Scott- 
Wilson),  A.,  ii,  776. 
Acetone,       1 :3-disLmino-,       tetra-acetyl 
derivative    of  (Franchimont   and 
Dubsky),  a.,  i,  528. 
a-di'chloro-,  semicarbazones         of 

(Knopfer),  a.,  i,  1034. 
dihydroxy-,  as  a  product  of  alcoholic 
fermentation  (Karauschanoff), 
A.,  ii,  914. 
glycogenic  property  of  (Mostowski), 
A.,  ii,  635. 
Acetone  substances,  influence  of  fat  on 
the  excretion  of  (Forssner),  A.,  ii, 
135. 
behaviour  of,  in  carbohydrate   meta- 
bolism    (Geelmuyden),      a.,     ii, 
904. 
Acetonedicarboxylic  acid,  brucine  salt 

of  (Hilditch),  T.,  235. 
Acetone-07-diurethane,  ethyl  ester  and 
its    derivatives    (Franchimont    and 
Dubsky),  A.,  i,  528. 
Acetonepinacone,     methyl     ethers     of 

(Lindner),  A.,  i,  523. 
Acetonitrile,  amino-,  action  of  hydrogen 
sulphide  on  (Johnson  and  Burn- 
ham),  A.,  i,  712. 
chloro-oximino-  (Steinkopf  and  JiJR- 

GENs),  A.,  i,  530. 
iodo-,    reaction    of   with    silver 
rate    (Loy    and    Agree),    A. 
360. 
A^-Acetonylanthranilic     acid,    and 
derivatives   (Houben,   Arendt, 
Ettinger),  a.,  i,  129. 


nit- 


its 
and 


l-AcetonylcycZohexene,    and    its    semi- 
carbazone  (Darzens  and  Ro.st),  A.,  i, 
989. 
Acetonylmethylbutylct/c/ohexene,      and 
its  semicarbazone  (Darzens  and  Rost), 
A.,  i,  989. 
Acetonyl-2-,   3-,   and  4 -methylcycZohex- 
ene   and   their  semicarbazones  (Dar- 
zens and  Rost),  A.,  i,  989. 
Acetonyl-A'^-methylstrychnic  acid,  iodo- 

(Krauze),  a.,  i,  1017. 
Acetonylstrychnic      acid,     iodo,      and 
its    derivatives     (Krauze),      A.,      i, 
1017. 
Acetonylstrychnine,  iodo-,  and  its  salts 

(Krauze),  A.,  i,  1017. 
Acetophenone,  bromination  of  (Hahn), 
A.,  i,  649. 
compounds  of  aluminium  halides  with 

(Menschitkin),  a.,  i,  65. 
brucine    sulphite     (Mayer),     A.,    i, 
223. 
Acetophenone,  amino-,  and  w-amino-p- 
liydroxy-,  halide  salts  of  (Mannich 
and  Hahn),  A.,  i,  648. 
^-amino-a)-hydroxy-,a)-chloro-^-amino-, 
co-chloro-oi-,  and  m-bromo-j9-amino-, 
w-chloro-m-nitro-j9-amino-,    and    «- 
m-dich]ovo-p-a,uiino-,  and  their  de- 
rivatives, and  a'-chloro-2:5-dibromo- 
4-amino.,  acetyl  derivative  (KuNC- 
kell),  a.,  i,  990. 
o-hydroxy-,  and  its  derivatives   (An- 
scHUTZ     and      Scholl),      A.,      1, 
316. 
2:3:4:6-ie<rahydroxy-,    di-,    tri-,    and 
tetramethyl    ethers    of,   and    their 
derivatives  (Bargellini  and  BiNl), 
A.,  i,  212. 
Aceto-m  tolnidide,  2:5-f^i-iodo-, 

(Wheeler  and  Brautlecht),  A., 
i,  27. 
5:6-di-iodo-,        and        4:5:6-<n'-iodo- 
( Wheeler  and  Hoffman),  A.,  i, 
28. 
Aceto-i?-toluidide,  2-chloro-5-nitro- 

(Blanksma),  a.,  i,  39. 
Acetoveratrone,  ciibromide  of  (Hahn), 

A.,  i,  649. 
Acetoveratrone,    co-amino-,   hydrochlor- 
ide,   and  co-bromo-    (Mannich    and 
Hahn),  A.,  i,  649. 
o-Acetoxybenzaldehyde,    compound    of, 
with    tin    tetrachloride     (Pfeiffer, 
Friedmann,   Goldberg,    Pros,   and 
Schwarzkopf),  A.,  i,  789. 
o-Acetoxybenzoic  anhydride  (Einhorn 

and  Seuffert),  A.,  i,  54. 
o-2-Acetoxybenzoyloxybenzoic  acid  {acet- 
ylsalicylosaUcylic     acid)     (Einhoen, 
Haas,  v.  Bagh,  Ladisch,  and  Roth- 
lauf),  a.,  i,  302. 
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Acetoxybenzylideneaniline  aud  its 
hydrochloride  (Kuhara  and  ToDo), 
A.,  i,  2U. 

G-o-Acetoxycinnamamic  acid  (Stoer- 
MER,  Friderici,  Brautigam,  and 
Neckel),  a.,  i,  296. 

6-Acetoxy-3:4-dimethyl-o-pyrone 
(Thole  and  Thorpe),  T.,  2234. 

l-Acetoxyhydrindene(WEi.ssGERBERand 
Brehme),  a.,  i,  624. 

o-Acetoxymercurianilinoacetic  acid, 
ethyl  ester  (Schoeller,  Schrauth, 
and  Gold  acker),  A.,  1,  699. 

a  Acetoxymercurianilinopropionic  acid, 
ethyl  ester  (Schoeller,  Schrauth, 
and  Goldacker),  A.,  i,  699. 

a- Acetox3nnercuri-  ;8-  /sobntoxy- (3- 

phenylpropionic  acid,  methyl  ester 
and  derivatives  (Schrauth,  Schoel- 
ler, and  Struensee),  A.,  i,  595. 

a-Acetoxymercuri-i8-etlioxy-j3-phenyl- 
propionic  acid,  methyl  ester,  and  its 
derivatives  (Schrauth,    Schoeller, 
and  Struensee),  A.,  i,  595. 

a-Acetoxymercuri-)8-nietlioxy-)8-phenyl- 
propionic  acid,  benzyl  and  ethyl  esters 
(Schrauth,  Schoeller,  and  Stru- 
ensee), A.,  i,  595. 

o-Acetoxymercuri-3-propoxy-;8-plienyl- 
propionic  acid,  methyl  ester,  and  its 
derivatives  (Schrauth,    Schoeller, 
and  Struensee),  A.,  i,  595. 

o-Acetoxymercuri-j8-2sopropoxy-y3- 
phenylpropionic   acid,    methyl    ester, 
and   derivatives    (Schrauth,    Scho- 
eller,    and     Struensee),     A.,     i, 
595. 

4-Acetoxy-5-inethoxy-3-plieiiylpropionic 
acid,  2-hydroxy-,  lactone  of  (Moore), 
T.,  1048;  P.,  119. 

4-Acetoxy-l-niethylc2/cZopentane-2-carb- 
oxylic  acid,  ethyl  ester  (Hope  and 
Perkin),  T.,  771. 

r?-Acetoxy-a-phenyl-7j-^-anisyl-Aa")'- 
heptadien-e-one,  C-l"ronio-  (Bauer  and 
Dieterle),  a.,  i,  882. 

j8-Acetoxy-i3-phenyl  terL-hutyl  ketone, 
ethyl  ester  (Blalse  and  Herman), 
A.,  i,  881. 

)3-Acetoxy-;8-phenylpivalyl  chloride  aud 
toluidide  (Blaise  and  Herman),  A., 
i,  881. 

3-Acetoxy-9-plieiiylxanthonium  chloride 
(Pope  and  Howard),  T.,  549. 

^-Acetoxystyrene,  o-nitro-  (Remfry), 
T.,  286;  P.,  21. 

2-Acetoxy-wi-toluoyl  chloride  (Anschijtz 
and  Scholl),  A.,   i,  316. 

Aceto-m-xylidide,  5-chloro-  (Orton  and 
King),  T.,  1188. 

Acetyl  chloride,  action  of,  on  acetyl- 
biuret  (Ostrogovich),  A.,  i,  1036. 


Acetyl  chloride,  condensation  of,  with 
salicylamide  (Titherley  and 
Hicks),  T.,  866  ;   P.,  102. 

fluoride,    di-hromo-   (Swarts),  A.,  i, 
762. 
Acetylacetone,  enolic  forms  of  (Knorr 
and  Fischer),  A.,  i,  977. 

thulium  salt  (James),  A.,  ii,  892. 

zinc   and   cadmium  salts  of  (Rosen- 
heim and  Garfunkel),  A.,  i,  620. 
Acetylacetonecarbamide.      See    4:6-Di- 

methyl-2-pyrimidone. 
Acetyl-c^^o-aminobutyric  acid,   chloro- 

(Abderhalden,  Chang,  and  Wurm), 

A.,  i,  526. 
Acetylaniliiie-2-8alphonicacid,  4-bromo- 

and  its  derivatives   (Claasz),    A.,  i, 

436. 
Acetylanisole,    ^-cyano-     (Bargellini 

and  FoRLi-FoRTi),  A.,  i,  902. 
Acetylanthranil  (Mayer),  A.,  i,  869. 
Acetylanthranylacetylhydrazide      ( Bo- 

GERT,    Bell,    and    Amend),    A.,    i, 

162. 
Acetylanthranyl-TO-aminotoluidide  (Bo- 

gert,  Gortner,  and  Amend),  A.,  i, 

581. 
Acetylauramine     and     its    derivatives 

(Semper),  A.,i,  579. 
Acetylbenzoic    acid,  ^-chloro-,   and  its 

nitrile  (Kunckell),  A.,  i,  991. 
Acetylbenzoin,  p-nitro-    (Francis  and 

Keane),  T.,  346;  P.,  44. 
1  -  Acetyl-4-benzylideiieliy  dantoin,        2- 

thio-  (Wheeler,  Nicolet,  and  John- 
son), A.,  i,  1032. 
Acetylbiuret,    action  of  acetyl  chloiide 

on  (Ostrogovich),  A.,  i,  1036. 
Acetylbornyl-jo-phenylenediamine  (Ull- 

MANX  and  Schmid),  A.,  i,  71. 
Acetylcarbamide,       c^ichloro-     (Born- 
water),  A.,  i,  617. 

oximinocyano-  (Merck),  A.,  i,  167. 
Acetylcatechol,    w-chloro-,  and   w-iodo, 

(^tacetates  (Mannich  and  Hahn),  A., 

i,  649. 
2-Acetyl-l:3-dihydroisoiiidole    (Tiffen- 

EAU),  A.,  i,  810. 
13-Acetyl-5:13-diliydroquindoline     and 

5:10-c^ibromo-     (Fighter    and   Roh- 

ner),  a.,  i,  86. 
3-Acetyl-2:4-dimetliylpyrrole,  hydrazone 

of  (IvNOKRand  Hess),  A.,  i,  1020. 
Acetylene,     fusibility     curve     of,    aud 
methyl    ether    (Baume   and    Ger- 
mann),  a.,  i,  830. 

di-iodide,    synthesis   of    fumaric  and 
maleic    acids     from    (Keiser    and 
McMa.ster),  a.,  i,  948. 
Acetylene,  chloro-,  preparation  of  (Rod- 
riguez MouRELO,and  Garcia  Banus), 

A.,  i,  414. 
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Acetylene,      cyano-,       preparation      of 
(ilouREU  and   Bongrand),   A.,   i, 
22. 
(-yano-,  and  f^tcyano-,  toxicity  of,  and 
the  antitoxic  action  of  sodium  thio- 
sulpliate   towards  the  latter  (Des- 
GREZ),  A.,  ii,  756. 
fll-iodo;  preparation  of,  and  its  com- 
pounds with  organic  bases  (Dehn), 
A.,  1,829. 
Acetylenes,      cyclic,      preparation      ot 

(Andue),  a.,  i,  277. 
Acetylenediacraldehyde  (Dupont),  A., 
i,  804.  . 

Acetylenedibutyrone  (Dupont),   A.,  i, 
804.  ^^    . 

Acetylenedicarboxylic     acid,    menthyl 
esters  of  (Hilditch),  T.,  223  ;  P.,  6. 
Acetylenedicrotonaldehyde     (Dupont), 

A.,  i,  804. 
Acetylenediisovaleraldehyde  (Dupont), 

A-,i,  804. 
Acetylgelsemine   and  its  hydrochloride 

(Moore),  T.,  12-32  ;  P.,  157. 

Acetylglycine,     iodo-    (Abderhalden, 

HiRSGH,   and   Guggenheim),  A.,    i, 

954.  ,  ,  . 

Acetylguanidine,   and  chloro-,  and  tri- 

chloro-  (Traube),  A.,  i,  115. 
Acetylhomopiperonylamine       (Farben- 
fabriken  vobm.  F.  Bayer  &  Co.), 
A.,  i,  1015. 
Acetylhydantoic    acid,     thio-,   and   its 
ethyl      ester     and      potassium     salt 
(Wheeler,  Nicolet,  and  Johnson), 
A.,  i,  1032. 
3-Acetylindole,      phenylhydrazone      ot 

(Oddo  and  Sessa),  A.,  i,  487. 
Acetylkino  (Simonsen),  T.,  1533. 
Acetylmethylcarbamide,   oximinocyano- 

(Merck),  a.,  i,  167. 
4-Acetyl-l-methylci/cZoliexan8    and    its 
derivatives  (Wallach   and  Ritter), 

A.,i,  472. 
rf-3-Acetyl-l-methylc?/c^hexan-3-ol, 

semicarbazone  of  (Haworth,  Perkin, 

and  Wallach),  T.,  131. 
rZ-S-Acetyl-l-metbyl-A^-ci/cZohexene  and 

its  derivatives   (Haworth,  Perkin, 

and  Wallach),  T.,  128. 
S-Acetyl-S-methylhexoic    acid    and    its 

derivatives  (Cross ley  and  Kenouf), 

T.,  nil  ;  P.,  137.         _ 
l-Acetyl-4-methylliydantoic  acid,  thio- 

( Wheeler,  Nicolet,  and  Johnson), 

A.,  i,  1032.  ^    .^         ,^ 

l-Acetyl-2-methylindole   and  its    salts 

(DiELS  and  Kollisch),  A.,  i,  231. 
Acetylmorphine,  chloro-  (Wielanb  and 

Kappelmeier),  a.  ,  i,  746. 
2-Acetyl-a-naplitliol.      See  )3-Naphthyl 

methyl  ketone;  1 -hydroxy-. 


Acetylnitromsthylnorhemipinic  anhydr- 
ide (Wegscheider  and  Klemenc), 
A.,  i,  542. 

9-Acetylphenanthrene  and  its  deriva- 
tives (WiLLGERODT  and  Albert),  A., 

i,  882.  .   . 

Acetylphenylglycinearsinic  acid,  quinine 

ester  of  (Oechslin),  A.,  i,  760. _ 
l-|;-Acetylphenyl-2-methylbenzimin- 

azole,  4:7-rfmitro-6-hydroxy-,  and  its 

oxime  and  phenylhydrazone  (Meldola 

and  KUNTZEN),  T.,  44. 
Acetylpropylcarbamide  (Mauguin),  A., 

i,  358. 
5- Acetyl- 8-Mopropylvaleric  acid  and  its 
semicarbazone  (Wallach  and  Chal- 
lenger), A.,  i,  472. 
Acetylpyrogallol,  oi-chloro-,  and  w-iodo-, 
tiiacetates     (Mannich    and   Hahn), 
A.,  i,  649. 
Acetylpyrogallol   trimetbyl   ether,  and 
bromo-  (Mannich  and  Hahn),  A.,  i, 
649.  ^   ,       ^ 

Acetylpyrotartaric   acid,  methjd   ester, 
action    of    magnesium    organic    com- 
pounds on    (Barbier  and  Locquin), 
A.,  i,  708. 
7-Acetylquindoliniuin  bromide  (Fighter 

and  Rohner),  A.,  i,  86. 
Acetylsalicylaldehyde.     See  o-Acetoxy- 

beiizaldehyde. 
Acetylsantalol,      chloro-     (Farbenfa- 
briken    vorm.    F.    Bayer   &  Co.), 
A.,  i,  137. 
Acetylsalicylosalicylic   acid.      See   o-2- 

Acetoxybenzoyloxybenzoic  acid.  _ 
4-Acetyltoluenesulphonylaminoanisole, 
3-nitro-,  2:3-,  and  2:5-c^initro-  (Rever- 
DiN  and  DE  Luc),  A.,  i,  38. 
4-Acetyltoluenesulpbonylaminotoluene 

(Reverhin  and    de  Luc),  A.,  i,  38. 
Acetyl-m-toluidine,    9)i-chloro-     (Kunc- 

kell),  a.,  i,  991. 
Acetylveratrole,    chloro-,     and    cyano- 
(Bargellini  and  Forli-Forti),   A., 
i,  902. 
Acid,  C,Hio06,  and  its  silver  salt,  from 
picrotinic  acid   (Angelico),  A.,    i, 
1004. 
C7H12O2,    from    oxidation   of    l:l-di- 
methylcyclopentan-2-oland  its  silver 
salt  (Kijner),  a.,  i,  43. 
C^HigOa,  from  condensation  of  croton- 
aldehyde      and     its     barium    salt 
(Smedley),  T.,  1632. 
Cj,H]604,     from    oxidation   of    l:l-di- 
'  ethyl-A^-cyclopentane  (Kijner  and 
Voznesensky),  a.,  i,  968. 
C10H14O2,  and    its   sodium   salt  from 
bromoisocamphenilanic  acid  (Hen- 
derson and  Heilbron),  T.    1894  ; 
P.,  249. 
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Acid,   CiflHyoOj,    from    oxidation    of   o- 

phytol,  and  its  derivatives  (Will- 

STATTEi!,  Meykr,  and  HtJNi),  A., 

i,  149. 
C]iHioOg,  from  oxidation  of  ethyl  a- 

cyanocinnamylideneacetate       (Rei- 

mer),  a.,  i,  448. 
CjiHgOgN,  and  its  salts,  from  tribromo- 

/3-phthaliminopropylene  (Gabriel), 

A.,  1,  982. 
C11H12O7,    and  its  silver    salt,    from 

picrotin  (Angelico),  A.,  i,  1004. 
C12H14O4,  from  oxidation  of  curcumone 

(Rupe  and  Steinbach),  A.,  i,  69. 
C12H18O3,  from  oxidation  of  curcumone 

(Rupe  and  Steinbach),  A.,  i,  69. 
C12H20O2,    from    linalyl  bromide  and 

ethyl  sodiomalonate,  and  its  ethyl 

ester  (Roure-Bertrand  Fils,  Du- 

PONT  and  Labaune),  A.,  i,  895. 
C12H22O3,    from   the   oxidation  of    1- 

methyl-4-isopropyl-3-allylcyclohex- 

an-3-ol,  and  its  salts    (Saytzeff), 

A.,  i,  474. 
CisHigO^,     from     ethyl     camphoryl- 

idenecyauoacetate     and      hydrogen 

?eroxide  (Forster  and  Withers), 
'.,  327. 

C13H24O2,  from  dimethylanhydrovalo- 
lactone  and  magnesium  methyl 
iodide.  (Losanitsch),  A.,  i,  804. 

Ci3H9C)2N,  from  iodomagnesinm  de- 
rivative of  carbazole  (Oddo),  A.,  i, 
488. 

Ci^HjiOgN,  from  iodomagnesinm  deri- 
vative of  diphenykmine  and  its  salts 
(Oddo),  A.,  i,  489. 

Ci3Hi,06N(  +  H2O),  from  ethyl  cam- 
phorylidenecyanoacetate  and  hy- 
drogen peroxide  (Forster  and 
Withers),  P.,  327. 

CuHigOe,  from  jucrotin  (Angelico), 
A.,  i,  1004. 

C14H28O2,  from  oxidation  of  o-phytol, 
and  its  silver  salt  (Willstatter, 
Meyer,  and  Hijni),  A.,  i,  149. 

CijHjgOjn,  product  from  the  prepara- 
tion of  ethyl  phloroglucinoldicarb- 
oxylate  (Leuchs  and  Simion),  A., 
i,  646. 

C17H28O2,  from  cod-liver  oil  (Heidu- 
schka  and  Rheinbergrr),  A.,  i, 
766. 

Ci8Hjfj04,  and  its  methyl  ester  from 
oxidation  of  ethyl  a-cyanociunamyl- 
ideneacetate.(RETMER),  A.,  i,  418. 

C18H18O4,  from  phenylpropionic  acid 
and  benzophenone  (Paterno  and 
Chieffi),  a.,  i,  65. 

CigHj^OisN,  from  the  preparation  of 
nitrogallic  acid  trimethyl  ether 
(Harding),  T.,  1595. 


Acid,  CiflHo^OgNy,  from  cacothelin,  and 
its  salts  (CiusA  and  Scagliarini), 
A.,  i,  155. 

C21H40O4,  from  oleic  orelaidic  acid  and 
formaldehyde,  and  its  derivatives 
(Fokin),  a.,  i,  765. 

C03H40O5,  from  oleic  or  elaidic  acid  and 
formaldehyde,  and  its  acetyl  deriva- 
tive (Fokin),  A.,  i,  765. 

C2RH22O5,  from  55-diphenyl-o-styryl- 
fulgenic  acid  (Stobbe,  Benary,  and 
Seydel),  a.,  i,  380. 

C26H40O7,  from  oxidation  of  digitogenic 
acid,  and  its  magnesium  salt 
(Kiliani),  a.,  i,  139. 

C27H25O3N,  from  phenylmethylketen- 
quinoline  (Staudinger  and  Ru- 
zicka),  a.,  i,  464. 

C28H42O1],  from  oxidation  of  digito- 
genic acid,  and  its  barium  salt 
(Kiliani),  A.,  i,  139. 
Acids,  relation  between  the  strength  of, 
and  their  catalytic  activity  (Rabe 
and  McMillan),  A. ,  ii,  33. 

activity  of,  as  catalysts    (Dawson), 

T.,  i. 

hydrolytic  activities  of  (Worley),  T., 

349. 
solubility  of  salts  in  the  corresponding 

(Masson),  T.,  1132  ;  P.,  12.5. 
adsorption     of,      by      sheep's     wool 

(v.  Georgievics  and  Pollak),  A., 

ii,  1070. 
standardisation  of,  by  sodium   phos- 
phate (Prideaux),  a.,  ii,  1129, 
action  of,  with  benzophenone  (Patern6 

and  Chieffi),  A.,  i,  65. 
excretion  of  (Henderson),  A.,  ii,  752. 
antagonism  of  the  toxic  action  of,  by 

salts  (Loeb  and  Wasteneys),  A., 

ii,  755. 
action  of  weak,  on  the  blood-vessels 

(ScHWARZ  and  Lemberger),  A.,  ii, 

809. 
fixation  of,  by  proteins  (Ringee),  A., 

i,  406. 
in  soil  (Schreiner  and  Shorey),  A., 

ii,  147  ;  (Hall  and  Miller),  A.,  ii, 

429. 
alicyclic    unsaturated,     reduction    of 

(Wallach),  a.,  i,  472.  _ 
aromatic,    catalytic    esterification    of 

(Srnderens  and  Abouleno),  A. ,  i, 

637. 
carboxyli(!,   preparation   of  secondary 

amines  from  (Le  Sueur),  T.,  827  ; 

P.,  104. 
degradation  of,  in  the  body  (Fried- 

mann),  a.,  ii,  910. 
dibasic,     catalytic    esterification     of 

(Senderens  and   Aboulenc),    A., 

ii,  1080. 


INDEX   OF   SUBJECTS. 


ii.  1303 


Bids,  dicarboxylic,  action  of  magnesium 

organic  compounds    on   anhydrides 

of  (Bauer  :  BAiTEKand  Wolz),  A., 

i,  871. 

fatty,  from  cochineal  (Huerre),  A.,  i, 

766. 
in   cod-liver  oil  (Heidu.schka  and 

Rheinberger),  a.,  i,  766. 
latent  heat  of  fusion  and  specific 

heat  of  (Massol  and  Faucon), 

A.,  ii,  853. 
electrolysis  of  solutions  of  salts  of, 

in  the  corresponding  acids  (Hopf- 

gartner),  a.,  ii,  849. 
haemolytic  power  of  (Shimazono), 

A.,i,  765. 
compounds     of,     with     cholesterol 

(Partington),  T.,  313  ;  P.,  14. 
halogen  derivatives   of,   rotation  of 

the  menthyl  esters  of  the  (Cohen), 

T.,  1058;  P.,  123. 
formation   of  formic    acid    in    the 

katabolism  of  (DAKiNand  Wake- 

MAn),  a.,  ii,  623. 
ratio    of,    to    unsaponifiable    sub- 
stances in  the  organism  (Costan- 

tino),  A.,ii,  627. 
estimation  of  (Simmich),  A.,  ii,  233. 
estimation  of,  in  fats,  in  presence  of 

soaps  (Holde  and  Marcu.sson), 

A.,  ii,  1037. 
bromo-substituted,     interaction    of 

esters    of,    with  silver  nitrate  in 

alcoholic  solution  (Sentee),  T., 

95. 
o-bromo-,  menthyl  esters  of  (Chris- 
topher and  Hilditch),  P.,  312. 
dibasic,     action    of  the     chlorides 

of,    on    ethyl     sodioacetoacetate 

(ScHEiBER    and  Lungwitz),  A., 

i,  836. 
fatty  saturated,  catalytic  preparation 

of    esters    of    (Sexderens    and 

Aboclenc),  a.,  i,  600. 
unsaturated,      reactions      of,    with 

formaldehyde  (Fokin),  A.,  i,  765. 
fatty,    volatile,    estimation   of  (Eff- 

ront),  a.,  ii,  547. 
estimation  of,in  ffeces(McCAtJGHEY), 

A.,    ii,    666;     (Edelstein    and 

Welde),  a.,  ii,  827. 
higher  fatty,   optically  active  deriva- 
tives of  (Hilditch),  P.,  311. 
ammonium  salts  and  separation  of 

the  (Falciola),  A.,  i,  5.  174. 
preparation  of  ketones  of  (Easter- 
field  and  Taylor),   T.,    2298 ; 

P.,  279, 
acetylenic,    oxidation    of  (Arnaud 

and  Hasenpratz),  A.,  i,  615. 
mineral,    cryoscopy  of  (Cornec),  A., 

ii,  853. 


Acids,  mineral,  ingestion  of,  by  the  dog 

(Labb]6  and  Violle),  A.,  ii,  220. 
monobasic,  from  reducing  sugars,  action 

of  the  Bulgarian  ferment  on  (Bert- 
rand  and  Veillon),  A.,  ii,  221. 
organic,  photolysis  of,  by  ultra-violet 
light    (Brrthelot    and    Gaud- 
echon),  a.,  ii,  170. 

conductivity  and  dissociation  of 
(Wightman  and  Jones),  A.,  ii, 
689. 

classification  of,  according  to  valency 
(Falk),  a.,  ii,  711. 

influence  of  the  structure  of,  on  the 
stability  of  their  carboxyl  group 
(Raikoff  and  Tischkoff),  A.,  i, 
445. 

containingalcoholichydroxyl  groups, 
basicity  of  (Calcagni  and  Ber- 
NARDINl),  A.,  ii,  1078. 

interchange  of  alkyl  groups  in  esters 
of  (Pfannl),  a.,  i,  783. 

preparation  of  esters  of  (Adminlstra- 
tion  der  Minen  von  Buoh- 
sweilei'v  Akt.  Ges.),  a.,  i,  601. 

oxidation  of,  by  nitric  acid  in  sun- 
light (Benrath),  a.,  ii,  835. 

behaviour  of  mould  fungi  towards 
(Herzog  and  Ripke  ;  Herzog, 
Ripke,  and  Saladin),  A.,  ii, 
915. 

action  of,  with  phosphoric  acid 
(Raikoff  and  Tischkoff),  A.,  i, 
445. 

action  of,  on  sodium  formate  (Oechs- 
NER  DE  Coninck),  A.,  i,  764. 

compounds  of  metallic  salts  of,  with 
ammonia,  pyridine  and  phenyl- 
hydrazine  (Grossmann  and  Ja- 
ger),  a.,  i,  944. 

separation  of  mixtures  of,  by  partial 
esterification    (Sudborough    and 
Thomas),  T.,  2307;  P.,  279. 
saturated,    esterification    of  (Thomas 

and  Sudborough),  P.,  314. 
standard,  for  use  in  acidimetry  (Kast- 

le),  a.,  ii,  66. 
unsaturated,  esterification  of  (Thomas 
and  Sudborough),  P.,  314. 

compounds  of,  with  aldehydes, 
ketones  and  formic  acid   (Farb- 

WERKE   VORM.    MeISTER,    LuCIUS 

&  BRiJNiNG),  A.,  i,  107. 
volatile,  estimation  of,  in  wines  (WlND- 

iscH  and  Roettgen),  A.,  ii,   942  ; 

(Verda),  a.,  ii,  1037. 
detection  of,  microscopically  (Kantor 

and  Gies),  A.,  ii,  446. 
estimation    of,    iodometrically   (Koe- 

foed),  a.,  ii,  67. 
estimation  of,  in  tan  liquors  (Procter 

and  Seymour-Jones),  A.,  ii,  76. 
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Acids.     See   also   a-Anilino-fatty  acids, 

Hetero-  and  Iso-polyacids. 
Acid  amides.     See  Amides. 
Acid  chlorides,  compounds  of  aluminium 
chloride   and    bromide  with  (Men- 
schutkin),  a.,  i,  45. 
action  of,  on  the  sodium  derivative  of 
phenylacetonitrile   (Bodroux),    A., 
i,  545. 
Acid  esters.     See  Esters,  acid. 
Acidity,  measurement  of,  by  potentials, 
in  liquids  containing  carbon  dioxide 
(Hasselbalcii),  a.,  ii,  182. 
Acidosis,  action  of  chemical  substances 

on  (Baer  and  Blum),  A.,  ii,  512. 
Aconitine,  action  of,  on  the  isolated  frog's 
heart  and  on  nerves  (Hahtung),  A., 
ii,  1016. 
estimation  of  (Ribaut),  A.,  ii,  551. 
Acraldehyde,  presence  of,  in  bitter  wines 
(Voisenet),  a.,  ii,  1127. 
enzyme    producing,    in    bitter    wines 

(Voisenet),  A.,  ii,  915. 
influence    of   the  vapour  of,    on   the 
organism  (Iwanoff),  A.,  ii,  419. 
Acridine..  pyridine  and  quinoline  salts, 
chromoisomerisin    of    (Hantzsch), 
A.,  i,  673. 
3:6-c?iamino-  (Cassella  &  Co.),  A.,  i, 
504. 
Acrylic  acids,  a-cyano-,  preparation  of 
derivatives  of  (Clarke  and  Francis), 
A.,  i,  205. 
Actinium,    7-rays     of     (Russell    and 
Soddy),  a.,  ii,  88. 
emanation,     transformation     of     the 

(Geiger),  a.,  ii,  683. 
separation    of,   from  residues  (Bolt- 
wood),  A.,  ii,  359. 
extraction   of,    from   radium   residues 
(v.  Welsbacu),  a.,  ii,  7. 
Actinium-C,  half-period  of  (KovAi^ik), 

A.,  ii.  173. 
Acyl     cyanides,     formation     of    (Vor- 
lander,      Friedberg,      van      der 
Merve,  Rosenthal,   Huth,  and  v. 
Bodecker),  a.,  i,  865. 
Acylanilides,  chloriuation  of  (King  and 

Orton),  T.,  1377  ;  P.,  196. 
Acylgaanidines,  aromatic,  preparation  of 

(Pierron),  a.,  i,  166. 
a-Acylliydraziiies,propertiesof(FBANZEN 

and  Kraft),  A.,  i,  816. 
Adaline    {a-hromo-a-ethylhutyrylcarham- 
ide),  pharmacology   of  (FlLlPn),  A., 
ii,  1120. 
Adaline,    a-brorno-     (Farbenfabriken 
vuRM    F.    Bayer    &    Co.),    A.,    i, 
118. 
Address,  commemoratory,  to  the  Royal 
Academy   of   Sciences   of  Turin,   P., 
272. 


Address,  congratulatory,  to  King  Georc  i 
V,  P.,  184.  ' 

to  the  University  of  St.  Andrews 
P.,  185. 
presidential  (Dixon),  T.,  588. 
Adenine,    recovery    of    (Barnett    an( 

Jones),  A.,  i,  403. 
Adipic        acid         -Sisphenylhydrazidi 
(Scheiber  and  Lungwitz),  A.,  i,  836 
Adipyldiacetoacetic    acid,    ethyl    este; 
(Scheiber   and    Lungwitz),  A.,    i 
836. 
Adrenaline,  formation  of,  in  the  anima 
body  (Funk),  A.,  ii,  907. 
mechanism  of  the  action  of  (LiCHT 

witz),  A.,  ii,  754. 
inactivation  of  (CramerJl,  A.,  ii,  754, 
production    of    diabetes   by,   and  its 
inhibition     by    urethane    narcosu 
(Underhill),  a.,  ii,  312. 
production     of    'glycosuria     by,     ir 
thyroidectomy    (Underhill),    A., 
ii,  137. 
physiological    activity   and   constitu- 
tion of  (Harold,  Nierenstein,  and 
Roaf),  a.,  ii,  136. 
chemical    toxicology   of    (Venturoli 

and  Gallerani),  A.,  ii,  635. 
influence     of,    on    muscular    activity 

(Radwanska),  a.,  ii,  312. 
eff'ect  of  oxidation   and  salts   of  the 
blood   on  the   action   of  (Siegel) 
A.,  ii,  312. 
Adrenaline     immunity     (Waterman), 

A.,  ii,  1016. 
Adsorption  (Rakowski),  A.,  ii,  470,  471, 
anomalous     (Bay^liss),    A.,    ii,    99  ; 

(Lottermoser),  a.,  ii,  969. 
relation  between  ionisation  and  (Ost- 

wald),  a.,  ii,  1068. 
experiments  on   (Estrup),  A.,  ii,  20  ; 
(Levites),    a.,    ii,    858 ;    (Pbato- 
longo),  a.,  ii,  1069. 
of  salts  (Lachs  and  Michaelis),  A., 

ii,  190  ;  (Scheringa),  A.,  ii,  191. 
in    solution     (v.    Georgievics    and 

Pollak),  a.,  ii,  1070. 
of  substances  by  charcoal  (Freundlich 
and  Masiu.s),  A.,  ii,  374. 
AegiritefromQuincy  pegmatite  (Palache 

and  Warren),  A.,  ii,  615. 
Affinity,  chemical  :  — 

AflSnity,    influence     of,   in    solutions 
(R6zsa),  a.,  ii,  1073. 
chemical  (Bronsted),  A.,  ii,  856. 
Chemical  equilibrium  in  reversible  I'e- 
actions  (Michael  and  Leupold), 
A.,  i,  250. 
of   carbon    monoxide   with   carbon 
dioxide     and     carbon     (Rhead 
and  Wheeler),  T.,    1140;    P., 
126. 
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FFINITY,    CHEMICAL  : — 

Kinetics,  chemical,  integrals  of  (JiJTT- 
NER),  A.,  ii,  972. 
of  irreversible   reactions   (Marcel- 

lin),  a.,  ii,  27. 
of    the  transformations   of   chloro- 
alkylamines      into      heterocyclic 
compounds     (Freundlich     and 
Krestovnikoff),  a.,  ii,  266. 
of   the    reaction   of   bromine   with 
formic  acid  (Joseph),  A.,  ii,  384. 
of  the  action  of  hydrogen  on  solu- 
tions of  potassium  permanganate 
(Just  and  Kauko),  A.,  ii,  494.  _ 
of   the   formation   of    oxonium   di- 
bromides     in    organic  ^  solvents 
(Tschelinzeff    and    Konowal- 
off),  a.,  ii,  706. 
Kinetic  theory  of  gases  in  relation  to 
thermodynamics    (Berthoud),   A., 
ii,  578. 
Eeactivity,     relation     between     and 
chemical    constitution   of   nitrogen 
compounds    (Clarke),    T.,    1927  ; 
P.,  243. 
Chemical  action  and  ionisation  (Bloch), 

A.,  ii,  357,  456. 
Equilibrium  constant,  influence  of  the 
solvent    on   the    (Plssarjewsky 
and  Shapovalenko),  A.,  ii,  11  ; 
(PissARJEW^SKY  and  Litvin),  a., 
ii,  12. 
calculation     of,     from      cryoscopic 
measurements    (Goebel),   A.,    ii, 
1078. 
Catalysis  (Boeseken  and  Langezaal), 
A.,  ii,  22  ;   (Boeseken),  A.,  ii, 
384. 
in  a  homogeneous  system  (MiJLLER), 

A.,  ii,  266. 
application  of  the  kinetic  theory  to 

(Duclaux),  a.,  ii,  479. 
by  acids  (Dawson),  T.,  1. 
dehydrogenation  by  (Zelinsky),  A., 

i,  958. 
esterification    by     (Sabatier    and 

Mailhe),  a.,  i,  258,  416. 
simultaneous  oxidation  and  reduc- 
tion by  (Zelinsky  and  Glinka), 
A.,  i,  870. 
reduction  by,  in  a  vacuum  (Zelin- 
sky), A.,  i,  988. 
reduction  and  oxidation  of  organic 
compounds  by  (Sabatier),  A.,  i, 
702. 
negative,    mechanism    of    (Senter 
and    Porter),    T.,     1049;    P., 
119. 
Catalytic  reactions  at  high  tempera- 
tures and  pressures  (Ipatieff),  A., 
i,    25,    31,    137 ;    (Ipatieff   and 
Dowgelkwitsch),  a.,  i,  937. 

C.  ii. 


Affinity,  chemical:— 

Dissociation   pressure     of    hydrated 
salts,    determination  of  (Parting- 
ton), T.,  466  ;  P.,  45. 
Hydrolysis,     dilatoraetric     investiga- 
tions of  (Galeotti),  a.,  ii,  257. 
Velocity  of  addition  of  bromine  to 
imides  (Piutti  and  Calcagni), 
A.,  i,  124. 
of  alkyl  bromides  to  cyclic  tertiary 
bases  (Long),  T.,  2164  ;  P.,  283. 
Velocity  of  crystallisation  (Wagner  ; 
Marc),  A.,  ii,  265. 
dependence     of,      on    temperature 
(Tammann),  a.,  ii,  376. 
Velocity  of  hydrolysis  and  viscosity, 
relation  between  (Grumell),  A.,  ii, 
197. 
Velocity   of  chemical  reaction,   tem- 
perature   coefficient    of    (Trautz), 
A.,  ii,  381. 
Velocity  of  propagation  of  chemical 
reaction  (Srebnitsky),  A.,  ii,  872. 
Velocity  of  racemisation  (Herz),  A., 

ii,  974. 
Velocity  of  reaction  in  heterogeneous 
systems  (  Boselli),  A.  ,ii,196,  265. 
measurement  of,  by  means  of  viscos- 
ity (DuNSTAN  and  Mussell),  T., 
565  ;  P.,  59. 
influence  of  neutral  salts  on  (Poma), 

A.,  ii,  707. 
influence    of    neutral    solvents    on 
(Patterson  and  Montgomerxe), 
P.,  276. 
of  metals    with    dissolved    iodine 
(van  Name  and  Bosworth),  A., 
ii,  973. 
Velocity  of  the  ring  opening  in  un- 
saturated systems  (Boeseken    and 
Schweizer),  a.,  ii,  197. 
Velocity  of  solution  of  metallic  cop- 
per in    aqueous  ammonia   (Yama- 
sAKi),  A.,  ii,  383. 
Periodic  reactions  (Hirniak),  A.,  u, 
196. 
Agglutinins,  vegetable  (Assmann),  A. , 

ii,  126. 
Agriculture,    colloids    in     relation    to 
(Ramann),  a.,  ii,  529. 
use  of  sewage  in  (MiJNTZ  and  Lain*), 
A.,  ii,  764. 
Air.     See  Atmospheric  air. 
Alanine,   oxidation  of   (Denis),  A.,  i, 
773. 
complex  chromium  salt  of    (TsCHU- 
GAEFF  and  Serbin),  A.,  i,  116. 
d^Alaninec^^■thiocarboxylic  acid,  benzyl 
hydrogen    ester    of   (Siegfried   and 
Weidenhaupt),  a.,  i,  116. 
Albumin     in    plant    cells    (Lobw    and 
Bokorny),  A.,ii,  324. 
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Albumin,  isoelectric  point  of  (Michaelis 
and  Davidsohn),  A.,  i,  697. 

cause  of  separation  of,  in  beer  (Ems- 
lander),  A.,  i,  935. 

inner  anhydride  reaction  of  (Bar- 
dach),  a.,  ii,  945. 

iodo-,  hydrolysis  of  (Oswald),  A.,  i, 
697. 

detection  of,  by  Heller's  test  (Michel), 
A.  ii,  347. 

detection  of,  microscopically  (Bo- 
korny),  a.,  ii,   236. 

estimation  of,  gravimetrically  in  urine 
(Simonot),  a.,  ii,  945. 
a-  and  j3-AlcaptochromeB  (Morner),  A., 

i,  56. 
Alcaptonuria,      chemical      nature      of 

(Dakin  ;  WAKEMANand  Dakin),  A., 

ii,  416. 
Alcohol.     See  Ethyl  alcohol. 
Alcohol,  CgHigO,  from  reduction  of  ester 
CgHieOg  (Petroff),  A.,  i,  974. 

CgHjeO,  and  its  acid  phthalaie,  from 
oxidation  of  camphene  (Hender- 
son and  Sutherland),  T.,  1549  ; 
P.,  212. 

C12H20O,  from  carvone  and  mag- 
nesium ethyl  iodide  (Vanin),  A.,  i, 
474. 

C12H22O,  from  linalyl  bromide  and 
ethyl  sodiomalonate  and  its  deriva- 
tives (Roure-Bertrand  Fils, 
DupoNT,  and  Labaune),  A.,  i,  895. 

CjsHggOs  from  oxidation  of  1-methyl- 
4-isopropyl-3-allylcyclohexan-3-ol 
(Saytzeff),  a.,  i,  474. 
Alcohols,  absorption  of  heat  on  mixing 
(Doroschewsky),  a.,  ii,  468, 

partial  pressures  in  mixtures  of,  and 
water  (Doroschewsky),  A. ,  ii,  1062. 

of  the  hydroaromatic  and  terpene 
series  (Pickard  and  Littlebury), 
P.,  324. 

of  the  diphenyl-  and  triphenyl- 
methane  series,  reduction  of 
(Tschitschibabin),  a.,  i,  277. 

of  the  cyclohexane  series,  synthesis  of 
(Mailhe  and  Murat),  A.,  i,  126. 

action  of  thionyl  chloride  on,  in  pres- 
ence of  a  tertiary  base  (Darzens), 
A.,  i,  513. 

compounds  of,  with  ethyl  meta- 
phosphate  (Langheld),  A.,  i,  706. 

action  of,  on  green  plants  and  on 
bacteria  (Bokorny),   A.,   ii,  522. 

acetylenic,  preparation  of  (Lespieau), 
A.,  i,  347. 

aminoaryl,  preparation  of  (Emde  and 
Rdnne),  a.,  i,  718. 

aromatic  and  hydroaromatic  contain- 
ing the  allyl  group,  synthesis  of 
(Matschurevitsch),  a.,  i,  961. 


Alcohols,  cyclic,  catalytic  dehydration  nf 

(Ipatieff),  a.,  i,  25. 
higher  fatty,  optically  active  deriva 

tives  of  (Hilditch),  P.,  311. 
olefinic, preparation  of  (Farbenfabri- 

KEN  voRM.  F.  Bayer  &  Co.),  A., 

i,  598. 
polyhydric,  phosphoric  acid  esters  of 

(Carr]6),  a.,  i,  263. 
primary   and  secondary,    preparation 

of  bromides  from  (Taboury),  A.,  i, 

173. 
secondary,  of  the  fatty  series,  rotation 

of  (Pickard  and  Kenyon),  T.,  45. 
unsaturated     cyclic,      reduction      of 

(Wallach),  a.,  i,  470. 
Aldehyde     diacetates,     preparation     of 

(Wohl  and  Maag),  A.,  i,  13. 
Aldehydes,  explanation  of  the  reactions 

of,  by  polarity  (Derick),  A.,  ii,  712. 
action  of,  with  hydrogen  persulphidt^ 

(Bloch,  Hohn,  and  Bucge),  A.,  i, 

46  ;  (Bugge  and  Bloch),  A.,  i,  60. 
action  of  hydrazine  on  (Staudinger 

and  Kupfer),  A.,  i,  751. 
compounds  of,  with  unsaturated  acids 

(FaRBWERKE        VORM.        Meister, 

Lucius,  &  Bruning),  A.,  i,  107. 

oxidation    of,    in    alkaline    solution 

(Heimrod  and  Levene),  A.,  i,  13. 

aromatic,    electrolytic    reduction    of 

(Law),  T.,  1113;  P.,  138. 

condensation  of,  with  nitromethaue 

(Remfry),  T.,  282;  P.,  20. 
colour     reactions    of,     applied     to 
analysis   of  spirits   (v.    Fellen- 
berg),  a.,  ii,  667. 
mixed,  action  of,  with  hydrazobenzene 
(Rassow  and  Burmeister),  A.,  i. 
820. 
phenolic  (Pauly  and  v.   Buttlab), 
A.,  i,  785  ;  (Pauly,  Schubel,  and 
Lockemann),  a.,  i,  787. 
Angeli-Rimini  reaction  for  (Balbiano), 
A.,  i,  987_. 
Aldehydes,    nitro-,    conversion   of,   into 
cyanoaldehydes  (PoNZio),  A.,  i,  920. 
2-.Aidehydodiphenylquinomethane 

(BlSTRZYCKlandFKLLMANN),A.,i,134. 

4-Aldehydo-2(or  3)-methylphenylacetic 
acid,  ethyl  ester  and  semicarbazones 
(AuwERs),  A.,  i,  298. 

0-Aldehydo-?i-nonoic  acid,  methyl  ester 
and  its  semicarbazone  (Harding, 
Walsh,  and  Weizmann),  T.,  451. 

3-Aldehydosalicylic  acid,  ethyl  ester 
and  phenylhvdrazone,  and  5-nitro- 
(Remfry),  T.",  286;   P.,  21. 

5-Aldehydosalicylic  acid  and  its  ethyl 
ester,  and  their  phenylhydrazones,  and 
3-nitro-,  and  its  ethyl  ester  (Remfey), 
T.,  286;  P.,  21. 


INDEX   OF   SUBJECTS. 


1307 


4- 
of 


Aldehydotriphenylcarbinol,      4-hydr- 
„xy-,  derivatives  of  (BiaxRZYCKl  and 
Kellmann),  a.,  i,  133. 
Aldehydotriphenylacetic      acid, 
hydroxy-,    salts    and    derivatives 
(BisTRZYCKi  and  Fellmann),  A.,  i, 

133. 
Mdol,'  derivatives  of  (Wegscheidek  and 

Spath),  a.,  i,  112. 
'Lldoximes,  iV^-alkylated,  preparation  ot 

(Scheiber),  a.,  i,  382. 
(//t-Aldoximes,  preparation  of  (Dunstan 
■  and  Thole),  P.,  233. 
\lffae,    action    of    strontium    salts    on 
(LoEw),  A.,  ii,  322. 
marine,    arsenic    in    (Tassilly    and 
Leeoide),  a.,  ii,  142. 
Alicyclic      compounds,     reduction      ot 

(Wallach)  a.,  i,  469. 
Alizarin,    occurrence     of,    in     rhubarb 

(MiJLLER),  T.,  967;  P.,  101. 

Alkali  carbonates,   estimation  ot,  volu- 

metrically,    in    presence    of    alkali 

hydroxides  and  bicarbonates  (Till- 

MANS  and  Heublein),  A.,  ii,  658. 

hydrogen  carbonates,  the  dissociation 

pressures  of  (Caven  and  Sand),  T., 

1359  ;  P.,  147.  . 

cyanide,   estimation   of   sulphides  in 

(Rossxter),  a.,  ii,  654. 
tluorides,      hydrofluorides       of      (de 

Forceand),  a.,  ii,  583. 
halogen  salts,  changes  m  volume  on 
solution  in  water  of  the  (Baxter), 
A.,ii,  589.  .     ^-  1     • 

manufacture,    electrode   potentials  in 

(Saceudoti),  a.,  ii,  789. 
metals,    preparation  of  (Hackspill), 
A.,  ii,  602.  . 

emission  spectra  of  the,  m  the  glow 
discharge    (Gehlhoff),    A.,    u, 
83 
fluorescence     of     the     vapours     of 

(Dunoyer),  a.,  ii,  832. 
dispersion  of  light  by  vapours  of  the 
(Bevan),  a.,  ii,  349.  .. 

radiations  of  the  (Henriot),  A.,  u, 

354 
electrical  properties   of  (Broniew- 
SKI  and  Hackspill),  A.,  u,  1055. 
velocity  of  ions  of  salts  of,  in  flames 

(Wilson),  A.,  ii,  572. 
production  of  negative  electrons  by 
the  (Fredenhagen),  A.,  ii,  571. 
positive  ions  emitted  by  salts  of  the 

(Richardson),  A.,  ii,  9,  10. 
conduction  of  electricity  m  the 
vapour  of  the  (Fuchtbauer), 
A.,  ii,  361. 
variation  in  the  physical  constants 
of,  on  fusion  (Hackspill),  A.,  u, 
185. 


Alkali  metals,  refractive  indices  of  the 
halogen  salts  of  the  (Baxter, 
BoYLSTON,  Mueller,  Black,  and 
Goode),  a.,  ii,  557. 

thermochemistry  of  compounds  oi 
the  (de  Forcrand),  A.,  ii,  96. 

colloidal,  photoelectric  ett'ects  of 
(PoHL  and  Pringsheim),  A.,  n, 
363.  - 

action  of,  on  water  (Hackspill  and 
Bossuet),  a.,  ii,  392. 

excretion    of,    in    purine     diuresis 
(Bock),  A.,  ii,  631. 
nitrates,  equilibrium  in  ternary  systems 

of  (Menzies  and  Dutt),  A.,  ii,  882. 
phosphate  in  meat  juice  (Salkowski), 

sulphates,  formation  of  double   salts 
by  the  (Foote),  A.,  ii,  393. 
double    salts    of,    with    sparingly 
soluble  sulphates  (Barre),  A.,  n, 
979. 
Alkalis  in  soil  (Hall    and  Miller), 
A.,  ii,  429. 
action     of     chloiine     on     (Iaylor), 

T.,  1906  ;   P.,  243. 
estimation  of,  in  blood  (Bernhardt), 

^■'  "'  10^^-  u      A-     -A 

Alkaline  earth  carbonates,  carbon  dioxiac 

and    water,    equilibrium    between 

(McCoy  and  Smith),  A._,  li,  380. 
caseinogenates,        conductivity        ot 

(Robertson),  A.,  ii,  460. 
globulinates,  dissociation  in   solution 

of  (Robertson),  A.,  i,  406. 
metals,  thermochemistry  of  compounds 
of  the  (de  Forcrand),  A.,  u,  96. 

antagonism  of  salts  of,  to  potassium 
poisoning(LoEBand  Wasteneys), 

A.,  ii,  637. 
replacement  of,  in  neuro-muscular 
mechanisms  (Mines),  A.,  ii,  413. 
periodides  and   perbromides  of  the 
(Herz  and  Bulla),  A.,  li,  801. 
sulphides,     phosphorescence     of     the 
(Ramsauer,  Hausser,  and  Oeder), 
A.,  ii,  238  ;  (Pauli),  A.,  ii,  351. 
Alkaline  earths,  compounds  of  ammon- 
ium citrate  with  (Quartaroli),  a.,  u, 

489 
Alkaloid,    CseHegOeN,    from     sterilised 

milk  (Awerkieff),  A.,  u,  752, 
Alkaloids,  hydrogenation  of  (Skita  and 

Franck),  a.,  i,  1017. 
formation  of  periodides  of  (Holmes), 

A.,  i,  907.  .  ^  _     . 

solubility  of,  in  a  mixture  of  bone 

acid    and    glycerol    (Baron  i    and 

Borlinetto),  a.,  i,  903. 
angostura.     See  Angostura  alkaloids, 
cinchona.     See  Cinchona  alkaloids, 
corydalia.     See  Corydalis  alkaloids. 
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Alkaloids,    ipecacuanha.     See    Ipecacu- 
anha alkaloids, 
morphine.     See  Morphine  alkaloids, 
opium.     See  Opium  alkaloids, 
of  Pareira  root.     See  Pareira  root, 
quinine.     See  Quinine  alkaloids, 
from  isoquinoline.     See  isoQuinoline. 
Senecio.     See  Senecio  alkaloids, 
from  strychnos.     See  Strychnos. 
genesis  of,  in  plants  (Ciamician  and 

Ravenna),  A.,  ii,  761. 
in  the  seed  of  Datura  metel  (Schmidt), 

A.,  ii,  143. 
of  the  Papaveracese,  (Gadamer),  A.,  i, 

317. 
of    Zygadenus    intermedius,    physio- 
logical   effects  of  (Mitchell    and 
Smith),  A.,  ii,  911. 
neutralisation  of,  by  extracts  of  the 
testis  and  epididymis  (Metalnik- 
off),  a.,  ii,  217. 
distinction     between     the    (Klein), 

A.,  ii,  341. 
estimation     of,     in    cinchona     bark 
(Vigneron),  a,  ii,  234. 
Alkyl    bromides,   preparation   of,    from 
alcohols  (Taboury),  A.,   i,  173. 
course  of  the  intramolecular  trans- 
formations    of    (Michael     and 
Leupold),  a.,  i,  250. 
velocity  of  addition   of,    to   cyclic 
tertiary  bases  (Long),  T.,  2164  ; 
P.,  283. 
halides,  action  of,  on  acid  anhydrides 

(Vanin),  a.,  i,  416. 
halogen    derivatives,    preparation    of 
(v.    Braun  and  Sobecki),    A.,   i, 
597. 
iodides,    action   of   copper  oxide    on 

(Denham),  a.,  ii,  804. 
sulphates,     metallic,     hydrolysis     of 
(Drushel  and   Linhart),  A.,   ii, 
707. 
Alkylamines,    estimation    of,    in    urine 
(Erdmann),  a.,  ii,  551. 
chloro-,  kinetics  of  the  transformation 
of,     into    heterocyclic    compounds 
(  Freundlich  and  Krestovnikoff), 
A.,  ii,  266. 
Alkylaminoc^ithiocarbamic    acids,   salts 
and  esters  of  (Fourneau),  A.,  i,  528. 
Alkylammonium     nitrites    (Ray     and 

Rakshit),  p.,  71,  264,  291. 
Alkylanthraqainones,     preparation     of 

(Seer),  A.,  i,  386. 
Alkylglyoxalines,  amino-  (Pyman),  T., 

2172  ;  P.,  275. 
Alkyl  groups,   interchange  of,    in  acid 

esters  (Komnenos),  A.,  i,  260. 
w-p-  Alkylhydroxyphenylethylamines, 
preparation  of  (Aktien-Gesrllschaft 
FUR  Anilin-Fabrikation),  a.,  i,  857. 


Alkylidenehydrazines,  catalytic  decom- 
position of,  as  a  method  of  preparation 
of  hydrocarbons  (Kijner),  A.,  i,  679, 
1027  ;    (Kijner    and    Zavadovsky),' 
A.,  i,  1028. 
Alkylidene-urethanes,  reaction  between 
)3-dicarboxylic  compounds  and  (Bian- 
CHi  and  Schiff),  A.,  i,  977. 
Alkyloxides,  preparation  of  (Chablay), 
A.,  i,  939. 
action  of  hydrogen  sulphide  on  metallic 
(Rule),  T.,  558  ;  P.,  60. 
a- Alky loxy-acids,  synthesis  of,  from  ethyl 
chloroethoxyacetic  acid  (  Blaise  and 
Picard),  A.,  i,  349. 
action   of  the   chlorides  of,    on    zinc 
organic    compounds    (Blaise    and 
Picard),  A.,  i,  175,  260. 
AUantoin,   presence  of,   in  foods  (AcK- 
royd),  a.,  ii,  308. 
importance  of,  in  purine   metabolism 
(Hunter  and  Givens),  A.,  ii,  218. 
Alleneketens,      attempts      to      prepare 
(Staudinger  and  Ott),  A.,  i,  639. 
Allium  sativum  (garlic),   action  of,  on 
lead  and  mercury  (Banerjee),  P.,  234. 
rf-AUonolactone  (Levene  and  Jacobs), 

A.,  i,  15. 
Allophane,  composition  of  (Thugutt), 
A.,  ii,  210  ;  (Stremme),  A.,  ii,  406. 
colour  reactions  of  (Thugutt),  A.,  ii, 
501. 
AUophanic  acid,  aloin  salt  of  (Verein- 
iGTE  Chininfabriken  Zimmer  & 
Co.),  A.,  i,  480. 
amyl  ester  (Chemische  Werke  vorm. 

i)R.  H.  Byk),  a.,  i,  118. 
isobutyl  and  tert.-amyl  esters  (Rem- 

FRY),  T.,  624;  P.,  73. 
a-methyl-;8-<richloroethyl    and    tetra- 
chloroethyl  esters  of  (Vereinigte 
Chininfabriken  Zimmer  &  Co.), 
A.,  i,  118. 
c?-Allose,  and  its  ^-bromophenylhydraz- 

one  (Levene  and  Jacobs),  A.,  i,  15. 
AUotropy,  new  theory  of  (Smits  and  de 

Leeuw),  a.,  ii,  263. 
Alloxan,  decomposition  of  (Gortneb), 
a.,  i,  325. 
relation      of,     to     triketohydrindene 
hydrate  (Ruhemann),  T.,  792  ;  P., 
97. 
derivatives  of  (Pellizzari  and  Can- 

toni),  a.,  i,  337. 
oxidation  of  amino-acids  by  (Tbaube), 

A.,  i,  960. 
interaction  of,  and  glycine  (Hurtley 
and  WooTTON),  T.,  288  ;  P.,  2. 
S-AUoxan-S-allylrhodanic    acid    (But- 

scher),  a.,  i,  333. 
6-Alloxan-3-methylrIiodanic  acid  (But- 
scher),  a.,  i,  333. 
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Alloxan-3-plienylrhodanic  acid  (But- 

scher),  a.,  i,  333.  _ 

i-Alloxan-3-iJ-tolylrhodanic  acid  {avr- 

scheb),  a.,  i,  333. 
Mloys,   density   of  (Frilley),    A.,    u, 
879. 

eutectic,  composition  of  (Loseff),  A., 

ii,  496.  .  ,     ,     . 

feebly  magnetic,  magnetic  constants  ot 

(Gnesotto  and  Binghinotto),  A., 

ii,  251.  . 

microscopic      examination      of      (Le 

Chatemer),  a.,  ii,  894. 
quantitative  analysis  of  (Korte),  A., 

ii,  155.  ,     .       . , 

resistant,  action  of  phosphoric  acid  on 
(WuNDERand  Jeanneket),  A.,  u, 
719. 
AUyl  alcohol,  phenylurethane  of  (Pari- 

selle),  a.,  i,  941. 
Allylaminoacetic    acid,    menthyl    ester 
(Frankland  and  O'Sullivan),    i., 
2334;   P.,  319.  . 

Allylcarbinol,     derivatives     ot    (Pari- 

selle),  a.,  i,  940. 
iV-Allylglycine,    and    its    ethyl    ester 

(Alpern  and  Weizmann),  T.,  86. 
l-Allylc2/cZohexan-l-ol        (Matschure- 

vitsch),  a.,  i,  962. 
Allyliminocarbonic  acid,  diplienyl  ester 
(Chemische    Fabrik    Ladenbueg), 
A.,  i,  438. 
Allylmalonic  acid,  esters  of,  condensa- 
tion of  thiocarbamide  with  (Johnson 
andHiLL),  A.,i,  502. 
9-Allyloxanthranol  (Kondo),  A.,  i,  b/. 
Allylphthalamic    acid    (Johnson    and 

Jones),  A.,  i,  455. 
2-Allyltbiophen  (Grishkewitsch-  1 RO- 

chimowsky),  a.,  i,  481. 
Allylvalerolactone-a-carbonylthiocarb- 
amide  (Johnson  and  Hill),  A.,  i,  503. 
Almond,   lipolytic    enzyme    m    (Ione- 

GUTTi),  A.,  ii,  525. 
Aloe-emodin,   rhein,    and   ehrysophanic 
acid,  relation  between  (Oesterle), 
A.,  i,  887. 
tetramtiQ-  (Leger),  A.,  i,  140. 
Aloin  allophanate,  carbonate  and  ethyl 
carbonate     (Vereinigte    Chinin- 
fabriken  Zimmer  &  Co.),  A.,  i, 

480.  ,     ,_, 

formic    acetic    esters    of     (Darben- 
fabriken  vorm.  F.  Bayer  &  Co.), 

A-.  i.  659.  .^       ,^^       . 

Aloins,  action  of  nitric  acid  on  (Li^-ger), 

A.,  i,  140,  734. 
Alloxanhydrazine  (Richter),  A.,  i,  757. 
Alloxantin,  constitution  of  (Richter), 

A.,  i,  756.  ^    .         ^  .  .. 

(Z-Altronic   acid,   and    its  calcium   salt 

(Leyenb  and  Jacobs),  A.,  i,  15. 


d-Altrose,   and   its    phenylosazone  and 
phenylbenzylhydrazone  (Levene  and 
Jacobs),  A.,  i,  15. 
Alumina.     See  Aluminium  oxide. 
Aluminium,      positive      potential      of 
(Wright),  A.,  ii,  456.  __ 

instability  of  (Le  Chatelier),  A.,  n, 

398.  , 

amalgamated,    use     of,    m     analyses 

(Kohn-Abrest),  a.,  ii,  673. 
preparation  of  ammoniuna  salts  from 
nitrogen  compounds  of  (Badische 
Anilin-   &  Soua-Fabbik),  A.,  n, 
1088.  ,  ,  , 

stopcocks,  use  of,  for  hydrogen  sulph- 
ide (Campbell),  A.,  ii,  596. 
influence   of,    on   plant    development 

(Stoklasa),  a.,  ii,  643. 
absorption  of,  from  food  (Steel),  A., 

".  507.  . ,       ^  ,^ 

compound  of  boric  acid  and  (Chemi- 
sche Fabrik  Coswig-Anhalt),  A,, 
ii,  984. 
Aluminium     alloys     with     magnesium 
(Bboniewski),  a.,  11,  115;  (Wilm), 
A.,  ii,  493. 
with    zinc    (Rosenhain   and    AiiCH- 
butt),  a.,  ii,  895. 
Aluminium  apparatus  (Mastbatjm),  A., 

ii>  106.  .         c  ,r,         ^ 

Aluminium  salts,  formulae  of  (Coops), 
A.,  ii,  116;  (Olivier),  A.,  u, 
206.  ,  ,  , 

estimation  of  free  acid  and  base  volu- 
metrically  in  (Craig),  A.,  ii,  335. 
Aluminium     bromide,    conductivity    of 
solutions     of,     in     nitrobenzene 
(Plotnikoff),  a.,  ii,  247. 
as  a  solvent  (Izbekoff  and  Plotni- 
koff), A.,  ii,  493. 
equilibrium    of,  with   ethylene  _di- 
bromide  (Menschutkin),  A.,  i,  1. 
compounds  of,  with  acid  chlorides 
(Menschutkin),  a.,  i,  45. 
chloride,    compounds   of    with    acid 
chlorides  (Menschutkin),  A.,  i, 
45. 
action  of,  on  benzene  (Homer),  A., 
i,   276. 
halides,    compounds    of,   with    aceto- 
phenone  and  benzophenone  (Men- 
schutkin), A.,  i,  65. 
hydroxide,    solubility  of  (Herz),  A., 
ii,  728. 
precipitation    of,    in    the   granular 

form  (Taylor),  A.,  ii,  542. 
adsorption  of  arsenic  by  (LocKE- 
MANN  and  Paucke),  A. ,  u,  720. 
oxide  [altmina)  and  silica  in  alloph- 
ane,  halloysite  and  montmonllon- 
ite'  (Thugutt),  A.,  ii,  210; 
(Stremme),  a.,  ii,  406. 
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Alaminiiun  oxide,  equilibrium  of,  calc- 
ium oxide  and  silica  (Shepherd, 
Rankin,    and  Weight),   A.,  ii, 
725. 
separation    of,    and     ferric     oxide, 
(Barbiee),  a.,  ii,  70. 
phosphate,  spectroscopic  investigation 
of  the  positive  ions  from  heated 
(Horton),  a.,  ii,  90. 
mobility     of    positive     ions    from 
(Todd),  A.,  ii,  1050. 
silicate    minerals    in  soils   (van  der 

Leeden),  a.,  ii,  299. 
sulphide  (Biltz  and  Caspari),  A.,  ii, 

804. 
Alumosilicates,  terminology  of  (Moro- 
zewicz),  a.,  ii,  121. 
Aluminium,  microchemical  detection  of 
(Schoorl),  a.,  ii,  443. 
and  its   alloys,  analysis  of  (Kleist), 

A.,  ii,  772. 
separation  of,  and  glucinum  (Wtjnder 

and  Ch]6ladz6),  A.,ii,  773. 
separation  of  ions  from   (Charitsch- 

koff),  a.,  ii,  543. 
separation    of    iron,   chromium   and, 
(TcHARViANi  and  "Wundee),  A.,  ii, 
156  ;  (Schirm),  A.,  ii,  936. 
Alumosilicates.     See  under  Aluminium. 
Alums,  influence  of  acids  on  the  crystal- 
line form  of  (Weyberg),  A.,  ii,  263.. 
Alnnite   in   the   liparite  from  Grosseto 

(Panichi),  a.,  ii,  210. 
Alanite-beudantite   group,   minerals  of 

the  (Schaller),  A.,  ii,  1101. 
Amalgams.     See  Mercury  alloys. 
Amanita  muscaria.     Sec  Fly  agaric. 
Amber  from   Galicia   (Niedzwiedzki), 

A.,  ii,  497. 
Amides,   action  of   isoamyl    nitrite   on 
(Smirnoff),  A.,  i,  427. 
action  of  cotarnine  on  (Knoll  &  Co.), 

A.,  i,  670. 
action  of  hypobromous  acid  on  (Bois- 

MENu),  A.,  i,  957. 
action  of  oxalyl  chloride  on  (Born- 
water),  A.,  i,  616. 
compounds  of  chloral  with  (Chemische 
Fabrik  Gedeon  Riohter),  a.,  i, 
836. 
toxicity  of  (Desgrez),  A.,  ii,  1119. 
acid,   alkylation  of  (Matsui),  A.,   i, 
185. 
hydrolysis  of  (Reid),  A.,  ii,  477. 
halogenated,    sodium    derivatives    of 
(Mauguin),  a.,  i,  357. 
Amidines,  tautomerism  of  (Pum  merer), 
A.,  i,  899. 
action  of,  on  cyanoguanidine  (Ostro- 
oovich),  a.,  i,  332. 
Amidosulphonic      acid,     methyl     ester 
(Ephraim  and  Lasocki),  A.,  ii,  276. 


Amines,     synthesis     of,     from     oxime^ 

(Mailhe  and  Mukat),  A.,  i,  535. 
capillary      rise      of     (Skraup     and 

Philippi),  a.,  ii,  587. 
combination  of,  with  acetylenic  ketones 

(Andr6),  a.,  i,  268. 
action  of  isoamyl  nitrite  on  (Smirn- 
off), A.,  i,  427. 
compounds  of,  with  ethyl  metaphospli- 

ate  (Langheld),  A.,  i,  706. 
action   of  oxalyl  chloride  on  (BoRX- 

water),  a.,   i,  616. 
action   of,    on   triphenylcarbinol   and 

tritolylcarbinol  (Green  and  Wood- 
head),  A.,  i,  481. 
aliphatic,  salts  of  pertitanic  acid  with 

(KuRowsKi  and  Nissenmann),  A., 

i,  183. 
aromatic,  action  of  bornyl  chloride  on 
(ULLMANNand  Schmid),  a.,  i,  70. 

elimination  of  halogens  by  (Ostro- 
MissLENSKY  and  Alabi5eff),  a., 
i,  534. 

nitration  of  (Reverdin  and  de 
Luc),  a.,  i,  37. 

primary,  lactylation  "of  (Elbs  and 
Sinner),  A.,  i,  191. 
cyclic,  colour  reactions  of  (Llorens), 

A.,  ii,  78. 
cyanodiliydrocyclic  (Kaufmann,  Wid- 

MER,  and  Albertini),  A.,  i,   749, 

750. 
fatty,  action  of,  on  s-dibromosuccinic 

acid  (Feankland  and  Smith),  P., 

320. 
secondarj'',  preparation  of,  from  carb- 

oxylic  acids  (Le  Sueur),  T.,  827; 

P.,  104. 
tertiary  mixed,    formation  of  (Emde 

and  Schellbach),  A.,  i,  281. 
Amino-acids,  formation  of,  in  the  liver 

(Embden  and  Schmitz),  A.,  ii,  52. 
production   of,  in  plants  (Franzen), 

A.,  ii,  323. 
preparation  of  (Fischer  and  Groh), 

A.,  i,  773. 
preparation  of   esters   of  (Zelinsky, 

Annenkoff,  and  Kulikoff),  A.,  i, 

773. 
attempts   to     prepare     glycerides    of 

(Alpern  and  Weizmann),  T.,  84. 
isolation   of,  from  hydrolysis  of  pro- 
teins (Abderhalden  and  Weil),  A., 

i,  1049. 
of    whalebone    (Abderhalden    and 

Landau),  A.,  ii,  509. 
derivatives    of  (Abderhalden     and 

Baumann),  a.,  i,  543. 
oxidation  of  (Denis),  A.,i,  616,  773. 
oxidation  of,  by  alloxan,   isatin   and 

;o-benzoquinone    (Traube),    A.,    i, 

960. 
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Amino-acids,  action  of  carbon  disulphide 
on  (Siegfried  and  Weidenhattpt), 
A.,i,  116.  ,  .,     , 

change  of,  into  hydroxy-acids  by 
moulds  (Ehrlich  and  Jacobsen), 
A.,  ii,  520.  .  , 

behaviour  of  mould  fungi  towards 
(Herzog  and  Saladin),  A.,  u,  915. 

degradation  of,  in  yeast  fermentation 
(Neubauer  and    Fromherz),   A., 

i,  201.  .      , , 

value  of,  in  the  dog's  organism  (Abder- 
HALDEN  and  Markwaldek),  a., 
ii,  634 ;  (Abderhalden,  Furno, 
g'oebel,  and  Strubel),  A.,  ii, 
1002.  ,,,  ,    . 

excretion  of,  in  disease  (Masuda),  A. , 

effects  of  loss  of  blood  and  prolonged 

inanition     on      the     excretion     ot 

(FucHs),A.,  ii,  58. 
complex  chromium   salts  ot   (iscHU- 

GAEFF  and  Serbin),  A.,  i,  115. 
aromatic,    alkylation    of    (Wheeler 
and  Hoffman),  A.,  i,  44b 

degradation  of,  in  the  body  (SuwA), 
A.,  ii,  634. 
free  in  the  intestine  (Abderhalden),  • 

A.,  ii,  1011.  ^    .        .      . 

a-Amino-acids,  behaviour  of,  m  animals 

(Knoop  and  Kertess),  A.,  n,  514. 
Amino-alcohols,   secondary,  preparation 
of    (Les    Etablissements    Poulenc 
FRfeRES  and  FouRNEAU),  A.,  i,  291. 
Aminoaryl    alcohols.       See    Alcohols, 
aminoaryl.  ,.  ,    ,.  .•         <• 

Amino-compounds,  aliphatic,  action  ot 
oxygen  on,  in  the  presence  of 
copper  (TaAUBE),  A.,  i,  940. 
aromatic,  colorations  produced  by 
the  interaction  of,  and  nitro-com- 
pounds  (Walter),  A.,  i,  363. 
Amino-group,   aliphatic,    estimation    of 

the  (VAN  Slyke),  a.  ,  ii,  164. 
Amino-groups,      estimation     of     (van 
Slyke),  A.,  ii,  944. 
apparatus  for  estimation  of  (Klein), 

A.,  ii,  1143.  ^    ^„ 

xV-Aminoheterocyclic  compounds  (b  ran- 

zbn  and  Kraft),  A.,  1,  816. 
Amino-ketones,   A^-alkylated    reduction 
of  (Emde  and  Runne),  A.,  i,  714. 
aromatic  (Kunckell),  A.,  i,  990. 
ethylenic  ^-substituted,  preparation  ot 
(Andr^),  a.,  i,  268. 
a-Amino-ketones  (Gabriel),  A.,  i,  bio- 
synthesis of  (Mannich   and  Hahn), 
A.,i,  648.  .  ^       ,,     . 

Aminophenols,    formation    of   salts   by 

(Suida)   a.,  i,  284. 
Ammine    persulphates,    metallic    (Bar- 
BiERi  and  Calzolabi),  A.,  u,  »»«• 


Amminediethylenediaminecobaltic  salts, 

bromo-  and  chloro-  (Wkrner,  King, 

andScHOLZE),  A.,  i,  614. 

Ammonia,    formation    of,  from  its   ele- 

ments  (McDermott),  A.,  u,  389. 

formation    of,   in  the    arc    discharge 

(Makowetzky),  a.,  li,  463. 
synthesis    of    (Woltereck),    A.,   u, 

598.  ,^  , 

synthesis  of,  by  heat  (Cardell  and 

Thomas),  P.,  138. 
catalytic  synthesis  of,   by  means  of 
iron  (Jellinkk),  A.,  u,  798. 
from  compounds  containing  nitrogen 
and  carbon  (Schreiber),  A.,  n, 

881 
liquid,  use  of,  in  chemieal  reactions 

(Chablay),  a.,  i,  939. 
absorption  of,   from   the   atmosphere 

(Hall  and  Miller),  A.,  u,  763. 
electrolysis  of  aqueous  (Muller),  A., 

ii,  598.  ,.    ^  ,  „ 

action  of  the  electric  discharge  on  dry 

and  moist  (Besson),  A.,  ",  71«. 
direct  action  of  radium  on  (Perm an), 

T    132 •  P.    7. 
distribution  of,    between    water    and 

chloroform  (Bell  and   Feild),  A., 

ii,  591.  ....   . 

sulphuric  acid  and  water,  equilibrium 
in  the  system  (van  Dorp),  A.,  n, 

379 
zinc  nitrate  and  water,  equilibrium  in 
the  system  (Stasevitsch),  A.,  u, 

476.  ,   .. 

vapour  pressures  of  aqueous  solutions 

of  (Herzen),  A.,ii,  390. 
solubility  of,  in  water  (Brichaux), 
A.,  ii,  390.  .       ,      ^  „. 

aqueous,  velocity  of  solution  of  metallic 

copper  in  (Yamasaki),  A.,  n,  38^. 
solubility  of  cuprous  oxide  in  aqueous 
solutions  of  (Donnan  and  Thomas), 
T.,1788;  P.,  213. 
hemolysis  by  (Stadler  and  Klek- 

man),  a.,  ii,  996. 
disappearance  of,  in  the  blood  (Med- 

vedeff),  a.,  ii,  739. 
in  flames  (Reis),  A.,  ii,  483. 
formation  in  soils  (Lipman,  Brown, 

and  Owen),  A.,  ii,  649. 
compounds  of  organic  salts  of  bivalent 
metals      with      (Grossmann     and 
Jager),  a.,  i,  944.  . 

liquid,  action  of,  on  hyarazme  salts 
(Browne  and  Welsh),  A.,  u,  1084; 
(Browne  and  Houlehan),  A.,  u, 

1085.  ,,    ., 

compounds  of,  with  stannous  chloride 

(SOFIANOPOULOS),  A.,  u,  403. 
action  of,  on  sugar  solutions  (Jolles), 

A.,  i,  421. 
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Ammonia,  action  of,  on  sulphur  dioxide 
(Ephkaim  and  Piotrowski),  A.,  ii, 
274. 
amount  of,  in  normal  urine  (Taylor), 

A.,  ii,  415. 
excretion  of,  in  urine  (Gammeltoft), 

A.,  ii,  1115. 
estimation    of,     in    small    quantities 

(Artmann),  A.,ii,  226. 
free,     estimation    of,    volumetrically 

(Thomlinson),  a.,  ii,  151. 
estimation  of,  in  urine  (Steel),  A.,  ii, 

68;  (Folin),  A.,  ii,  331. 
estimation  of,  in  water  (SiJPFLE),  A. , 

ii,  940. 
separation    and     estimation    of,    and 
pyridine  (DeliSpine  and  Sornet), 
A.,ii,  827. 
Ammonias,   substituted,    metallic    com- 
pounds of  (Lang),  P.,  140. 
Ammonium    electrode.      See    Electrode 
under  Electrochemistry, 
solutions,     studies    of   (Slade),    T., 
1974  ;  P.,  242. 
Ammonium  salts,  preparation  of,  from 
aluminium  compounds  with  nitrogen 
(Badische     Anilin-       &      SODA- 
Fabrik),    a.,  ii,   1088. 
hydrolytic    dissociation    of  (Smith), 
A.,  ii,  393. 
Ammonium   carbonate,    estimation    of, 
volumetrically  (Thomlinson),   A., 
ii,  151. 
dysprosium  carbonate  (Jantsch  and 

Ohl),  a.,  ii,  492. 
chloride,    piezo-optical    properties  of 
(Krectz),  a.,  ii,  352. 
lead  chloride  and  water,   the    sys- 
tem (Bronsted),  a.,  ii,  381. 
sublimation  of  (Wegscheider),  A., 
ii,  16. 
cyanate,  transformation  of,  into  carb- 
amide (Chattaway),  P.,  280. 
hydroxides,  quaternary,  decomposition 

of  (v.  Braun),  a.,  i,  610. 
neodymo-,  praseodymo-   and  samaro- 
molybdates     (Barbieri),     A.,     ii, 
291. 
irinitride,     action     of,      on      metals 
(Browne  and  Houlehan),  A.,  ii, 
1085. 
nitrite,   preparation    of   (Neogi  and 

Adhicary),  T.,  116. 
rhodobromide  (Goloubkine),  A.,ii,45. 
selenate,    preparation    of  (Mathers 

and  Bonsib),  A.,  ii,  603. 
sulphate,  instability  of  (Smith),  A., 
ii,  393. 
density  of  solutions  of  (Wiener), 
A.,  ii,    394;  (Dekhuyzen),   A., 
ii,  603. 
estimation  of  (Blair),  A.,  ii,  584. 


Ammonium,  sulphide,   detection  of,  in 
wine  (Gazzetti  and  Sarti),  A.,  ii 
150. 
Diammonium  compounds,  asymmetric 
resolution  of  (Frohlich),  A.,  i,  493. 
Ammoninm  organic  compounds,  arom- 
atic   sulphonated,    preparation    of 
(Badische      Anilin-     &     Soda- 
Fabrik),  a.,  i,  627. 
quaternary,    fission  of,    by   reduction 
(Emde    and    Schellbach),    A.,   i, 

281. 
kinetics  of    (v.    Halban),    A.,   i, 

852. 
aromatic,    cryoscopic  behaviour  of, 
in    bromoform   (Wedekind   and 
Paschke),  a.,  ii,  1060. 
rate  of  decomposition    of  (Wede- 
kind,   Paschke,   and   Mayer), 
A.,  i,  628. 
asymmetric   (Meldola    and  KUN- 
tzen),  T.,  1283,  2034  ;  P.,  157, 
263. 
thiocyanate,     electrical    conductivity 
of  the  system   ferric  chloride   and 
(BoNGiovANNi),  A.,  ii,  1052. 
Ammonium  organic  halides,  molecular 
state  of,  in  non-dissociating  media 
(Hantzsch  and  Hofmann),  A.,  i, 
608. 
titanium     formate     (Stabler     and 
Bachran),  a.,  ii,   1097. 
Ammonium      camallite      (Bilxz    and 

Marcus),  A.,  ii,  799. 
){/-Ammonium  base  from  pyridine  and  its 
ethyl  and  methyl  alcoholates  (KoNlo), 
A.,  i,  485. 
Ammonium  bases,  primary,  secondary, 
and     tertiary,     preparation     of    the 
nitrites  of  (Neogi),   P.,  242. 
Ammonium  bases,  cyclic  (Decker  and 
Kaufmann),  a.,  i,  1023. 
quaternary,     crystallography    of   the 
platini-  and  stanni-salts  of  (Ries), 
A.,  i,  953. 
tff-Ammonium     bases,     constitution    of 
(Kaitfmann    and   StriJbin),  ^A.,    i, 
321  ;  (Decker  and  Kaufmann),  A., 
i,  807. 
Amorphous      and      crystalline       states 

(Doelter),  a.,  ii,  376. 
Amygdalin,   hydrolysis  of,  by  emulsin 

(  Rosen  thaler),  A.,  i,  99. 
Amyl    nitrite,    nitro-   (v.    Braun  and 

Sobecki),  a.,  i,   831. 
isoAmyl  nitrite,  action  of,  on  amines  and 

amides  (Smirnoff),  A.,  i,  427. 
zso-Amylacetone.     See  )3-Methylheptan- 

e-one. 
Amylamine,  e-hydroxy-,  and  its  deriva- 
tives (v.  Braun  and  Sobecki),  A.,  i, 
831. 
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Amylases  (Sherman  and  Schlesinger), 

A.,  i,  827. 
Amylopectin,    characteristic    properties 

of  (Gatin-Gruzewska),  a.,  i,  357. 
Amylose,    characteristic    properties    of 

(Gatin-Gritzewska),  A.,  i,  357. 
1-Amylisopropylcarbinol,       rotation   of 

(PiCKARD  and  Kenyon),  p.,  324. 
l-isoAmylpyridinium     salts    (Decker, 
Kaufmann,    Sassu,  and  Wisloki), 
A.,  1,1024. 
l-tsoAmyl-2-pyridoiie  (Decker,  Kauf- 
mann, Sassu,  and  Wisloki),   A.,    i, 
1024. 
Amyltrimethylammonium,  amino-,  hydr- 
oxide, and  its  salts  (v.  Braun),  A.,  i, 
613. 
Anaesthetics     (British      Association 
Reports),  A.,  ii,  814. 
action    of,     on     osmosis     in     plants 
(Lepeschkin),   a.,    ii,  919. 
local  (Esch),  a.,  ii,  136. 
and  narcotics  (Gkos  and  Hartung), 

A.,  ii,  136. 
effect    of,   on    nerve    (Symes    and 
Veley),  a.,  ii,  508. 
detection  of  (Hankin),  A.,  ii,  162. 
Analcite  from  Brodtorp  (Borgstkom), 

A.,  ii,  120. 
Analysis,  increased  accuracy  and  speed 
in  (RiDSDALE  and  Ridsdale),  A., 
ii,  1133, 
of  binary  compounds  by  means  of  the 
law  of  mass  action  (Ostromisslen- 
sky),  a.,  ii,  195,  476  ;  (Ruff),  A., 
ii,  264. 
of  gases.     See  Gas  analysis, 
capillary  (Traube),  A.,  ii,  328. 
of   colloidal   solutions    (Sahlbom), 
A.,  ii,  100  ;  (Fighter  and  Sahl- 
bom), A.,  ii,  259. 
electrolytic    (British     Association 
Reports),  A.,  ii,  824  ;  (Benner 
and    Hartmann),    A.,   ii,    148  ; 
(Price  and  Hyde),  A.,  ii,  539; 
(Fischer,  Thiele,  and  Stecheb), 
A.,  ii,   1129  ;    (Brunck),  A.,  ii, 
1136. 
apparatus  for  (Baumann),  A.,u,925. 
elementary  organic  (Kurtenacker), 

A.,  ii,  823  ;  (Auzies),  A.,  ii,  928. 
gravimetric  simplified  (Palomaa),  A., 

ii,  531. 
iodometric,  use  of  sulphur  dioxide  in 

(Elvove),  a.,  ii,  148. _ 
microscopic,    seditnentation   tube    for 

(Schwabe),  a.,  ii,  651. 
qualitative,  without  using   hydrogen 
sulphide  (Ebler),  A.,  ii,  932. 
without    hydrogen    or    ammonium 
sulphides  (Pamfil),  A.,  ii,  1030  ; 
(Roche),  A.,  ii,  1031. 


Analysis,  thermal,  of  binary  mixtures  of 

metallic  chlorides  (Menge),  A.,  ii, 

982 ;   (Sandonnini   and   Scarpa), 

A.,  ii,  984. 

toxicological,  estimation  of  arsenic  in 

(Ney),  a.,  ii,  932. 
volumetric,  with  small   quantities  of 

liquid  (Pilch),  A.,  ii,  225. 
physico-chemical  volumetric  (Dutoit 
and  V.  Weisse),  A.,  ii,  1129,  1130, 
1137. 
Anaphylaxis,    gaseous    metabolism    in 

(Loening),  a.,  ii,  993. 
Andromedotoxin,   detection  of,  in  Eri- 

cacese,  (Tunmann),  A.,  ii,  1023. 
Anethole,  dehydration  of  the  glycol  of 

(Paolini),  a.,  i,  779. 
Anethole  glycol,  dehydration  of  (Bal- 

biano),  a.,  i,  987. 
Angelica     root    oil,     constituents     of 
(Hocker  and  Hahn),  A.,  i,   313.  __ 
Anglesite,  synthesis  of  (Piolti),  A.,  ii, 

902. 
Angostura     alkaloids      (Troger    and 

Runne),  a.,  i,  482. 
Anhydrides,  acid,  action  of  alkyl  halides 
on  (Vanin),  a.,  i,  416. 
action  of,  on  the  sodium  derivative 
of  phenylacetonitrile  (BoDROUX), 
A.,  i,  545. 
aromatic  inner,  reactionfor(BARDACH), 
A.,  ii,  826. 
Anhydroanthraquinone-9-hydrazone-l- 
carboxylic  acid.     See  Pyridazonanth- 
rone. 
A^-Anhydrobenzoylaminolatironic     acid 

(Weir),  T.,  1276;  P.,  154. 
iV-Anhydrocarboxymethylaminolauron- 

ic  acid  (Weir),  T.,  1274  ;  P.,  154. 
Anhydrocotamine-5-aminophthalideand 
its  derivatives  (Hope  and  Robinson), 
T.,  1159, 
Anhydrocotarnine-5-hydrazinophthalide 
and  its  benzylidene  derivative  (Hope 
and  Robinson),  T.,  1162. 
Anhydrocotarnine-5-iodophthalide    and 
its  salts  (Hope  and   Robinson),  T., 
1161. 
Anhydrocotarnine-2:4-c?mitrophenyl- 
acetic  acid,  methyl  ester  (Hope  and 
Robinson),  T.,  2132. 
Anhydrocotarninenitroethane  methiod- 

ide  (Hope  and  Robinson),  T.,  2122. 
Anhydrocotarninenitromethane  and  its 
picrate  and   methiodide   (Hope    and 
Robinson),  T.,  2119. 
Anhydrocotarnine-5-nitrophthalide  and 
its  salts  (Hope  and  Robinson),  T., 
1158. 
Anhydrocotarnine-2-    and    4-nitrotolu- 
enes  (Hope  and  Robinson)  T.,  2123, 
2124. 
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Anh7drocotarniiie-2:4-  and  2:6-(^mitro- 
toluenes  and  their  salts  (Hope  and 
Robinson),  T.,  2126,  2128. 
Anhydrocotarnine-2:4:6-<rmitrotoluene 

(Hope  and  Robinson),  T.,  2183. 
Anhydrocotarnine-o-nitro-^-toluic  acid, 
methyl  ester  (Hope  and  Robinson), 
T.,  2125. 
Anhydrocotarninephthalide,     synthesis 
of,  and  its  salts  (Hope  and  Robinson), 
T.,  1163  ;  P.,  125. 
Anhydrodiphenylglycollylphenylhydr- 
oxylamine   (Staudinger   and    Jela- 
oiN),  A.,  i,  215. 
Anhydrogitaligenin  (Kraft),  A.,  i,  734. 
Anhydrogitalin  (Kraft),  A.,  i,  734. 
Anhydrohydrastininenitromethane    and 
its  picrate  (Hope  and  Robinson),  T., 
2136. 
Anhydrohydra8tinine-2:4-c?mitrotolu- 

ene  (Hope  and  Robinson),  T.,  2137. 
iV^-AnhydromethylamiiiolaTironic       acid 

(Weir),  T.,  1274  ;   P.,  154. 
Anh  ydromethylene-  3 : 4-rficliloroplienyl- 
glycine-2-carboxylic  acid  (Badische 
Anilin-  &  Soda-Fabrik),  a.,  i,  539. 
Anilides,    chlorination   of   (Orton   and 

King),  T.,  1369;   P.,  196. 
Aniline,  absorption  spectrum  of,  in  the 
ultra-violet  (Koch),  A.,  ii,  786. 
and  its  homologues,  cause  of  the  red 

coloration  of  (Gibbs),  A.,  i,  534. 
solubility  of,  in  aqueous  solutions  of 
its  hydrochloride  (Sidgwick,  Pick- 
ford,  and  Wilsdon),  T.,  1122  ;  P., 
127. 
effect  of  heat  on  a  mixture  of  benz- 
aldehydecyanohydrin  and  (Everest 
and  McCombie),  T.,  1752;  P.,  218. 
nitration      of      (Holleman,      Har- 
TOGS,  and  van  der  Linden),  A.,  i, 
364. 
oxidation  of   (Majima),   A.,  i,   216  ; 

(Majima  and  Aoki),  A.,  i,  992. 
condensation  product  of,  with  anthr- 
anil  (Heller  and  Grunthal),  A., 
i,  275. 
and   p-chloro-,    compounds    of,    with 
antimony    trichloride    (May),     T., 
1384;   P.,  125. 
compound    of,     with    zinc     chloride 

(Hodges),  A.,  i,  191. 
salts  of  (Hilditch),  T.,  236. 
hydrochloride,  conductivity  and  vis- 
cosity of  aqueous  solutions  of  (Sidg- 
wick and  Wilsdon),  T.,  1118;  P., 
127. 
Aniline,      dichloro-,      diazo-compound, 
coupling     of,      with     theophylline 
(Kalle  &  Co.),  a.,  i,  507. 
s-trichloro;    preparation    of    (Orton 
and  King),  T.,  1192. 


Aniline,  2:ZA:64etraiodo-  (Boyle),  T., 
333. 

Anilines,  chlorination  of  (Orton  and 
King),  T.,  1185;  P.,  139. 

Aniline  black  (Willstatter  and  Cra- 
mer), A.,  i,  90,  736;  (Green  and 
Wolff),  A.,  i,  900. 

Aniline-2-sulphinic  acid,  and  4-bromo-, 
and  its  sodium  salt  (Claasz),  A.,  i, 
436. 

Aniline-o-sulphonic  acid,  2-iodo-4-nitro-, 
and  j9-nitro-,  and  their  salts  (Boyle), 
T.,  329. 

Aniline-m-sulphonic  acid,  i:5-di-iodo- 
(Boyle),  T.,  331. 

Anilinoacetic  acid,  o-bromo-,  and  o-iodo-, 
ethyl  esters  (Schoeller,  Schrauth, 
and  Gold  acker).  A.,  i,  699. 

co-Anilinoacetophenone,  j»-chloro-, 

phenylhydrazone    and    semicarbazone 
(BuscH  and  Hefele),  A.,  i,  584. 

l-Anilinoanthraqninone  and  o-  and  p- 
amino-,  and  their  acetyl  derivatives, 
4'-chloro-2'-nitro-,  and  o-  and  js-nitro- 
(Ullmann  and  Fodor),  A.,  i, 
467. 

l-Anilinoantliraquinone-2-carboxyl 
chloride  (Badische  Anilin-  &  Soda- 
Fabrik),  A.,  i,  980. 

1  -  Anilinoanthraquinone-2-  carboxylic 
acid      and     its     sodium     salt,     and 
4'-chloro-  (Badische  Anilin-  &  Soda- 
Fabrik),  A.,  i,  980. 

Anilinobenzophenone,  ^e^rahy  droxy  - 
(Ehrmann),  A.,  i,  459. 

Anilino-j9-benzoquinoneanil,  amino-,  and 
its  sulphate  and  hydrochloride  (Ma- 
jima), A.,  i,  216. 

S-Anilino-jo-benzoqainonedianil,  2- 

amino-   (Majima  and  Aoki),   A.,    i, 
992. 

5-Anilino-l-^-bromophenyl-2:3-di- 
methylpyrazole  (Michaelis  and  Abra- 
ham), A.,  i,  1038. 

6-Anilino-l-^-cliloroplienyl-2:3-di- 
methylpyrazole  (Michaelis  and  Abra- 
ham), A.,  i,  1038. 

2'-Anilinodiplienylamine,  2-A:6:5'-fetra- 
nitro-  (Kkhrmann  and  Riera  y 
Punti),  a.,  i,  926. 

a-Anilino-fatty  acids,  mercuriated,  syn- 
thesis of  (Schoeller,  Schrauth,  and 
Goldacker),  a.,  i,  699. 

Anilinonaphthalene,  1  -acetylamino-8- 
op-dinitTo-,  and  its  derivatives  (Sachs 
and  Forster),  A.,  i,  754. 

2-Anilino-a-naplithaqninone,  ^-amino-, 
and  its  sulphate  (Pummerer  and 
Brass),  A.,  i,  654. 

8-Anilinonaphthyloxamic  acid,  op-di- 
nitro-,  ethyl  and  methyl  esters  (Sachs 
and  Forstbr),  A.,  i,  755. 
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S-Anilino-l-naphthylpheiiylcarbamide, 

op-dinitro-  (Sachs  and  Forster),  A., 

i,  755. 
S-Anilino-l-naphthylphenyltliiocarb- 

amide,  op-dinitro-  (Sachs  and   For- 
ster), A.,  i,  755. 
8-Anilino-l-naphtliylsucciiiamic      acid, 

op-dinitro-,  and  its  anhydride  (Sachs 

and  Forster),  A.,  i,  755. 
5-Aiiilino-l-TO-nitropheiiyl-3-methyl- 

pyrazole  (Michaelis,  Graff,  Gesing, 

and  Boie),  A.,  i,  235. 
Anilino-oximinoacetonitrile  (Steinkopf 

and  JtJRGENs),  A.,  i,  530. 
)3-Anilino-7-plienoxy-a-p-cliloroplienyl- 

crotononitrile     (v.     Walther     and 

Herschel),  a.,  i,  238. 
7- Anilinophenoxypropanol  and  its  picrate 

(Les       Etablissements       Poulenc 

Fr^res    and     Fourneau),     A.,     i, 

291. 
o-Anilino-e-phenylhydrazinopiperylene, 

m-chloro-  (Konig),  A.,  i,  485. 
4-Aiiiliiiophenylimino-3-phenyhso-oxaz- 

olone  (Meyer),  A.,  i,  687. 
S-Anilino-l-phenyl-S-methylpyrazole. 

See5-Ani]o-l-phenyl-3-methylpyrazol- 

one. 

Anilino-9-phenylxanthenyl,  3:6-di-p- 
amino-,  and  S:Q-di-p-hydroxj-,  chlor- 
ides (Pope  and  Howard),  T.,  553. 

8-Aiiilino-l-propylideneamiiionaphthal- 
ene,  o;>c^mitro-  (Sachs  and  Forster), 
A.,  i,  755. 

/3-Anilino-aa;8)3-tetraplienylpropiomc 
acid,  )8-lactam  of   (StaudingePv   and 
Jelagin),  a.,  i,  215. 

5-Aiiilino-l-i:>-tolyl-3metliylpyrazole, 
5-acetyl     and    5-benzoyl     derivatives 
(Michaelis  and  Risse),  A.,  i,  1039. 

a>-Aniliiiotriplienylmethane-4-carb- 
oxylic  acid  (Staudingeb  and  Clar), 
A.,  i,  638. 

2:5-endoAmlo-l-o-,  and  2>azophenyl-2-3- 
dimethylpyrazole  (o-  and  p-azoamlo- 
pyrine)  (Michaelis,  Graff,  Gesing, 
and  Boie;,  A.,  i,  235. 

5-Anilo-l-;?-bromophenyl-3-methylp3rr- 
azolone  (Michaelis  and  Isert),  A., 

i,  1037. 
5-Anilo-l-bromophenyl-3-methylpyr- 

azolone,  4:5-rfibroino-  (Michaelis  and 

Thomas),  A.,  i,  1038. 
5-Anilo-l-i?-chloroplienyl-3-methyl- 

pyrazolone  (Michaelis  and  Isert), 

A.,  i,  1037. 
5-Amlo-l-pheiiyl-4-anisylidene-^- 

methylpyrazolone    (Michaelis 

Risse),  A.,  i,  1038. 
5-Anilo-l-plienyl-4-benzylidene-3- 

methylpyrazolone     (Michaelis 

Risse),  A.,  i,  1038. 


and 


and 


l-Anilo-l-phenyl-2-3-dimethylpyrazole, 

|7-bronio-,    and    ^-chloro-,    and    their 
salts  (Michaelis,  Thomas,  and  Isert), 
A.,  i,  1042. 
2:5-Anilo-l-pheiiyl-2-3-dimethylpyraz- 
ole    {anilopyrine),  amino-,   azo-,    and 
nitro-derivatives    of,  and    their  salts 
(Michaelis,    Graff,    Gesing,     and 
Boie),  A.,  i,  235. 
2:5-Anilo-l-phenyl-2:3-diinethylpyraz- 
ole,m-  and^-amino-,7*i-  and  ^-nitro-, 
and     their    salts     and    derivatives 
(Michaelis,  WuRLandDoEPMANN), 
A.,  i,  1040. 
m-   and  jp-bromo-,  p-chloro-,    m:p-di- 
chloro-,  and  their  saltsand  derivatives 
(Michaelis,  Thomas,  and  Isert), 
A.,  i,  1042. 
2:5-Anilo-l-plienyl-2-ethylpyrazole  and 
its  salts  (Michaelis  and  Walter), 
A.,  i,  1040. 
2:5-Aiiilo-l-phenyl-2-metliylpyrazole 
and  its  salts  (Michaelis  and  Walter), 
A.,  i,  1040. 
5-Amlo-l-ptienyl-3-methyIpyrazolone 
and  its  salts,  and  4-aniino-,  5-bromo_-, 
5-nitro-,    and    4-oximino-,    and    their 
derivatives  (Michaelis),  A.,  i,  1037. 
2 : 5  -  Anilo-1  -pJienyI-2-propylpyrazole  and 
its  salts   (Mich AE us   and  Waltkr), 
A.,  i,  1040. 
5-Anilo-l-phenylpyrazolone  and  deriva- 
tives and  4-oxiniino-  (Michaelis  and 
Walter),  A.,  i,  1038. 
Anilopyrine.  See 2:5-e7MioAnilo-l-phenyl- 

2:3-dimethylpyTazole. 
i|/ -Anilopyrine,     jp-nitro-      (Michaelis, 
Graff,  Gesing,  and  Boie),  A.,  i,  236. 
2:5-Anilo-l-o-  and  ^-tolyl-2:3-dimethyI- 
pyrazoles  and  their  salts  (Michaelis 
and  Mentzel),  A.,  i,  1043. 
5-AniIo-l-o-       and      jo-tolyl-3-metliyl- 
pyrazolone  (Michaelis  and  Risse), 
A.,  i,  1039. 
Anils    {Schiff's     bases),    isomerism     of 

(Manchot),  a.,  i,  36. 
Animal  fluids,  chemico-physical  studies 
of  (Quagliariello),  a.,  ii,  962, 
1114. 
estimation   of   acetone    in   (Scott- 
Wilson),  A.,  ii,  776. 
estimation   of  iodine  in  (Bernier 
and  PitKON),  A.,  ii,  926. 
proteins,    action    of,    on    vegetarians 
(Albertoni  and  Rossi),  A.,  ii,  411. 
spinal,    action    of   asphyxia    on    the 

(Mathison),  a.,  ii,  128. 
tissues,  action  of  trypsin  on  oxidation 
in  (Battelli  and  Stern),  A.,  ii, 
808. 
oxidation  of  isolated  (Harden  and 
Maclean),  A.,  ii,  905. 
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Animal  fluids,  oxidation  of  succinic  acid 
by  (Battelli  and  Stern),  A., 
ii,  132. 
estimation  of  cholesterol  in  (Lap- 
worth),  A.,  ii,  305. 
estimation  of  oxydase  in  (Vernon), 
A.,  ii,  750. 
Animals,  increase  of  protein  during  the 
fattening  of  (Pfeiffer  and  Friske), 
A.,  ii,  304. 
cold-blooded,   pancreatic    diabetes  in 
(Diamare),  a.,  ii,  1117. 
Anisaldehyde,  electrolytic  reduction  of 
(Tafel     and     Schepss),     A.,     i, 
784. 
action  of,  on  the  sodium  derivative  of 
phenylacetonitrile  (Bodroux),   A., 
i,  783. 
p-nitrophenylhydrazone    (CiuSA    and 

Vecchiotti),  a.,  i,  811. 
brucine  sulphite  (Mayer),  A.,  ii,  223. 
Anisaldehyde-^-metlioxyphenylhydr- 
azone    (Padoa    and    Santi),    A.,    i, 
1029. 
Anis-st/maldoxime,  transformation  of  in 
various     solvents    (Patterson    and 
Montgomerie),  p.,  276. 
Anisic    acid,  dithio-   {'p-methoxyphenyl- 
carbithionic  acid),  and   its  salts  and 
esters  (Bloch,    Hohn,   and  Bugge), 
A.,  i,  46  ;   (Hohn  and  Bloch),  A.,  i, 
49. 
o-Anisidine,     5-chloro-      (Orton      and 
King),  T.,  1189. 
in-      and     ^-nitro-,      separation      of 
(Chemische    Fabrik    Griesheim- 
Elektron),  a.,  i,  125. 
w-o-Anisidinoacetophenone       and       its 
pheuylhydrazone    and    semicarbazoue 
(Busch  and  Hefele),  A.,  i,  583. 
<o-j)-AniBidinoacetophenone  and  its  deri- 
vatives (Busch  and  Hefele),  A.,  i, 
584. 
;3-Anisil-)3-naphtliylosazone  (Padoa  and 

Santi),  A.,  i,  694. 
^-Kmsil-o-m-,        and       jp-tolylosazone 

(Padoa  and  Santi),  A.,  i,  694, 
Anisole,  o-iodo-,   behaviour  of,   in  the 
organism   (Luzzato   and  Satta),  A., 
ii,  1015. 
o-Anisylcinnamamide  (Stoermer,  Fri- 
DERici,    Brautigam,    and   NkCkel), 
A.,  i,  297. 
o-Anisylcinnamamylamide    (Stoermer, 
Fimderici,  BRAUTiGAM,and  Meckel), 
A.,  i,  297. 
o-Anisylcinnamanilide  (Stoermer,  Fri- 
DERici,    Brautigam,  and    Neckel), 
A.,  i,  297. 
o-Anisylcinnambenzylamide  (Stoermer, 
Fkiderici,  Brautigam,  and  Neckel), 
A.,  i,  297. 


o-Anisylcinnam-methylamide  (Stoer- 
mer, Friderici,  Brautigam,  and 
Neckel),  A.,  i,  297. 

l-j9-Ani8yl-2:3-dimethylbenziminazol- 
ium,  chloride,  4:7-ffo'nitro-6-hydroxy- 
(MELDOLAand  Kuntzen),  T.,  2039. 

l-^-Ani8yl-2:3-dimethyl-2-benziminaz- 
olol,  4:7-c?mitro-6-hydroxy-  (Meldola 
and  Kuntzen),  T.,  2040. 

l-^-Ani8yl-2:3-dimetliyl-6-benziniinaz- 
olone,    4:7-fZinitro-    (Meldola    and 
Kuntzen),  T.,  2039. 

a-j7-Anisylhydrohydrastinine  and  its 
salts  (Freund  and  Lederer),  A.,  i, 
907. 

Anisylidenecinnamylideneacetone.  See 
p-Methoxystyryl  )3-styrylvinyl  ket- 
one. 

Anisylidenehydantoin  and  bromo- 
( Wheeler  and  Hoffman),  A.,i,  499. 

a-Anisylidene-y-^-methoxyphenylparac- 
onic  acid  (Stodbe  and  Benary),  A.,  i, 
377. 

^-Anisyl-fi-methyh'sobutyl  alcohol 

(Haller  and  Bauer),  A.,  i,  726. 

^-Anisyl-o-methyhsobutyric  acid  (Hal- 
ler and  Bauer),  A.,  i,  726. 

^j-Anisyl-o-methyhsobutyramide  (Hal- 
ler and  Bauer),  A.,  i,  726. 

2-Anisyl-4-metliylcoumarone  (Stoermer 
and  Decker),  A.,  i,  666. 

Anisylphenetylacetonitrile(BisTRZYCKr, 
Paulus,  and  Perrin),  A.,  i,  869. 

Annual  General  Meeting,  T.,  577  ;  P., 
77. 

Anthesterol  and  its  acetates  and  their 
bromo-derivatives  (Klobb),  A.,  i,  199. 

Anthocyanic  pigments,  formation  of 
(Combes),  A.,  ii,  1125. 

Anthracene,  derivatives  and  oxidation 
of  (Meyer),  A.,  i,  193,  196. 

Anthracene       derivatives       (Farben- 

FABRIKEN   VORM.   F.     BaYER    &    Co.), 

A.,  i,  903. 
Anthradizsooxazole       (Freund        and 

Achenbach),  A.,  i,  70. 
Anthranil  (Bamberger and  Fodor),  A., 

i,  60. 
homology    of,    with   methylanthranil 

(Sciieiber),  a.,  i,  915. 
constitution  of,  and  its  condensation 

product  with  aniline  (Heller  and 

Grijnthal),  a.,  i,  275. 
Anthranilic  acid,  {o-aminobenzoic  acid) 

4-acetylamino-  (Kalle  &  Co.),  A.,  i, 

667. 
5-bromo-,  and   3:5-c?ibromo-   and  di- 

chloro-,  methyl  esters  (Freundler), 

A.,  i,  637. 
3:5-rfibromo-,   preparation     of    (Ull- 

MANN  and    Kopetschni),     A.,    i, 

292. 
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Anthranilic  acid,  6-chloro-,  and  tetra- 
chloro-,     methyl    esters     (Badische 

^  Anilin-  &  Soda-Fabrik),  A.,  i,  539. 

uthranilic  acids,  secondary,  formation 

B  of  red   substances  from   the    nitroso- 

I  derivatives  of  (Houben  and  Arendt), 

r  A.,  i,  128. 

Anthranol  (Meyer),  A.,  i.,  194. 

Anthranoyl-^^bromoanthranilic  acid, 
dibroTcio-,  0-anhydride  (Ullmann 
and  KoPETscHNi),  A.,  i,  29-3. 

l-Anthrapyrimidone,     4-amino-     (Far- 

BENFABRIKEN     VORM.     F.      BaYER      & 

Co.),  A.,  i,  167. 
Anthraquinol   {oxanthrmiol)  and  its  di- 

benzoate  (Meyer),  A.,  i,  194. 
7- Anthraquinolinequinone  (2:3  -pyridino- 

anthraquinone),  (Bally,  Scroll,  and 

Lentz),  a.,  i, 677. 
Anthraquinone    and    ethyl    ether,    the 
system  (Smits  and  Treub),  A.,  ii, 
871. 

condensation  of,  with  phenols  (Schar- 

WIN,  KUSNEZOFF,    NaUMOFF,   GaN- 

DURiN,      Bjenkoff,      and      Dmi- 
trieff),  A.,  i,  655. 
preparation  of  halogen  derivatives  of 
(Badische    Anilin-     and    Soda- 
Fabrik  :  Farbenfabriken 
VORM.  F.  Bayer  &  Co.),  A.,  i, 
466. 
derivatives,  preparation  of  (Farben- 

BRIKEN  VORM.    F.  BaYER  &  Co. ), 

A.,i,  884,  1026. 
quinonoid  properties  of(ScHOLLand 
V.  Wolodkow^itsch),  a.,  i,  888. 
use  of,  as  mordant  dyes  (v.  Georgie- 
vics).  A.,  i,  546. 
Anthraqainoue,  l-aniino-  (Ullmann  and 
FoDOR),  A.,  i,  466. 
action  of  sulphuric  acid  and  glycerol 
on  (Bally  and  ScHOLL),A.,i,676. 
1 :2-dmmino-,  preparation  of  (Farb- 
werke  VORM.  Meister,  Lucius, 
&  Brijning),  a.,  i,  469. 
4-bromo-l-amino-,  benzoyl  derivative 
(Farbenfabriken  VORM,  F.  Bayer 
&  Co.),  A.,  i,  469. 
3-bromo-2-amino-   (Farbenfabriken 
voRM.  F.  Bayer  &  Co.),  A.,  i,  995. 
2:4-tfibromo-l-amino-,    acetyl   deriva- 
tive (Farbenfabriken  vorm.   F. 
Bayer  &  Co.),  A.,  i,  167. 
l-chloro-,  and  l:5-o?ichloro-,  oximes  of 
(Freund  and  Achenbach),  A.,  i, 
70. 
1:2-,  and  2:3-rfichloro-  (Ullmann  and 

Billig),  a.,  i,  491. 
l:8-dichloro-    (Badische  Anilin-   & 

Soda-Fabrik),  A.,  i,  466. 
1:5- and  1 :8-cZichloro- (Ullmann  and 
Knecht),  a.,  i,  1010. 


Anthraquinone,  1 :4:5:8-<e<rachloro-, 
penta-,  and  hexachloro-,  (Farben- 
fabriken VORM.  F.  Bayer  &  Co.), 
A.,  i,  466. 

octehydroxy-,     and     its    acetate    (v. 
Georgievics),  a.,  i,  548. 
Anthraquinones,  nitrogen  derivatives  of, 
(Ullmann),  A.,  i,  504. 

amino-,    preparation    of     (Badische 
Anilin-  &  Soda-Fabrik),   A.,    i, 
884. 
Anthraquinone    series   (Ullmann    and 

Ochsner),  A.,  i,  489  ;  (Ullmann  and 

Billig),  A.,  i,  490. 
Anthraquinone-1 :2-acridone   (Ullmann 
and  Sone),  A.,  i,  468. 

and  bromo-  (Ullmann  and  Ochsnee), 
A.,  i,  489. 
Anthraquinone-2:l-acridoue,    4-amino-, 

and  4-chloro-  (Ullmann  and  Billig), 

A.,  i,  491. 
Anthraquinone-1 :2-acridonazine     (Ull- 
mann and  Sone),  A.,  i,  468. 
Anthraquinone-l-anilino-o-carboxylic 

acid   (Ullmann    and  Ochsner),  A., 

i,  489, 
Anthraquinone-2-anilino-o-carboz7lic 

acid  (Ullmann  and    Sone),    A.,   i, 

468. 
Anthraquinone  - 1  -  5  -bisanthranilic    acid 

(Badische  Anilin-  &  Soda-Fabrik), 

A.,  i.,  885. 
Anthraquinone-l-5-bis-o-thiolbenzoic 

acid    (Badische    Anilin-    &    Soda- 
Fabrik),  A.,  i,  885  ;  (Ullmann  and 

Knecht),  A.,  i,  1010. 
Anthraquinone-l:8-bi8-o-thiolbenzoic 

acid  (Ullmann  and  Knecht),  A.,  i, 

1010. 
Anthraquinone-2:l:6:5-,     and     2:1:7:8- 

bisthiozanthone       (Ullmann       and 

Knecht),  A.,  i,  1011. 
Anthraquinonecarbamide    chloride,     1- 

amino-  (Farbenfabriken  vorm.   F. 

Bayer  &  Co.),»A.,  i,  167. 
Anthraquinone-2-carboxylic  acid,        1- 

nitro-  (Badische   Anilin-  &  Soda- 
Fabrik),  A.,  i,  455. 
Anthraquinone-4'-chloro-l:2:dihydro- 

phenazine    (Ullmann   and    Fodor), 

A.,  i,  468. 
Anthraquinone-2:l:6:5-diacridone  (Ull- 
mann and  Ochsner),  A.,  i,  490. 
Anthraquinone-1 :5-dianilinodi-o-carb- 

oxylic  acid  (Ullmann  and  Ochsner), 

A.,  i,  490. 
Anthraquinone-l:2-dicarbozylic        acid 

and  its  anhydride  and  imide  (Scholl 

and  Schwinger),  A.,  i,  995. 
Anthraquinone-2:6-dicarboxylic      acid, 

chloride  and  amide  of  (Seer),  A.,  i, 

386. 
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Anthraquinonedihomosalicylic  acid,  tri- 
aiid  hepta-hvomo-,  and  tri-ioA.o-,  and 
their  salts  (Clemmensen  and  Heit- 
man),  a.,  i,  543. 

Antliraqainone-l-2-diliydro-4-methyl- 
phenazine  (Ullmann  and  Fodor),  A., 
i,  468. 

ABtliraqainone-l:2-dihydrophenazine 
(Ullmann  and  Fodor),  A.,  i,  467. 

Anthraquinone- 1 : 2-plienaziue  (Ull- 
mann and  Fodor),  A.,  i,  467. 

Anthraquinone-3-salphonic  acid,  1 :2-di- 
amino-  (Farbwerke  vorm.  Meister, 
Lucius,  k  Bruning),  A.,  i,  469. 

Anthraquinone-l-o-thiolbenzoic  acid 
(Ullmann  and  Knecht),  A.,  i,  1010. 

Antliraqainone-2:  l-tMozanthone  (Ull- 
mann and  Knecht),  A.,  i,  1010. 

Anthraquinoneurethane,  1-aniino-,  1:4- 
diamino-,  and  4-chloro-l-ainino-, 
(Farbenfabriken  vorm.  F.  Bayer 
k  Co.),  A.,i,  167. 

Anthraquinoylanthraquinone,  \-A-di-a- 
amino-  (Ullmann  and  Billig),  A.,  i, 
491. 

4-Aiithraquinoylanthraqainoue-2 : 1  - 
acridone,    a-amino-    (Ullmann    and 
Billig),  A.,  i,  491. 

4-(2")-AnthraqTiinonylbenzoplienone-2'- 
carbozylic  acid  (Scholl  and  Neo- 
vius).  A.,  i,  453. 

0-,  and  j8-Anthraquinonylglycine  (Farb- 
werke VORM.  Meister,  Lucius,  & 
Bruning),  A.,  i,  548. 

Anthraquinozalinequinone,  a;3-c2^hydr- 
oxy-  {afi-dihydroxy- 1  -2-pyrazinean- 
thraquinone)  and  its  sodium  derivative 
and  amino-o;8-d;ihydroxy-,  and  nitro- 
oj3-(Zihydroxy-  (ScHOLL  and  Edl- 
bachkr),  a.,  i,  756. 

Anthraquinyl  diethyl  ether  (Meyer), 
A.,  i,  195. 

Anthraquinyl  dimethyl  ether  (Meyer), 
A.,  i,  195. 

Anthraquinyl  methyl  ether  and  its 
salts  (Meyer),  A.,  i,  195. 

Anthrarufln  dimethyl  ether  monoxime 
(Freund  and  Achenbach),  A.,  i,  70. 

Anthratriq^inonedihomosalicylic  acid 
and  its  salts  and  derivatives  (Clem- 
mensen and  Heitman),  A.,  i,  543. 

Anthrone  (Meyer),  A.,  i,  194. 

Anthroneisooxazole  and  l-chloro- 
(Freund  and  Achenbach),  A.,  i,  70. 

Anthroxanic  acid,  ethyl  and  methyl 
esters  (Heller,  Frantz,  and  JtJR- 
gens),  a.,  i,  864. 

Anti-agglutination  by  bacteria  (Weil), 
A.,  ii,  619. 

)3-Antiarin  (Kiliani),  A.,  i,  138. 

Antiarol,  constitution  of  (TuoMS  and 
Siebeling),  a.,  i,  724. 


Antiaris  toxicaria,  constituents  of  th« 

sap  of  (Kiliani),  A.,  i,  188. 
Antigens,  function  of  the  spleen  in  the 
fixation  of  (Luckhardt  and  Becht), 
A.,  ii,  812. 
Antimony,  equilibrium  of  mixtures  of 
selenium   with   (Pj^labon),    A.,  ii, 
899. 
behaviour  of,  in  the  body  (Cloetta), 

A.,  ii,  419. 
action  of  seltzer  water  on  (BarillJ;), 

A.,  ii,  889. 
action  of,    on   trypanosome  infection 
(Morgenroth    and    Rosenthal), 
A.,  ii,  632. 
Antimony  alloys  with  iron  (Portevin), 
A.,  ii,  898. 
with  lead  and  tin  (Loebe),  A.,  ii,  204. 
with  tin  (Konstaninoff  and  Smirn- 
off), A.,  ii,  1096. 
Antimony  compounds,  germicidal  action 
of,  on  Bacillus  typhosus  (Morgan  and 
Cooper),  A.,  ii,  519. 
Antimony,   trihrovaide  and  trichloride, 
latent   heat    of  fusion    of  (Tofc- 
fcoczKO  and  Meyer),  A.,  ii,  187. 
compounds    of,  with   benzene    and 
with  substituted  benzenes  (Men- 
schutkin),  a.,  i,  273,  274. 
trichloride,  equilibrium  of,  with  pro- 
pylbenzene   (Menschutkin),  A., 
i,  532. 
compounds  of,  with  aniline,j9-chloro- 
aniline,  and   o-  and  j3-toluidines 
(May),  T.,  1384  ;  P.,  125. 
^entochloride,    double  salts   of,   with 
alkaloid  hydrochlorides  (Thomsen), 
A.,  i,  484. 
hydride,     solid      (Reckleben      and 

Scheiber),  a.,  ii,  404. 
Antimonous       oxide,      oxidation     of 

(Tingle),    A.,  ii,  1086. 
selenides,     electrical     resistance      of 
(PfiLABON),  A.,   ii,    575. 
Antimony  organic  compounds   (May), 
T.,   1382;  P.,  124;  (Morgan  and 
Micklethwait),  T.,  2286  ;  P.,  274. 
Antimony,  detection  and  estimation  of 
small   quantities    of  (ScHIDROWlTZ 
and  Goldsbrough),  A.,  ii,  338. 
detection    of,    in   cases   of   poisoning 

(Pedrazzini),  a.,  ii,  438. 
estimation  of,  in  water  (Gautier  and 

Moureu),  a.,  ii,  301. 
detection,    separation  and  estimation 
of  arsenic  and  (Bressanin),  A.,  ii, 
1134, 
Antipepsin  (Dezani),  A.,  ii,  621. 
Antipneumin    (Battelli  and  Stern), 

A.,  ii,  1008. 
Anti-protease  from    bacteria  (Meyer), 
A.,  i,  512. 
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ipyrine  ( 1  -phenyl-2: Z-dimdhylpyra- 
zolone),  compound  of,  with  ferric 
chloride  (AsTRE  and  Vidal),  A.,  i, 
814. 

mpounds    of,     with    tin    chlorides 
(AsTRE  and  Vidal),  A.,  i,  399. 
'usion  of,  with  toluenesulphonamides 

(Voswinkel),  a.,  i,  498. 
Antipyrine,  o-  and  m-  amino-,  m-  and 
pA-dia.mmo-,    m-    and    p-benzoyl- 
amino-,    4-bromo-m-   and  ^-acetyl- 
amino-,     4-bromo-^-benzoylamino-, 
4-bromo-m-  and  p-rdiTo-,  o-,  m-  and 
^-nitro-,  0-,  m-  and  pA-din\tvo-,  m- 
and    ^-nitro-,  4-nitroso-,  4-nitroso- 
^-acetylamino,    4-nitroso-j9-benzoyl- 
amino-,  and  their  salts  and  deriva- 
tives (MicHAELis,  Graff,  Gesing, 
and  Boie),  A.,  i,    233. 
influence  of,  on  the  proteins  of  blood- 
serum  (Cervello),  a.,  ii.,  409. 
estimation  of,  iodometrically,  in  mi- 
grainine  (Sleeswyk),  A.,  ii,  80. 
Antiseptics,  influence  of,  on  the  antolysis 
of  yeast  (Navassart),  A.,  ii,  640. 
of  urine,  action  of  (Jordan),   A.,  ii, 
218. 
Antithrombin,    hepatic,     isolation   and 
extraction  of  (Doyon,  Morel,  and 
Policard),  a.,  ii,  216. 
passage    of    the,     into    the   blood 
(Doyon,  Morel,  and  Policard), 
A.,  ii,  409. 
Aorta,   atheromatous,  chemistry  of  the 
(Selig  :    Ameseder  :    v.     Zeynek), 
A.,  ii,  219. 
Apatite   (Cameron   and  McCaughey), 
A.,  ii,  734. 
artificial,      crystallography      of    (de 
Schulten),  a.,  ii,  615. 
/^oApioIe,  additive  compounds  of,  with 
picryl  chloride   and  s-trinitrotoluene 
crystallography  of  (Boeris),  A.,  i,  290. 
Apophyllite  (Smith),  A.,  ii,  501. 
Apparatus   for    carrying    out    chemical 
reactions  (Spitalsky),  A.,  ii,  225. 
for  preserving  and  measuringpoisonous, 
hygroscopic   or  low-boiling  liquids 
(Steinkopf),  a.,  ii,  106. 
for  showing  the  formation  of  nitrogen 
compounds    from    atmospheric    air 
(van  Erp),  a.,  ii,  35. 
Apples,  constituents  of  (Thomae),  A., 
ii,  920. 
composition  of  seeds  of  (Huber),  A. , 
ii,  1024. 
Aqua    regia    as     an     oxidising    agent 
(Moore),  A.,  ii,  719. 
solution  of  gold  in  (Peiwoznik),  A. 
ii,  484. 
Aragonite,  transformation  of,  into  calcite 
(Laschtschenko),  a.,  ii,  886. 


Aragonite,   colour    reactions    of    (Thu- 

gutt),  a.,  ii,  334. 
Araucaria    cunninghamii,   constituents 

of  (Baker  and  Smith),  A.,  i,  479. 
Arbutin    in    pear-tree    leaves     (Bour- 

quelot  and  Fichtenholz),  A.,  i, 

803. 
in  pear  leaves  and  its  function  in  pro- 
ducing autumn  tints  (Bourquelot 

and  Fichtenholz),  A.,  ii,  143. 
detection   of,   in   plants   (Tunmann), 

A.,  ii,  669. 
Arc.     See  under  Electrochemistry. 
Arecoline,  reactions  of  (Reichard),  A., 

ii,  778. 
Arginine,    degradation    of,    in    plants 

(KiESEL),  A.,  ii,  1124. 
salts  of  (Weiss),  A.,  i,  667. 
nitro-  (KossEL  and  Kennaway),  A., 

i,  668. 
Argon,     fractional    crystallisation    and 

atomic    weight    of    (Fischer    and 

Froboese),  a.,  ii,  202. 
spectrum  of  (Stahl),  A.,  ii,  449. 
critical     density    and    isotherms     of 

(Crommelin),  a.,  ii,  202;    (Onnes 

and  Crommelin),  A.,  ii,  203,  467. 
content  of  gases  from  springs  (Wal- 
ter), A.,  ii,  280. 
ratio  of  krypton  to,  in  natural  gaseous 

mixtures  (Moureu    and   Lepape), 

A.,  ii,  392. 
ratio    of,    to    nitrogen,    in    natural 

gaseous    mixtures    (Moureu    and 

Lepape),  A.,  ii,  602. 
Argon  group,  physical  contents  of  gases 

of    the    (Cuthbertson),     A.,     ii, 

108. 
dielectric  cohesion  of  the  gases  of  the 

(Bouty),  a.,  ii,  458. 
viscosity  of  gases  of  the  (Reinganum),* 

A.,  ii,  858. 
gases  of  the,  relation  between  atomic 

weight  and  viscosity  for  (Rankine), 

A.,  ii,  87. 
Aristolochiacese,   sucrose  in  the  roots  of 

(Lesueur),  a.,  ii,  525. 
Aromatic  compounds,  reduction  of,  by 

Sabatier'a  method  (Skita  and  Rit- 

ter),  a.,  i,  272. 
introduction  of  phthalic  acid  groups 

into  (ScHOLL  and  Seer),  A.,  i,  557  ; 

(Scholl  and  Neovius),  A.,  i,  567. 
relation  of  the  velocity  of  chlorination 

of,    to    constitution     (Orton    and 

King),  T.,  1369,  1377  ;  P.,  196. 
as    cholagogues    (Petrowa),   A.,    ii, 

1010. 
solid,  emission  spectra  of  (Goldstein), 

A.,  ii,  560. 
Arsanilic  acid.    See  Phenylarsinic  acid, 
j^-amino-. 
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Arsenic  in  marine  algae  (Tassilly  and 

(Leroide),  a.,  ii,  142. 
allotropic  modifications  of  (Jolibois), 

A.,  ii,  720. 
adsorption  of,  by  aluminium  hydroxide 

(LocKEMANN  and  Paucke),  a.,  ii, 

720. 
absorption  of,  by  beetroot  (Remmler), 

A.,  ii,  919. 
adsorption    of,    by    ferric    hydroxide 

(Lockemann),  a.,  ii,  485. 
compounds  of,  with  manganese  (Ar- 

rivaut),  a.,  ii,  399. 
compounds  of,  with  tin  (Jolibois  and 

Dupuy),  a.,  ii,  612  ;  (Parravano 

and  DE  Cesaris),  A.,  ii,  613. 
action    of,    on    red    blood   corpuscles 

(Onaka),  a.,  ii,  212. 
excretion   of,  in  urine,    after  use   of 

dihydroxydiaminoarseiiobenzene 

(Greven),  a.,  ii,  511. 
Arsenic  alloys  with  mercury,  preparation 

of  (Dumesnil),  a.,  ii,  403. 
Arsenic  compounds,  germicidal  action  of, 
on    Bacillus   typfwstts    (Morgan 
and  Cooper),  A.,  ii,  519. 

influence  of,  on  the  fermentation  of 
sugars  by  yeast  (Harden  and 
Young),  A.,  ii,  519. 

toxicity  of  (Launoy),  A.,  ii,  60. 
trichloride,  latent  heat   of  fusion   of 

(ToLiOCZKO  and   Meyer),   A.,   ii, 

187. 
hydride,  solid,  composition  of  (Reck- 

LEBENand  Scheiber),  A.,  ii,  390. 
Arsenious  oxide,  oxidation  of  (Tingle), 

A.,  ii,  1086. 
Arsenic  acid,  hydrates  of  (Balareff), 

A.,  ii,  798. 
Arsenides,   preparation  of  (Hilpert 

and  Dieckmann),  A.,  ii,  985. 
Arsenic,  detection  of,  in  cases  of  poison- 
ing (Pedrazzini),  A.,  ii,  438. 
detection  and  estimation  of,  in  organic 

compounds    (Bressanin),    A,,    ii, 

1133. 
detection,  separation,  and  estimation 

of,  and  antimony  (Bressanin),  A., 

ii,  1134. 
detection    and    separation    of    (Sal- 

KowsKi),  A.,  ii,   153. 
estimation    of,   in    arsenical    greens 

(Heidxtschka  and  Reuss),  A.,  ii, 

438. 
estimation  of,  in  mineral  waters  (  Ageno 

and  GuicciARDiNi),  A.,  ii,  769. 
estimation  of,   in   organic  substances 

(Lockemann),  A.,  ii,  1026. 
estimation   of,    in    pyrites   (Hatten- 

saur),  a.,  ii,  1028. 
estimation  of,  in  toxicological  analysis 

(Nby),  a.,  ii,  932. 


Arsenic,  estimation  of,  in  uriue  (Heid- 

uscHKA  and  Bitchy),  A.,  ii,  537. 
Arsenides.     See  under  Arsenic. 
Arsenobenzene,    pp'-diamino-,    and    its 
salts    (Ehrlich,    Bertheim,    and 
ScHMiTz),   A.,  i,  594. 
cimminorfihydroxy-, excretion  of  arsenic 
in  urine  after  the  use  of  (Greven), 
A.,  ii,  511. 
detection  of  (Abelin),  A.,  ii,  948.     jj^jj; 
hydrochloride.     See  Salvarsan.  " 

Arsenomolybdic  acid,  guanidium  salt  of 
(Rosenheim    and   Pinsker),    A.,    i, 
266. 
Arsenophenols,  tetrahromo-,  tdrachloro-, 
and    tetraioio-    (Farbwerke    vorm.' 
Meister,  Lucius,  &  Bruning),  A.,  i, 
1055. 
Arsenophenylglycine,     action      of,     in 
trypanosome     infections    in    rabbits 
(Browning  and  MoKenzie),  A.,  ii, 
59,  219. 
Artemisinphenylhydrazone    (Bertolo), 

A.,  i,   898. 
Arteries,  fat  in  the  coats  of  (Klotz  and 
Manning),  A.,  ii,  1112. 
surviving,  reactions  of  (Cow),  A.,  ii, 
413. 
Arylamines,  synthesis  of  (Mailhe  and: 
Murat),  a.,  i,  535.  ' 

Arylarsinic  acids,  nitrohydroxy-,  pre- 
paration of  (FARBVi^ERKE  VORM.  MeIS- 

TER,  Lucius,  &  Brijning),  A.,  i,  1056. 

Arylazoacetouedicarbozylic  acid,  ethyl 
esters,  and  their  condensation  products 
with  hydrazines  (BtJLOW  and  Goller), 
A.,  i,  1043. 

Arylnitrosohydroxylamines,  relation  be- 
tween bisnitroso-compounds  and 
(Bamberger),  A.,'  i,  996. 

Arylsulphodiazoimino-derivatives,  pre- 
paration of  (Aktien-Gesellschaft 
fur  Anilin-Fabrikation),  a.,  i, 
509. 

Arylsulphon-anilides,  and  -j[7-naphthal- 
ides,  araiuo-derivatives  of  (Morgan 
and  Micklethwait),  P.,  326. 

Arylsulphonyl  chlorides,  action  of  ethyl 
alcohol  on  (Goubau),  A.,  i,  433. 

Arylzanthenols,  hydroxy-,  action  of 
halogen  acids  on  (Gomberg  and 
West),  A.,  i,  737. 

Asaruni  europoeuin,  presence  of  a  glucos- 
ide  in  the  roots  of  (Lesueur),  A.,  ii, 
525. 

Asbestos,  use  of,  in  the  filtration  of 
permanganate  (Tscheishwili),  A.,  ii, 
43. 

Ascaridole  glycol,  and  its  benzoates 
(Nelson),  A.,  i,  797. 

Ascaris  lumbricoides,  a  glucose-protein 
in  (McCrudden),  A.,  ii,  415. 


is 
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ites,  chylous  and  pseudo-chylous 
(Wallis  and  Scholberg),  A.,  ii,  512. 
iclepiac  acid  (Masson),  A.,  ii,  761. 

epias  vincetoxicum,    composition  of 
the  root  of  (Masson),  A.,  ii,  761. 
icidians'  blood.     See  Blood. 

,  analysis  ^of  (Stolte),  A.,  ii,  946. 
ftccui'ate  estimation  of,  from  vegetable 
and  animal  matter  (Fleurent),  A. , 
ii,  445. 
paragine,  use  of,  in  the  production  of 
milk  (MoRGEN,  Beyer,  and  West- 
haitsser),  a.,  ii,  751. 
complex     chromium,      derivative    of 
(TscHUGAEFF   and  Serbin),  a.,  i, 
116. 
Asparaginec^ithiocarbozylic  acid,  benzyl 
hydrogen  ester  of,  and  its  barium  salt 
(Siegfried  and  Weidenhaupt),  A., 
i,  117. 
Asparagus,  constituents  of  the  roots  of 

(Morse),  A.,  ii,  324. 
Aspartic    acid,    action     of    putrefactive 
bacteria  on  (Ackermann),  A.,  ii,  757. 
Aspergillus    niger,     influence   of    man- 
ganese on  the  development  of  (Ber- 
TRAND  and  Javillier),  A.,  ii,  222. 
influence  of  zinc  and   manganese   on 
the  development  of  (Bertrand  and 
Javillier),  A.,  ii,  421,  644. 
utilisation  of  aucubin  by  (Herissey 

and  Lebas),  A.,  ii,  759. 
assimilation  of  phosphorus  by  (Dox), 

A.,  ii,  914. 
inulinase  in  (Boselli),  A.,  ii,  1022. 
Asphyxia,    action    of,    on    the    spinal 
animal  (Mathison),  A.,  ii,  123. 
efi"ect    of,   on  the   vaso-motor  centre 
(Mathison),  A.,  ii,  617. 
Assimilation  of  plants.     See  Plant  as- 
similation. 
Aster,  woody,  chemical  examination  of 

(Raiford),  a.,  ii,  820. 
Asymmetry  in  the  supposed  absence  of 
an    asymmetric    atom   (Marsh),    P., 
317. 
Atacamite  (Ungemach),  A.,  ii,  1100. 
Atmosphere,   constituents  of  the  upper 
layers  of   the  (Wegener),   A.,   i, 
271,  387. 
estimation  of  the  degree  of  vitiation 
in  an  (Henriet  and  Bouyssy),  A., 
ii,  532. 
Atmospheric  air,  line  spectrum  of  (Hem- 
salech),  a.,  ii,  449,  558. 
ultra-violet  spark  spectrum  of  (Wag- 
ner), A.,  ii,  829. 
ionisation  of  (Eve),  A. ,  ii,  89. 
radioactivity  of,  over  the  sea  (Runge), 

A.,  ii,  1050. 
mineral  constituents   of  the   dust  in 
(Hartley),  A.,  ii,  558. 
C.  ii. 


Atmospheric  air,  amount  of  carbon  diox- 
ide in,  at  Monte  Video  (Schroder), 

A.,  ii,  1086. 
apparatus  for  showing  the  formation 

of  nitrogen  compounds  from  (van 

Erp),  a.,  ii,  35. 
formation  of  oxidising  agents  in,  by 

means  of  ultra-violet  light  (Chlop- 

in),  a.,  ii,  717. 
expired,  amount  of  carbon  dioxide  in, 
in  town  and  country  (Thomson), 
A.,  ii,  408. 

protein,  cleavage  products  in  (Weic- 
hardt),  a.,  ii,  993. 
liquid  and   solid,    apparatus   for   the 

preparation  of  small  quantities   of 

(Bamberger),  A.,  ii,  106. 
of  laboratories  (Habermann,  Kulka, 

and  Homma),  A.,  ii,  315. 
expired,      estimation     of,      in      man 

(Douglas),  A.,  ii,  653. 
estimation  of  oxygen  in,  volumetricallj 

(Watson),  T.,  1460  ;  P.,  135. 
Atom,  structure  of  the  (Rutherford), 

A.,  ii,  453. 
number  of  electrons  in  the  (Wilson), 

A.,  ii,  593. 
Atoms,  magnetic  moments  of  (Weiss), 

A.,  ii,  ]83. 
determination  of  the  law  of  attraction 

between  (Kleeman),  A.,  ii,  97. 
Atomic    heat.       See     under    Thermo- 
chemistry. 
Atomic    theory,    development     of     the 

(Meldrum),  a.,  ii,  267,  708. 
Atomic    weight    and    viscosity   of  the 

inert  gases,  relation  between  (Ran- 

kine),  a.,  ii,  87. 
of  argon  (Fischer  and  Froboese),  A., 

ii,  202. 
of  cadmium  (Perdue  and  Hulett), 

A.,  ii,  397. 
of  calcium  (Richards    and    H6nig- 

schmid),  a.,  ii,  112,  204. 
of  chlorine  and  of  bromine,  determined 

by     electrolytic     methods     (Gold- 

baum),  a.,  ii,  271. 
of  hydrogen  (Hinrichs),  A.,  ii,  977. 
of  iodine  and  silver  (Baxter),  A.,  ii, 

112. 
of  iron  (Baxter,  Thorvaldson,  and 

Cobb),  A.,  ii,  287;    (Baxter  and 

Thorvaldson),  A.,  ii,  288. 
of  neodymium  (Baxter  and  Chapin), 

A.,  ii,  285. 
of  nitrogen  relative  to  that  of  sulphur 

(Burt  and  Usher),  A.,  ii,  389. 
of  phosphorus  (Porter  and  OviTz), 

A.,  ii,  201. 
of  tantalum  (Chapin  and  Smith),  A., 

ii,  899. 
•f  vanadium  (McAdam),  A.,  ii,  117. 
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Atomic  weights,  relationships   between 
(L0RiN(3),  A.,  ii,  197. 
Johnstone  Stoney's  law  of  (Rayleigh), 

A.,  ii,  874. 
table  of,  T.,  1870;  P.,  205. 
report  of  the  International  Committee 

on,  T.,  1867  ;  P.,  202. 
of  the  dominant  elements  (Hinrichs), 
A.,  ii,  1080. 
Atomic  weight  values,  repeating  figures 

in  (Loewen),  a.,  ii,  197. 
Atophau.     See  Phenyl  cinehonic  acid. 
Atoxyl   {sodium  '^■aminophenylarsinate) 
(Blumenthal  and  Navassart),  A., 
ii,  636. 
Atropamide  (S  taudinger  and  Ruzicka), 

A.,  i,  463. 
Atropio  acid,  ethyl  ester  (Auweks  and 
Eisenlohr),  a.,  ii,  783. 
^-toluidide      of      (Staudinger     and 
Ruzicka),  A.,  i,  463. 
a-isoAtropic  acid,  ;>-toluidide  of  (Staud- 
inger and  Ru2icka),  A.,  i,  463. 
Atropine,  salts  of  (Gerber),  A.,  i,  152. 
silicotungstate     (Javillier),    A.,    i, 

152. 

estimation  of  (Javillier),  A.,  ii,  551. 

Aucubin,     occurrence    of,     in     Oarrya 

(Herissey  and  Lebas),  A.,  ii,  63. 

utilisation  of,    by   Aspergillus    niger 

(Herissey  and  Lebas),  A.,  ii,  759. 

Aur amine,  constitution  and  derivatives 

of  (Semper),  A.,  i,  577. 
Auric  hydroxide.     See  under  Gold. 
Autolysis,   study  of  (Ohiari),   A.,    ii, 
307. 
influence  of  salt  ions  on  (Brull),  A., 
ii,  54. 
Autozidation.     See  under  O-xidation. 
Autunite,  presence  of  helium  in  (Piutti), 

A.,  ii,  565. 
Avian  tissues,    indophenol   oxydase   of 

(Vernon),  A.,  ii,  905. 
Azafran,  colouring-matter  from  the  root 

of  (Liebermann),  a.,  i,  391. 
Azafrin  (Liebermann),  A.,  i,  391. 
Azides,   complex    (Meldola  and  Kun- 

tzen),  T.,  36. 
4:6-Azimino-2-aceto-o-toluidide  and  its 
derivatives  (Farbenfabriken  vobm. 
F.  Bayer  &  Co.),  A.,  i,  928. 
Aziminophenylarsinic  acid  (Bertheim), 

A.,  i,  1065. 
Azines,    preparation    of    (Farbenfab- 
riken vorm.  F.  Bayer  &  Co.),  A., 
i,  504. 
conversion    of,     into    semicarbazones 
(Knopfer),  a.,  i,  1033. 
Azinetriphenylpyrrole,      researches    on 

(Anqelico),  a.,  i,  1032. 
Azo-acids,  o-substituted,  preparation  of 
(Freundler),  a.,  i,  757. 


Azoanilopyrine.    See    2:5-   ewdoAniIo-1- 

azophenyl-2:3-dimethylpyrazole. 
Azobenzene,  ju-nitro-  (Angeli  and  Ales- 
SANDRl),  A.,  i,  817. 
2-A:Q-A'-tetramtvo-  (Ciusa),  A.,  i,  931. 
2:6-dinitro-4'-hydroxy-,     and     2:6:4'- 
trinitro-     (Borsche     and      Rant- 
scheff).  A.,  i,  331. 
Azo-colouring    matters  (Cohn),  A.,   i, 
929  ;  (Kym  and  Kowarski),  A.,  i, 
1044. 
■  action  of  sodium  sulphite  and  hydro- 
gen sulphite  on  (Lepetit  and  Levi), 
A.,  i,  930. 
hydroxy-,  stability  to  light  of  methyl- 
ated (Voroschcoff),  A.,  i,  340. 
Azo-compounds,  preparation  of  (Stoll6 
and  Laux),  A.,  i,  508. 
complex   (Meldola    and    Kuntzen), 

T.,  36. 
molecular  refraction  of  (Duval),  A.,  ii, 

1041. 
thermochemical   studies    of  (Svento- 

slavsky),  a.,  ii,  967. 
distribution  of  auxochromesin  (Kauff- 

MANN  and  Kugel),  A.,  i,  930. 
hydroxy-  (Auwers,    Dannehl,    and 
Boennecke),  a.,  i,  168. 
Azodicarboxylic  acids,  ethyl  and  methyl 
esters,  and   their    derivatives    (Diels 
and  Fritzsche),  A.,  i,  957. 
2:2'-Azoethoxylactamlide  (Elbs,  Mette, 

and  Schuster),  A.,  i,  193. 
5-Azo-8-hydroxyquinoline  (Cohn),  A.,  i, 

567. 
Azoimide   {hydrazoic  acid :     hydronitric 
acid)  constitution  of  (Thiele),  A., 
i,  845. 
electrochemistry    of,     and    its     salts 

(Turrentine),  a.,  ii,  693. 

action  of,  on  carbylamines  (Oliveri- 

Mandala  and  Alagna),  A.,  i,  243. 

condensation  of,  with  ethyl  cyanoforni- 

ate    and    with    cyanogen    bromide 

(OLIVERf-MANDALA),   A.,  i,   337. 

oxidation  of  (Riegger),  A.,  ii,  978. 
Azo-l:2-methylenedioxybenzene,  amino- 

(Mameli),  A.,  i,  510. 
Azo-;o-phenetidine   (Elbs,   Mette,   and 

Schuster),  A.,  i,  193. 
Azopyrazolones,  preparation  of  (BiJLOW 

and  Hecking),  A.,  i,  403. 
Azosolanidine  (Oddo  and  Buzio),  A.,  i, 

672. 
Azosolanine  (Oddo  and  Caesaris),  A., 

i,  671. 
Azo-^-tolil      {yi-toluoyl-^-tolylazoindhyl- 

ew)  (CuRTius  and  Kastner),  A.,  i, 

325. 
p-Azoxyanisole    and   jo-azoxyphenetole, 

viscosity  of  mixtures   of  (Pick),   A., 

ii,  858. 
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-Azoxybenzaldehyde       diethyl      and 
dimethyl  ace tals  (Bamberger),  A.,  i, 
694. 
i.zoxybenzene,  aud  i-A'-dinitro-,  broiuo- 
derivatives  (  Angeli  and  Alessandri), 
A.,  i,  1045. 
ikzoxy-compounds,  structure  of  (Angeli 
and  Alessandri),  A.,  i,  817. 
action  of  phosphorus  pentachloride  on 
(Charrier  and   Ferreri),   A.,    i, 
1045. 
l:3'-Azoxylacto-j9-toluidide    (Elbs    and 

Schuster),  A.,  i,  192. 
J-Azoxyphenetole,  crystalline-liquid 

phase  of  (Wulff),  A.,  ii,  593. 
and  ^-azoxyanisole,    viscosity  of  mix- 
tures of  (Pick),  A.,  ii,  858. 
Azozyphenyl  methyl  sulphone  (Zinoee 

and  Jorg),  A.,  i,  286. 
3:3'-Azoxy-2?-toluidme  (Elbs  and  Schus- 
ter), A.,  i,  192. 


B. 


Bahabudanite,  a  variety  of  riebeckite, 

from  Mysore  (Smeeth),  A.,  ii,  737. 
Babbitt  metal,  analysis  of  (Walker  and 

Whitman),  A.,  ii,  442. 
Bacilli,    formation    of    dextrins     from 

stai-ch   by    (Schardinger),  A.,    i, 

181. 
diphtheria,    production    of   acid  and 

alkali  by  (Jacobsen),  A.,  ii,  139. 
dysentery,  action  of,  on  nitrates  and 

nitrites  (Logie),  A.,  ii,  1121. 
of    the    ProteiLS   group,    carbohydrate 

metabolism  of  (Glenn),  A.,  ii,  639. 
Bacillus  anthracis,  proteolytic  power  of 

(Bielecki),  a.,  ii,  758. 
hulgaricus,   lactic  acid   produced    by 

(CuRRiE),  A.,  ii,  1018. 
kiliense,  fermentation  of  formic    acid 

by  (Franzkn   and  Greve),  A.,  ii, 

60. 
IcKtls  aerogenes,   action  of,    on  sugars 

(Walpole),  a,,  ii,  318. 
streptococcus,  differentiation  of  (Beat- 
tie  and  Yates),  A.,  ii,  1019,  1122. 
typhosus,  germicidal  action  of  arsenic 

and  antimony  compounds  on  (Mor- 
gan and  Cooper),  A.,  ii,  519. 
Bacteria,    action   of    alcohols   on    (Bo- 

korny),  a.,  ii,  522. 
anti-agglutination  by  (Weil),  A.,  ii, 

619. 
putrefactive,   action    of,   on    aspartic 

acid  (Ackermann),  A.,  ii,  757. 
fat-splitting     by   (Sohngen),    A.,  ii, 

319. 
production   of  lipase  by  (Sohkgen), 

A.,  ii,  639. 


Bacteria,  changes  produced  in  milk  by 

(Scuolberg  and   Wallis),  A.,  ii, 

512. 
reduction  of   nitrates  to   nitrites   by 

(Pelz),  A.,  ii,  139. 
nitrogen  metabolism  by  (Boehncke), 

A.,ii,  638. 
pigments  from  oxidation  by  (Beyer- 

inck),  a.,  ii,  518. 
oxidation   of   phenol    by    (Fowler, 

Akdern,  and  Lockett),  A.,  ii,  139. 
action  of,  on  proteins  (Bainbridge), 

A.,  ii,  1121. 
splitting  of  the  pyrrolidine  ring  by 

(Ackermann),  A.,  i,  808. 
proteases     and     anti-proteases     from 

(Meyer),  A.,  i,  511,  512. 
influence  of  strychnine  on  (Sadikofe), 

A.,  ii,  1018. 
injurious,      in      soils       (Emmerich, 

Leiningen,  andLoEw),  A.,  ii,  430. 
decomposition  of  sugars  by  (Mendel), 

A.,  ii,  318. 
thermophilic,    assimilation   of   atmo- 
spheric nitrogen  by  (Pringsheim), 

A.,  ii,  916. 
water,  decomposition  by  (Sp.at),  A.,  ii, 

1121. 
Bacterium  prodtgiosimi,  formation  of  tri- 

methylamine  by  (Ackermann  and 

Schutze),  a.,  ii,  61. 
savastaiioi,    formation    of   (^gluconic 

acid  by  (Alsberg),  A.,  ii,  817. 
See    also    Bacillus,    Fermentation,   and 

Yeast. 
Balance  Sheets  of  the  Chemical  Society 
and  of  the   Hesearch  Fund.     See  An- 
nual  General   Meeting,   T.,  577;   P., 
77. 
Balauophoriu  (Simon),  A.,  i,  391. 
Bamboo  shoots,  components  of  (Totani), 

A.,  ii,  222. 
content  and  distribution  of  hydrocyanic 

acid  in  the  (Walter,  Krasno.sel- 

SKAYA,     Maksimoff,     and     Mal- 

schewsky),  a.,  ii,  525. 
Bananas,  composition  of  (Yoshimura), 

A.,  ii,  526. 
Barbituric  acid,  preparation  of  alkylthio- 

derivatives  of  (Merck),  A.,  i,  683. 
Barium  in  soils  (Failyer)  A.,  ii,  146. 
salts,  action  of,  on  the  heart  (Roth- 

berger  and  Winterberg  ;    Wer- 

schinin),  a.,  ii,  1117. 
chloride,   monohydrate    of    (Kirsch- 

ner),  a.,  ii,  396. 
hydroxide,  action  of,  on  dextrose  and 

galactose  (Upson),  A.,  i,  423. 
potassium  orthothioantimonate  (Glat- 

zel),  a.,  ii,  980. 
orthothioarsenate   (Glatzel),   A.,   ii, 

282. 
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Barium    oxide,    as    a    reducing    agent 
3g^  (Zerewitinoff  and  v.  Ostromis- 

slensky),  a.,  i,  849. 
potassium    orthothioarsenate    (Glat- 

zel),  a.,  ii,  801. 
sodium  phosphate  (Quartaroli),  A., 

ii,  489. 
rhodobromide  (Goloubkink),  A.,ii,45. 
sulphate,    artificial  crystallisation   of 
(Cooper,    Fuller,  and  Klein), 
A.,  ii,  726. 

plasticity  of  (Atterberg),  A.,  ii, 
605  ;  (Ehrenberg),  A. ,  ii,  972. 

occlusion  in  precipitates  of  (John- 
ston and  Adams),  A.,  ii,  766. 
Barium,  detection  of,  strontium,  calcium, 

and  lead  (Browning  and  Blumen- 

thal),  a.,  ii,  1032. 
estimation    of,     qualitatively   (Curt- 
man  and  Frankel),  A.,  ii,  659. 
separation  and  estimation  of  (Gooch 

and  Boynton),  A.,  ii,  334. 
separation  of  strontium,  calcium  and 

(Horn  van  den  Bos),  A.,  ii,  228  ; 

(Birnbrauer),  a.,  ii,  770. 
Barley,    constituents   of  the  glumes   of 

(Gey.s),  a.,  ii,  529. 
formation   of  hordeniiie    during    the 

germination  of  (Torquati),  A.,  ii, 

523. 
influence  of  soil  on  the  root  develop- 
ment of  (Polle),  A.,  ii,  224. 
utilisation  of  the  proteins  of  (Mendel 

and  Fine),  A.,  li,  1109, 
Barytas    from     the     Freiburg    district 

(Hknglein),  a.,  ii,  902. 
specific  heat  of  (Laschtschenko),  A., 

ii,  253. 
crystallography  of  (Kolb),  A.,  ii,  295. 
artificial,  crystal  forms  of  (Gerhart), 

A.,ii,  262. 
Base,  CvHibN  from  e-hydroxy-y-methyl- 

hexylamine  and  hydrobromic  acid, 

and  its  oxalate  (Wohl  and  Maag), 

A.,i,  25. 
CioHigNg    from    methyl    3-aminoiso- 

propyl      ketone,      and     its      salts 

(Gabriel),  A.,  i,  213. 
C11H12O2N2     from      2-keto-3-methyl- 

innno-5-phenylpyrroline  hydro- 

chloride (Mumm  and  Munchmeyer), 

A.,  i,  80. 
CigHigNg  from     Withania    somnifera 

and  its  salts  (Power  and  Salway), 

T.,  496;  P.,  53. 
CiaHigOgNa       from        chlorogyrilone 

(Gabriel),  A.,  i,  229. 
CisHi^ON  from  2-ethylquinoline  ( VoN- 

gerichten  and  Rotta),  A. ,  i,  677. 
CigHjaONCl      from     2-ethyIquinoline 

(Vongerichten  and  Rotta),  A.,  i, 

C77. 


BasjSB,   organic,  compounds  of,  with  di- 
iodoacetylene  (Dehn),  A.,  i,  829. 
physiological    action     of     (Brisse- 
MORET  and  Joanin),  A.,  ii,  137. 
action  of  carbon    tetrabromide   on 
(Dehn  and  Dewey),  A.,  i,  914. 
tertiary,  action  of,  on  sulphonyl  chlor- 
ides (Wedekind  and  Schenok), 
A.,  i,  190. 
cyclic,  velocity  of  addition  of  alkyl 
bromides  to  (Long),  T.,  2164  ;  P., 
283. 
weak,    polarimetric  determination   of 
avidity  of  (Rimbach    and  Volk), 
A.,ii,  869. 
Bauxite  (Gautier),  A.,  ii,  497. 
Bebeerine      methiodide     methyl     ether 

(ScHOLTz),  A.,  i,  913. 
Beckmann  rearrangement  (KuHARAand 
ToDo),  A.,  i,  213;  (Schroeter),  A., 
i,  505  ;  (Henrich),  A.,  i,  650. 
Beef,  new  leucomaine  from  (Correal), 

A.,  i,  396. 
Beer,    solubility   of    carbon   dioxide   in 
(Findlay  and  Shen),  T.,  1313  ;  P., 
189. 
cause  of  the  separation  of  albumin  in 
(Ems lander).  A.,  i,  935. 
Bees,    mineral   composition  of  (Arons- 
sohn),  a.,  ii,  509. 
inversion  of  sucrose  by(KoRNDOERFER), 
A.,ii,  1008. 
Beetroot   (sugar),    occurrence  of   starch 
in  the  roots  of  (Peklo),  A.,  ii,  763. 
inlluence  of  light  on  the  composition 
of  (Strohmer,    Briem,   and  Fal- 
LADA),  A.,  ii,  763. 
absorption  of  arsenic  by  (Remmler), 

A.,  ii,  919. 
manurial    experiments    with    (Sail- 
lard),    A.,   ii,    145 ;    (Graftiau), 
A.,  ii,  648. 
nitrogenous    manures     for     (Erben, 
Prachfeld,  and  Vilikovsky),  A., 
ii,  65. 
estimation  of  sugar  in  (Ogilvie),  A., 
ii,  232  ;  (Strohmer  and  Fallada), 
A.,  ii,  427. 
Behenic  acid,   iodo-,   guaiacol  ester  of 
(Farbenfabriken  vorm.  F.  Bayer 
&Co.),  A.,  i,  630. 
Behenolyl  chloride,  di-ioAo-  (Hoffmann- 
La  Roche  &  Co.),  A.,  i,  601. 
Behenyl  chloride,  iodo-  (Abderhalden, 
HiRSCH,  and  Guggenheim),  A.,  i,  955. 
Behenylglycine,  iodo-    (Abderhalden, 
HiRSCH,   and   Guggenheim),   A.,   i, 
955. 
Belladonna,  extract  of  (Danckwortt), 

A.,  ii,  644. 
Benzaldehyde,    solutions    of,   in    water 
(Rosenthaler),  A.,  i,  987. 
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Inzaldeliyde,  and  hydrocyanic  acid, 
solutions  of,  in  water  ("VVirth),  A., 
i,  875. 

ndensation   of,   with  w-nitro toluene 
(Heim),  a.,  i,  717. 
lulphites  of  the  alkaloids  (Mayer),  A., 
i,  223. 
zaldehyde,  3-chloro-2-hydroxy-  (Far- 

BENFABRIKEN    VORM.   F.    BaYER    & 

Co.),  A.,  i,  459. 

and  ^-hydroxy-,   action   of  cyano- 

acetic    ester    on    (Sclavi),    A.,    i, 

398. 

VI-,  and  j9-hydroxy-,  dimethyl  mer- 
captals  and  acetals  and  o-hydroxy-, 
dimethyl  acetal  (Pauly,  v.  But- 
tlar,  and  Lockemann),  A.,  i,  786. 

o-nitro-,  preparation  of  (Soci^t^  Chi- 

MIQUE    DES    USINES  DU    KhoNE), 

A.,  i,  987. 
^-nitrophenylhydrazone,  and  o-nitr- 
0S0-,  preparation  of  (Bamberger 
and  Fodor),  A.,  i,  60. 
Benzaldehydes,    separation    and    trans- 
formation of  the  (Erlenmeyer,  Hil- 

GENDORFF,  and  Marx),  A.,  i,  784. 
Benzaldehydecyanohydrin,      action     of 

heat   on    a   mixture  of,    and    aniline 

(Everest  and  McCoMBiE),  T.,  1752; 

P.,  218. 
Benzaldehydesyji-diphenylcarbonyl- 

oxime  (Dunn),  P.,  239. 
Benzaldehyde-jJ-methoxyphenylhydraz- 

one  (Padoa  and  Santi),  A.,  i,  1029. 
Benzaldehyde-m-nitrophenylhydrazone, 

«-cyano-,  and  w-nitro-  (Ponzio),   A., 

i,  920. 
Benzaldehyde-o-p-rfinitrophenylhydr- 

azone,  tu-nitro-  (Ponzio),  A.,  i,  920. 
Benzaldehydenitroso-iJ-nitrophenyl- 

hydrazone,    «-araino-    (Ponzio     and 

Gastaldi),  a.,  i,  926. 
Benzaldehydephenylhydrazone,     labile, 

preparation  of  (Thole),  P.,  278. 
a-Benzaldehydephenylliydrazone,    rela- 
tion of,  to  other  nitrogen  compounds 

(CiusA  and  Pestalozza),  A.,  i,  678. 
Benzaldehyde-2- and  j8-sulphonic  acids, 

4-hydroxy-  (Farbenfabriken  vorm. 

F.  Bayer  &  Co.),   A.,  i,  459. 
Benzamide,  esterification  of  (Reid),  A., 

i,  199. 
Benzamide,  js-amino-,  acetyl  derivative 

(BoGERT  and  Wise),  A.,  i,  46. 
l:2-Benzanthraquinone,  4-amino-,    and 

1-  and  4-nitro-  (ScHOLL  and  v.  Wolod- 

kowitsch),  a.,  i,  889. 
Benzanthrene  and  its  picrate  and  10-di- 

bromo-  (Bally  and  Scroll),  A.,  i, 

676. 
Benzanthrone,  reduction  of  (Bally  and 

ScHOLL),  A.,  i,  676, 


Benz-^er^. -batylamide  (Schroeter),  A., 

i,  506. 
??icsoBenzdianthrone,      4:4'-c?ibydroxy-, 
and  its  rfibenzoate  (Scholl  and  Seer), 
A.,  i,  454. 
Benzdithiophen     and     its     derivatives 

(Lanfry),  a.,  i,  151. 
Benzene,  formula  of  (Mohr),  A.,  i,  959. 
constitution     of  (Fry),   A.,    i,  431  ; 

(LiFSCHiTz),  A.,  i,  622;  (Chacon), 

A.,  ii,  1080. 
nucleus,  orientation   in    tlie    (Ober- 

miller),  a.,  i,  960. 
structure  of,  and  reactivity  of  its  sub- 

stituents  (Obermillkr),  A.,  i,  963. 
interpretation     of     the    ultra-violet 

absorption  spectrum  of  (Fry),  A., 

i,  431. 
absorption    of    ultra-violet   light    by 

(Grebe),  A.,  ii,  83. 
specific  heat  of,  and  of  its  saturated 

vapour  (Mills  andMAcRAE),  A.,  ii, 

187. 
solubility  of  water  in  (Groschuff), 

A.,  ii,  595. 
action    of    aluminium     chloride     on 

(Homer),  A.,  i,  276. 
action  of  cyclopropanecarboxylic  acid 

chloroanhydride  on,  in  presence  of 

aluminium  chloride  (Kijner),  A.  i, 

989. 
compounds   of,    with    antimony    tri- 

bromide    and     trichloride     (Men- 

schutkin),  a.,  i,  273,  274. 
sulphonation  of  (Scheiber,  Rkckle- 

ben,  and  Strauss),  A.,  i,  189. 
and  chloro-,  action  of  sulphur  mono- 
chloride  on  (BoESEKEN  and  Kon- 

ing),  a.,  i,  532. 
action  of  sulphuric  acid  on  ^-nitroso- 

derivatives    of    (Bamberger    and 

Ham),  a.,  i,  684. 
chain,     gradual     synthesis     of     the 

(Delacre),  a.,  i,  32. 
derivatives,     absorption     spectra     of 

(CUYMBLE,STEWART,WRIGHT,and 

Glendinning),  T.,  451  ;  P.,  46. 
absorption  spectra  and  constitution 

of  (Waliaschko),  a.,  ii,  2. 
physical  properties  of  mixtures  of 

2>-dihalogen     (Nagornoff),    A., 

i,    27  ;    (Nagornoff,     Schem- 

TSHUSCHNY,  and    Kurnakoff), 

A.,  ii,  18. 
containing    chlorine  and   bromine, 

absorption   spectra  of  (Purvis), 

T.,  1699;  P.,  218. 
containing  iodine,  absorption  spectra 

of  (Purvis),  T.,  2318  ;  P.,  280. 
containing  oxygen,    compounds  of, 
;   with  halogen  acids -(Maass  and 
"  McIntosh)"  a.,  i,  289. 
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Benzene,    estimation    of    the    halogens 
in  (Maeyott),  A.,  ii,  66. 
nucleus,    equivalence  of  positions  in 
the  (WoHL),  A.,  i,  57. 
configuration  of  (Vaubel  ; 

LiFSCHiTz),  A.,  i,    774. 
substitution    in    the   (Holleman), 
A.,   i,   713. 
Benzene,  bromo-,  and  chloro-,  absorption 
spectra  of,  as  vapours,  liquids  and 
in  solution  (Purvis),  T.,  811  ;    P., 
71. 
p-dihromo-,     condensation     of,    with 
xanthone  (Cone  and  West),  A.,  i, 
805. 
chloro-,  and  o-,   m-,  and  p-dich\oTo-, 
absorption   spectra  of  (Baly),  T., 
856  ;  P.,  72. 
l-chloro-2:6-c?tnitro-     (Borsche    and 

Rantscheff),  a.,  i,  329. 
nitro-,  measurement  of  the  magnetic 
double  refraction  of  (Cotton  and 
Mouton),  a.,  ii,  4. 
equilibrium     of     condensation     of 
carbon  dioxide  \vith(KoHNSTAMM 
and  Reeders),  A.,  ii,   1077. 
conductivity  of  solutions  of  alumin- 
ium  bromide  in    (Plotnikoff), 
A.,ii,  247. 
reduction  of  (Zerewitinoff    and 
V.    Osteomisslensky),    a.,     i, 
849. 
m-dinitro-,    additive    compounds    of 

(van  Romburgh),  a.,  i,  622. 
2:4:6-<rtnitro-,  preparation         of 

(Meyer),  A.,  i,  848. 
additive  compounds  of  phenols  and 
phenolic      ethers      with      (SuD- 
BOROUGH  and  Beard),  T.,   212  ; 
P.,  5. 
Benzenes,    dinitrodihydTOxy-,    prepara- 
tion   of    salts    of   the    (Shaw),    P., 
14. 
Benzeneazo-4-amino-l:2-nieth7lene- 

diozybenzene  (Mameli),  A.,  i,  510. 
2-Benzeneazo-5-bromobenzoic  acid 

(Freundler),  a.,  i,  758. 
Benzeneazocarbonylcoumaranone      and 
its    silver    derivative     and    phenyl- 
hydrazone  (Merriman),  T.,  914;  P., 
102. 
2-Benzeneazo-5-chlorobenzoic   acid  and 
its    barium    salt    and    methyl    ester 
(Freundler),  A.,  i,  757. 
Benzeneazo-3:5-^tchlorobenzoic  acid  and 
its  salts  and  derivatives  (Freundler), 
A.,  i,  577,  815. 
4-Benzeneazo-m-creBol  (McPherson  and 

BooRD),  A.,  i,  818. 
0-Benzeneazodiacetylbenzoylmethane 
(AuwERs,     Dannehl,     and      Boen- 
NECKE),  A.,  i,  172. 


4-Benzeneazo-5-hydroxy-3-methyli5o- 
oxazole,  and  its  silver  salt,  and  A-p 
nitro-,    and    i-dinitro-   (BtJLOW    and 
Heoking),  a.,  i,  244. 

4-Benzeneazo-5-hydroxy-3-methyl- 
pyrazole,    ^-nitro-,     and    op-dinitro- 
(BiJLOW  andHECKiNG),  A.,  i,  404. 

4-Benzeneazo-5-Iiydroxy-l-ph.enyl-3- 
methylpyrazole,  benzoyl  derivatiw 
of  (AuwERS,  Dannehl,  and  Boek- 
necke),  a.,  i,  170. 
^-nitro-,  and  op-dinitvo-  (Bulow  and 
Kecking),  A.,  i,  404. 

4-Benzeneazo-5-hydroxy-l-q;j-c?mitro- 
phenyl-3-methylpyrazole  (Bulow  and 
Kecking),  A.,  i,  404. 

l-Benzeneazo-2-metlioxytliionaplithen 
(AuwEiis  and  Muller),  A.,  i,  587. 

5-Benzeneazo-4-methylamino  3:3'- 
dimetliyl-4'-azo-i?-dimethylaniline 
(Rassow  and  Becker),  A.,  i,  932. 

5-Benzeneazo-4-metliylamino-3:3'- 
dimethyldiphenyl-4'-azo-j8-naphthol- 
(3:6)-disnlphonic    acid,    sodium    salt 
(Rassow  and  Becker).  A.,  i,  933. 

Benzeneazomorphine  (Wieland  and 
Kappelmeier),  a.,  i,  745. 

Benzeneazo-)8-naphthol,  o-hj'droxy-, 
salts  and  derivatives  (Charrier  and 
Ferrari),  A.,  i,  1046. 

Benzeneazo-a-and  /S-naphthyl  snlphnrous 
acids,  salts  of  (Voroschtsoff),  A.,  i, 
819. 

3-Benzeneazo-2:5-rZinitro  4-acetylamino- 
phenol,  and  its  sodium  salt  and  ^j- 
nitro-,  and  their  acetyl  derivatives 
(Meldola  and  Kuntzen),  T.,  40. 

9-Benzeneazo-lO-phenanthrol,  and  its 
acetate  and  benzoate  (Auwers,  Dan- 
nehl, and  Boennecke),  A.,  i,  169. 

o-Benzeneazophenol,  synthesis  of,  and 
?«-amino-o-hydroxy-,  acetyl  derivative 
(Voroscht>soff),  a.,  i,  818. 

Benzeneazophenyliminophenylmethane 
(BuscH  and  Ruppenthal),  A.,  i,  87. 

4-Benzeneazo-3-pIienyh°^ooxazolone,  m- 
and^-nitro-  (Meyer),  A.,  i,  341. 

^j-Benzeneazoresorcinol  benzoate 

(Kauffmann    and    Kugel),    A.,    i, 
930. 

Benzeneazosalicylic  acid,  ^-amino-,  and 
its  acetyl  and  diazo-derivatives(BtJLOW 
and  Haas),  A.,  i,  339. 

4-Benzeneazo-m-tolyl  benzoate  (Mc- 
Pherson  and  Boord),  A.,  i,  818. 

Benzeneazoxy-o-benzoic  acid  (Freund- 
ler), A.,  i,  757. 

Benzenediazonium  o-nitrobenzenesulph- 
inate,  o-nitro-  (Claasz),  A.,  i, 
695. 

Benzenediazosulphone,  di-o-mtro- 

(Claasz),  a.,  i,  695. 
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enzenesulphinic  acid,  l-chloro-4-nitro-, 
d  o-nitro-,  and  its  sodium  salt  and 
ithyl  ester  (Claasz),  A.,  i,  437. 
enesnlphondibromoamide,  action  of, 
th  sulphuric  acid  (Kastle),  A.,  i, 
61. 

zenesulphone,   di-o-nitro-   (Claasz), 
695. 
Inzenesulphonic     acid,     isomorphous 
derivatives  of  (  Britis  a  Association 
Reports),  A.,  i,  713. 
sulphonation  of  (Polak),  A.,  i,  30. 
organic     salts     of     (Seyewetz     and 

Poizat),  a.,  i,  360. 
a>-dichloro-o-to]yl  ester  (Raschig),  A., 

i,  637. 
2:S-di-iodo-,  and  its  salts  and  de- 
rivatives, and  2:3:4:5-<efo'aiodo-, 
salts  and  derivatives,  and  2-iodo-4- 
nitro-,  potassium  salt,  and  2:3-di- 
iodo-5-nitro-,  and  its  salts  (Boyle), 
T.,  330;  P.,  9. 
p-Benzenesulphonylaminobenzonitrile 

(BoGERT  and  Wise),  A.,  i,  46. 
^-BeiizenesulpIionylamiiiophenyl-2:3- 
dimethyl-5-pyrazolone,  and  4-bromo-, 
and    4-nitro80-    (Michaelis,    Graff, 
Gesing,  and  Boie),  A.,  i,  233. 
Benzenesulphonylanilide,      j»-iodo- 

(ZiNCKE  and  .Jorg),  A.,  i,  41. 
Benzenesulphonylauramine  and  its  com- 
pound with  stannic  chloride  (Semper), 
A.,  i,  580. 
Benzenesulphonylmorpliine      and      its 
benzenesulphonate     (Wieland      and 
Kappelmeier),  a.,  i,  746. 
Benzene- l:2:4-tricarboxylic  acid.      See 

Trimellitic  acid. 
Benzhydrol,  jo-amino-,  compound  of,  with 
/3-naphtholaldehyde    (Torrey   and 
Porter),  A.,  i,  340. 
3:5-rftbromo-4-amino-,   and  its  action 
with    bromine    (Clarke    and    Es- 
selen),  a.,  i,  725. 
rZihydroxy-,  and  its  penta-acetyl  de- 
rivative (Cross  and  Bevan),   T., 
1455. 
Benzhydrol-4-azodimethyIaniIine  and  its 
derivatives    (Torrey    and    Porter), 
A.,  i,  340. 
Benzliydrol-4-azo-/3-naplitliol     (Torrey 

and  Porter),  A.,  i,  340. 
Benzhydrol     ether     (Wedekixd     and 

Schenk),  a.,  i,  190. 
Benzhydrylidenebenzocyr^oheptadiene 
(Statjdinger  and  Kon),  A.,  i,  879. 
Benzhydrylidenedimethylbenzoe//c^- 
heptadiene  (Staudinger  and   Kon), 
A.,  i,  879. 
Benzhydrylidenediphenylbenzoc^/cZo- 
heptadiene  (Siaudinoer   and   Kon), 
A.,  i,  879. 


a-Benzhydrylidenepentamethylene  oxide 

(Staudinger  and  Kon),  A.,  i,  879. 
o-Benzhydryltolhydrylbenzene    (Guyot 

and  Vallette),  A.,  i,  652. 
Benzidine,   quinonoid  salts  of  (Madel- 
ung),  a.,  i,  323,  678;  (Piccard), 
A.,i,  493. 
detection  of  bloodstains  by  means  of 

(GiGLi),  A.,  ii,  348. 
2:2' -dich\oTO-5:5' -dinitTO-  (Chemische 
Fabrik       Griesheim-Elektron), 
A.,  i,  493. 
Benzidiniom  platinibromide   (Gutbier, 
Bauriedel,  and  Obermaier),  A.,  i, 
33. 
2-Benzidino-a-naphthaquinone    and  oo'- 
c^ichloro-,       and      their      derivatives 
(PuMMERER  and  Brass),  A.,  i,  655. 
Benzidylcamphoformeneamine    (Tingle 

•and  Bates),  A.,  i,  55. 
Benzilbenzoylphenylhydrazone 

(Auwers,     Dannehl,     and     Boen- 
necke),  a.,  i,  171. 
Benzilic  acid,  decomposition  of  (Staud- 
inger), A.,  i,  308. 
jS-Benzil-m-tolylosazone    (Padoa     and 

Santi),  a.,  i,  693. 
Benziminazole  oxide  and  its  salts  (v. 

Niementowski),  a.,  i,  85. 
Benziminazolonearsinic     acid     (Bert- 

heim),  a.,  i,  1056. 
Benziminosulphide   and    its    salts  and 
acetyl    derivative    (Matsui),    A.,    i, 
201. 
a-Benzoacetylaminopyridine     (Palazzo 

and  Tamburini),  A.,  i,  327. 
Benzo-7i-amylamide    (v.     Braun    and 

Sobecki),  a.,  i,  128. 
Benzoarsine  dichloride,  quinine  ester  of 

(Oechslin),  a.,  i,  760. 
Benzoarsinic    acid,    quinine    ester    of 

(Oechslin),  A.,  i,  760. 
)3-BenzoglucoBe,  bromo-  (Fischer  and 

Helferich),  a.,  i,  803. 
Benzoic  o-acetyloxybenzoic    anhydride 

(EiNHORN  and  Seuffert),  A.,  i,  54. 
Benzoic  acid,  preparation  of  (Sabatier 
and  Mailhe),  A.,  i,  258. 
hydrobromide  (MAAssand  McIntosh), 

A.,  i,  289. 
copper  salt,  compounds  of,  with  pyrid- 
ine and  quinoliiie  (Brady),  P.,  94. 
^er-^. -butyl  ester  (Pfannl),  A.,  i,  783. 
a>-rfzchloro-m-tolyl    ester    (Raschio), 
A.,  i,  637. 
Benzoic  acid,  o-amino-.    See  Anthranilic 
acid, 
p-amino-   and  its  acetyl    derivative, 
benzoylmethy]  esters  of  (Kl'NCK- 
ell),  a.,  i,  990. 
ethyl  e8ter,glycinamide  of  (EinhorN 
and  Seuffert),  A.,  i,  45. 
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Benzoic    acid,    2:3:5-<nbromo-,    methyl 
ester     (Ullmann     and      Kope- 
TSCHNi),  A.,  i,  292. 
2:5-c?ibroino-4-amino-  (Kunckell\ 
A.,  i,  990. 
2:6-rft'bromo-4-aniino-,    acetyl    deriva- 
tive, m-tolyl  and  4-chloro-6-benzoyl 
amino-OT-tolyl  esters (Raiford),  A., 
i,  993. 
fluoro-,  and  iodo-,  menthyl  esters  of, 
and    their    rotation    (Cohen),    T., 
1058  ;   P.,  123. 
^-hydroxy-,   potassium    salt,   crystal- 
lography of  (Rosati),  A.,  i,  864. 
methyl  ester  ohlorocarbonate  (Ein- 
HOEN  and  RoTHLAUF),  A.,  i,  705. 
di-m- hydroxy-  (Fischer,   Freuden- 

BERG,  and  Lepsius),  A.,  i,  875. 
irihydroxy-   (v.    Hemmelmayr),  A., 

i,  983. 
3:5-c?initro-4-hydroxy-,  compounds  of, 
with  aromatic  hydrocarbons  (MoR- 
genstern),  a.,  i,  976. 
dHhio-  (phenylcarhithionic  acid),  salts 
and  esters  of  (Hohn  and  Block), 
A.,  i,  48. 
Benzoic   acid,    detection    of,   in   butter 
and    other    fats   (Friese),    A.,    ii, 
1142. 
detection  of,  in  foods  (Polenske),  A., 

ii,  1142. 
estimation  of  (Folin  and  Flanders), 
A.,  ii,  1039. 
Benzoic     acids,     hydroxy-,     oxidation 
jaoducts  of    (Perkin),   T.,    1442  ; 
P.,  194. 
nitro-,  preparation  of  (LtJttgen),  A., 
i,  128. 
Benzoic  o-benzoylozybenzoic  anhydride 

(Einhorn  and  Seufeert),  A.,  i,  64. 
o-Benzoicsulphinide,  action  of  chlorine 
on  (Bertolo),  a.,  i,  858. 
See  also  "  Saccharin." 
Benzoin    mononitrate      (Francis    and 

Keane),  T.,   348  ;   P.,  44. 
l-Benzo-j3-naphthindole-3-salphonic 
acid,  1-hydroxy-  (Kalle  &  Co.),  A., 
i,  917. 
Benzonitrile,  condensation  of  thiobenz- 

aniide  with  (Matsui),  A.,  i,  201. 
Benzonitrile,    ^-amino-,     benzoyl     and 
(ormyl   derivatives,    3:4-rfiamino-,    3- 
nitro-4-amino-,  and  its  acetyl  deriva- 
tive (BoGERT  and  Wise),  A.,  i,  46. 
Benzophenone,  action  of  acids  and  ethers 
with  (Patern6  and  Chieffi),  A., 
i,  65 
compounds  of  aluminium  halides  with 

(Menschutkin),  a.,  i,  65. 
hydrobromide       and       hydrochloride 
(Maass  and  McIntosh),  A.,  i,  289. 
bruciue sulphite  (Mayer),  A.,  i,  223. 


Benzophenone,  ^-amino-,  compounds  of, 

with   /3-naphthol  and    /J-naphthol- 

aldehyde  (Torrey  and  Porter),  A., 

i,  340. 

3:5-c?zbromo-4-amino-    (Clarke    and 

Esselen),  a.,  i,  725. 
chloroimino-  (Peterson),  A.,  i,  880. 
poly\iy  dvoxy-,    colouring-mitters    of, 
relation  between  chemical  constitu- 
tion and  fastness  to  light  of  (Watson 
and  Dutta),  A.,  i,  305. 
/3-Benzopinacolin,  preparation  of  (KiJ- 

ner),  a.,  i,  44. 
o-Benzoquinone,  two  forms  of  (Kehr- 

mann),  a.,  i,  883. 
o-Benzoquinone,  3-  and   4-chloro-,   and 
4:5-(?zchloro-,  and  quinhydrone  of  the 
latter  (Willstatter   and  Mtjller), 
A.,  i,  729. 
jj-Benzoquinone,  electrolytic  oxidation  of 
(Kempf),  a.,  i,  464. 
mechanism  of  reactions  of  (Posner), 

A.,  i,  554. 
oxidation  of  amino-acids  by  (Traube), 

A.,  i,  960. 
equilibrium  of  the  reaction  of,   with 
hydrogen  chloride  (Schmidlin),  A., 
i,  727. 
compounds  of,  with  pyrogallol,  hydr- 
oxy quinol,pliloroglucinol,  and  2: 3-di- 
hydroxynaphthalene   (Siegmunds), 
A.,  i,  654. 
^-Benzoquinone,    m-c^ibromo-,    chloro-, 
m-  and  p-dich\oTO-,  and  in'chloro-, 
)8-lactones  from  (Staudinger  and 
Bereza),  A.,  i,  461. 
2-bromo-4-chloroimino-,  and  2-chloro- 
6-bromo-4-chloroimino-  (Raiford), 
A.,  i,  993. 
hydroxy-  (Willstatter    and    Mul- 

ler),  a.,  i,  729. 
3:6-c?mitro-2:5-«iihydroxy-   (nitranilic 
acid),  preparation  of  (Nietzki),  A., 
i,  69. 
o-Benzoquinones,     (Willstatter    and 

Muller),  a.,  i,  728. 
^-Benzoquinone-2-acetic  acid,  4-imino-, 
and  its  ammonium  salt (Morner),  A., 
i,  56. 
^-Benzoqainonedi-2-a-naphthaquinonyl- 
di-imine  (Pummeeer  and  Brass),  A., 
i,  655. 
^-Benzoquinoneoxime,  2 : 6-dinitro- 

phenylhydrazone       (Borsche        and 
Rantscheff),  a.,  i,  331. 
^-Benzoquinoneoxonium    hydrosulphide 

(Richter),  a.,  i,  135. 
Benzotetronic  acid.    See  Coumarin,  4- 

hydroxy-. 
Benzotrichloride,  o-chloro-  (Farbvv^erke 
voRM.  Meister,  Lucius,  &  BrIjning), 
a.,  i,  445. 
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mzotrichloride,        2:Z:5:6-tetrach\oro- 
'(NicoDEMUs),  A.,  i,  346. 
lenzoylacetic  acid,  fate  of,  in  the  body 
(Dakin),  a.,  ii,  419. 
ethyl  ester,  action  of  phenylhydraziue 

on  (Kuhling),  a.,  i,  87. 
methyl  ester,  desmotropy  of  (Meter), 
a.,  i,  865. 
metallic  salts  (Knork),  A.,  i,  977. 
■Benzoyl -7-acetyl-j8-phenylbutyric 
acid,  ethyl  ester  (Dieckmann  and  v. 
Fischer),  A.,  i,  451. 
S-Benzoylanilino-i-o-nitrophenyl-S- 
methylpyrazole  (Michaelis,  Graff, 
Gesing,  and  Boie),  A.,  i,  235. 
Benzoyl -i'-amsidines,  o-,  m-,  andp-nitro-, 

nitration  of  (Reverdin).  A.,  i,  776. 
Benzoylanthranil,  constitution  of  (Hel- 
ler), A.,  i,  81. 
m-   and  j9-nitro-  (BoGERT,   Goktner, 
and  Amend),  A.,  i,  581. 
Benzoylanthranilic  acid,  m-  and  ^-nitro- 
(BoGERT,  GoRTNER,  and  Amend),  a., 
i,  580. 
Benzoylazobenzene,  o-,  m-,  and  ^-nitro- 

(Gastaldi),  a.,  i,  1047. 
Benzoylazo-p-bromobenzene,  o-,  m-,  and 

j:}-nitro-  (Gastaldi),  A.,  i,  1047. 
o-Benzoylbenzoic    acid,    reduction  pro- 
ducts of  the  anhydroxime  of  (Rose), 
A.,  i,  372. 
3:6-,  and  4:5-dzchloro-  (Ullmann  and 
Billig),  a.,  i,  490. 
^-Benzoylbenzoic  acid,  js-bromo-  (Ull- 
mann and  Sone),  A.,  i,  468. 
1  Benzoyl-4-benzylidenehydantoin,      2- 
thio-  (Wheeler,  Nicolet,  and  John- 
son), A.,  i,  1031. 
Benzoyl -jj-bromophenylhydrazine,       o-, 
m-,  and  ^-nitro-    (Gastaldi),  A.,    i, 
1047. 
0-  and  A^-Benzoyl-5-bromo8alicylamide, 

(Hughes  and  Titherley),  T.,  28. 
Benzoylisobutyric  acid,  ethyl  ester,  and 
its  oxime  (Haller  and  Bauer),  A.,i, 
300. 
a-Benzoyl-7-wo-,     and     <er<. -bntyryl-;8- 
phenylbutyric    acids,     ethyl    esters 
(Dieckmann  and  v.  Fischer),  A.,  i, 
452. 
Benzoyl-»|/-cumidylguanidine(PiERRON), 

A.,  i,  166. 
Benzoyldehydracetic     acid,    action     of 
ammonia    on,    and    formation    of  its 
lactam  (Petrenko-Kritschenko  and 
Schottle),  a.,  i,  1020. 
5-Benzoyl-3:4-diacetylgallic  acid, 

(Francis  and  Nieren stein),  A.,  i, 
644. 
Benzoyldianilinostilbene  ami  its  salts 
and  compounds  with  phenols  (Everest 
and  McCoMBiE),  T.,  1758. 


Benzoyldiethylmalonamic  acid  (Freun» 

and  Fleischer),  A.,  i,  236. 
Benzoylenecarbamide,       synthesis      of 

(Finger  and  GiJNZLER),  A.,  i,  237. 
Benzoylenedimethylpyrrolidone  and  its 

derivatives  (Gabriel),  A.,  i,  228. 
Benzoylenedimethylpyrrolone        (Gab- 
riel), A.,  i,  228. 

4-amino-,  4-bromo-,  and  4-nitro-deriv- 
atives  (Gabriel),  A.,  i,  228. 
Benzoylenedimethylpyrrolonecarboxylic 

acid,   ethyl    ester  (Gabriel),  A.,  i, 

227. 
Benzoyl-^'-etliylhydantoic      acid      and 

thio-,  and  their  ethyl  esters  (Wheeler, 

Nicolet,  and  Johnson),  A.,  i,  1031. 
Benzoylformaldehyde,  m-nitro-,    oxida- 
tion of  (Evans  and  Witzemann),  A., 

i,  987. 
Benzoylguanidine,        and        m-nitro-, 

(Traube),  a.,  i,  115. 
7-Benzoylhexoic  acid,  ethyl  ester,  and  its 

j3-Tiitrophenylhydrazone  (Haller  and 

Bauer),  A.,  i,  727. 
Benzoylhomopiperonylamine    (Farben- 

FABRIKRN   VORM.   F.     BAYER    &     Co.), 

A.,  i,  1015. 
Benzoylhydantoic  acid  and  thio-,  and  its 

ethyl  ester  (Wheeler,  Nicolet,  and 

Johnson),  A.,  i,  1031. 
Benzoylhydrobromoquinine      and      its 

salicylate       (Vereinigte       Chinin- 

fabriken    Zimmer    &    Co.),   A.,    i, 

559. 
1-Benzoylindole  (Weissgerber),  A.,  i, 

155. 
3-Benzoylindole    and      its    derivatives 

(Oddo  and  Sessa),  A.,  i,  487. 
l-Benzoylisatin-3-phenylhydrazone 

(Auwers    aud    Boennecke),    A.,    i, 

588. 
I   co-Benzoyl-o-methylaminoacetophenone 

(Kaufmann  and  PlIy  Janini),  A., 

i,  916. 
Benzoyl-<|'-niethylhydantoic  acid,  ethyl 

ester  (Wheeler,  Nicolet,  and  John- 
son), A.,  i,  1031. 
j8-Benzoyl-/3-inethylpentane      (Haller 

and  Bauer),  A.,  i,  652. 
Benzoylmethylc^/cZopropane  and  its    p- 

nitrophenylhydrazone     (Blaise     and 

Herman),  A.,  i,  881. 
7-BenzoyI-7-methylvaleric  acid  and  its 

ethyl  epter  and  their  oximes  (Haller 

and  Bauer),  A.,  i,  727. 
o-Benzoylnaphthoylbenzene  (Guyot  and 

Vallette),  A.,i,  654. 
Benzoyloxyacetamide,    ^-nitro-     (Ein- 

hokn  and  Seuffert),  A.,  i,  45. 
Benzoylozyacetic  acid,  ^-amino-,    and 

^-nitro-,  ethyl  esters  of  (Einhorn  and 

Seuffert),  a.,  i,  45. 
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4-Benzoylozy-3-aldehydotriphenylacetic 

acid  (BisTRZYCKi  and    Fellmann), 

A.,i,  133. 
j)7-Benzoyloxybenzaldeliyde  and  its  deri- 
vatives (Pope),  P.,  73. 
2-Benzoylozybenzoic       acid,       o-nitro- 

(Fkancis  and  Nierenstein),   A.,  i, 

644. 
S-Benzoylozybenzoic    acid,  j9-hydroxy- 
(FiscHER,  Freudenberg,  and  Lep- 
sius),  A.,  i,  875. 

TO-nitro-  (Francis  and  Nierenstein), 
A.,  i,  643. 
4-Benzoylozybenzoic    acid,  ?n.-liydroxy- 
(FiscHER,  Freudenberg,  and  Lep- 
sius),  A.,  i,  875. 

m-nitro-  (Francis  and  Nierenstein), 
A.,  i,  643. 
o-Benzoyloxybenzoic     anhydride   (EiN- 

HORN  and  Seuffert),  A.,  i,  54. 
ju-Benzoyloxybenzonitrile  (Pope),  P.,  74. 
o-Benzoyloxy-o'-benzoyloxybenzoic  acid 

(Boehringer  &  Sohne).  a.,   i,  987. 
jo-Benzoyloxybenzylidine-^-nitroaniline 

(Pope),  P.,  74. 
a-    and    2)-o-Benzoyloxycinnamic    acids 

and  their  methyl  esters  (Stoermer, 

Friberici,  Brautigam,  and  Neckkl), 

A.,  i,  296. 
??-Benzoyloxy diphenylphthalide  (Meyer 

and  Fischer),  A.,  i,  723. 
4'-Benzoyloxy-2-methoxystilbene      and 

■p-niiro-    (Stoermer   and    Friemel), 

A.,  i,  632. 
j^-Benzoyloxyphenylphthalide     (Meyer 

and  Fischer),  A.,  i,  723. 
jo-Benzoyloxystyrene,  w-nitro-  (Remfry), 

T.,  286;  P.,  21. 
9-Benzoylpheiianthreiie      (Willgerodt 

and  Albert),  A.,  i,  883. 
Benzoylphenylacetamide,  preparation  of 

(Johnson  and  Chernoff),  A.,  i,  372. 
7-Benzoyl-3-pheiiylbutyric  acid,  lactones 

of,  and  j8-  and  7-bromo-,  and  fiy-di- 

bromo-,  and  7-hydroxy-  (Kohler),  A., 

i,  985. 
7-Benzoyl-;3-phenylbutyric      acid,      fi- 

chloro-,  methyl  ester  (Kohler),  A.,  i, 

985. 
7-Benzoyl-;3-phenylbutyrolactonic     acid 

(Kohler),  A.,   i,  985. 
7-Beiizoyl-/3-phenyl-oa-dimethylbutyric 

acid  and  7-bromo-,   and   7-hydroxy-, 

and      their     derivatives      (Kohler, 

Heritage,  and  Macleod),  A.,  i,  863. 
l-Ben2oylphenyl-2:3-diinethyl-5-pyraz- 

olone  (ToRREYand  Rafsky),  A.,  i,  85. 
iV-Benzoylphenylethylamine,     d-,     and 

^a-jo-hydroxy- (Moore),  T.,  420. 
7-Benzoyl-^-phenyl-a-ethylbutyric  acid 

and  its  methyl  ester  (Kohler,  Herit- 
age, and  Macleod),  A.,  i,  863. 


yS-Benzoyl-a-phenylethylmalonic      acid, 

methyl  ester  (Kohler,  Heritage,  and 

Macleod),  A.,  i,  864. 
7-Benzoyl-)3-pheiiylethyImalonic      acid, 

ethyl  ester  and  7-bromo-,  and  methyl 

e.ster  and  7-bromo-,   and  aydihromo- 

(Kohler),  a.,  i,  984. 
7-Benzoyl-)8-phenyl-7-heptolactone,     7- 

hydroxy-  (Kohler),  A.,  i,  986. 
7-Benzoyl-j8-pheiiyl-a-methyIbutyric 

acids  and  their  esters  (Kohler,  Herit- 
age, anc^MACLEOD),  A.,  i,  863, 
l-Benzoylphenyl-S-methyl-S-pyrazolone 

and    its   hydrochloride    (Torrey  and 

Rafsky),  A.,  i,  84. 
7-Benzoyl-/8-phenyIvinylacetic  acid 

(Kohler),  A.,  i,  985. 
7-Benzoyl-)3-phenylvinylmalonic       acid 

methyl   ester  and  bromo-  (Kohler), 

A.,  i,  984. 
;3-Benzoyl-j8-pivaloylpropane     and     its 

oxime   (Haller  and  Bauer),  A.,    i, 

727. 
BenzoylcycZopropane,  w-nitro-  (Kijner), 

A.,i,  989. 
/8-Benzoylpropionic    acid,    brucine  salt 

(Hilditch),  T..  236. 
4-Benzoyl-5-pyrazolone-3-carboxylo- 

benzoylhydrazide      (Curtius       and 

Gockel),  a.,  i,  402. 
Benzoylpyruvamide  (Mumm  and  Munch- 
meyer),  a.,  i,  79. 

7-imino-  (Mumm  and  Mijnchmeyer), 
A.,  i,  80. 
Benzoylpyruvic  acid,  conversion  of  hydr- 
oxymethyleneacetophenone  into 

(Mumm  and  Mijnchmeyer),  A.,  i, 
79. 

brucine  salt  (Hilditch),  T.,  236. 

7-imino-,  and  its  sodium  salt  (Mumm 
and  Munchmeyer),  A.,  i,  80. 
Benzoylsyringic        acid,      ^-hydroxy- 

(Fischer,  Freudenberg,   and   Lep- 

sius),  A.,  i,  875. 
Benzoyl-m-tolylguanidine  and  its  hydro- 
chloride (Pierron),  A.,  i,  166. 
l-Benzoyl-2:6:8-triinethyltetrahydro- 

quinoline    (Jones  and    Evans),    T., 

336. 
Benzpinaconediphenyl  ether  (Wieland), 

A.,  i,  851. 
Benzthiazole-1-o-benzoic    acid   and    its 

derivatives  (Reissert    and    Holle), 

A.,  i,  982. 
l:2:3-Benztriazole,  7-nitro-,  and  7-nitro- 

1 -hydroxy-      (Borsche    and    Rant- 

scHErF),'A.,  i,  330. 
Benzyl  iodide,  ja-nitro-  (Knoll  &  Co.), 
A.,  i,  432. 

methyl  ether,  2:5-c?ibromo-3-nitro-4- 
hydroxy-  (Zincke,  Frohnebero, 
and  Kempf),  A.,  i,  440. 
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in2yl  alcohol,  behnTiour  of,  in  plants 

(CiAMiciAN  and  Ravenna),   A.,  ii, 

643. 

inzylacetic   acid,   brucine    salt   (Hil- 

ditch),  T.,  235. 
|.°ienzylallylmalonic  acid,     ethyl       ester 

(JoHNSTON  and  Hill),  A.,  i,  503. 
Benzylamine,  preparation  of  (Sabatier 

(and  Mailhe),  A.,  i,  627. 
action  of,    on  s-dibromosnccinic 'acid 
(Frankland),  T.,  1775  ;  P.,  206. 
'   salts  of  (HiLDiTCH),  T.,  237. 

auribroniide  (Dehn  and  Dewey),  A., 
:        i,  915. 
Senzylamine,  ^-hydroxy-,  salts  of  (TiF- 

feneau),  a.,  i,  810. 
.    2:3-     and     3:4-(^ihydroxy-,     salts     of 

(Douetteau),  a.,  i,  973. 
w-Benzy  laminoacetoplienone ,       phenyl  - 
hydrazone  (BuwCH  and  Hefele),  A.,  i, 
583. 
Benzylaminobromoguccinic  acid,  benzyl- 
amine   salt  (Frankland),  T.,   1780; 
P.,  206. 
Benzylaminostyryl       phenyl       ketone 

(Anpre),  A.,  i,  269. 
Benzylammonium     nitrite     (R.\y    and 
Datta),  T.,  1475  ;  P.,  .127. 
osmichloride  (Gutbier  and  Walbin- 

ger),  a.,  i,   191. 
platinibromide  (Gutbier,  Bauriedel, 

and  Obermaier),  A.,  i,  33. 
rutheni-bromide  and  -chloride    (Gut- 
bier and  Leuchs),  A.,  i,  183. 
4:5-BenzyIazimino-o-toluidine  (Farben- 

FABRIKEN    VORM.    F.    BAYER    &    Co. ), 

A.,  i,  928. 

(3-Benzyl-7-benzylidenebutyric  acid  and 
its  methvl  ester  (Reynolds),  A.,  i, 
861, 

a-Benzylcinnamic  acid,  ethyl  ester 
(Auwers  and  Eisenlohr),  A.,  ii,  783. 

Benzyldialkylacetic  acids,  asymmetric, 
preparation  of  (Dumesnil),  A.,  i,  718. 

Benzyldiethylsilicol  (Kipping  and 
Hackford),  T.,  140  ;  P.,  9. 

Benzyldimethylamine,  jo-hydroxy-,  and 
its  salts  (TiFFENEAu),  A.,  i,  779. 
3:4-c?ihydroxy-,  and  its  hydrochloride 
(TiFFENEAU),   A.,  i,   973. 

l-Benzyl-2:3-dimethylbenziminazoliam 
chloride,  4:7-f/iuitro-6-hydroxy-  (Mel- 
DOLA  and  Kuntzen),  T.,  2044. 

l-Benzyl-2:3-dimethyl-6-benzimimazol- 
one,  i:7-dimtT0-  (Meldola  and  Kun- 
tzen), T.,  2044. 

3-Benzyl-j8-diphenylmethylhydroxyl- 
amine    (Angeli,    Alessandri,    and 
Aiazzo-Mancini),  a.,  i,  545. 

Benzylethylammoninm  pi  atin  ibromide 
(Gutbier,  Bauriedel,  and  Ober- 
maier), A.   i,  33. 


Benzylethylpropylacetamide      (Dumes- 
nil), A.,  i,  719. 
Benzylethylpropylacetophenone       (Du- 
mesnil), A.,  i,  719. 
Benzylethylpropylcarbinol  (Davies  and 

Kipping),  T.,  298. 
Benzylethylpropylsilicol  (Kipping  and 

Hackford),  T.,  141  ;  P.,  9. 
o-Benzyl-o-ethylvaleric    acid    (Dumes- 
nil), A.,  i,  719. 
)3-Benzyl-c?-glucoside  and  its  tetra-acetyl 

derivative  (Fischer  and  Helferich), 

A.,  i,  802. 
a-Benzylglutaconic  acid,  cis-  and  trails- 

semianilides  of  (Thole  and  Thorpe), 

T.,  2232. 
m-a-Benzylglutaconic     acid     and     its 

silver  salt  and  ethyl  ester  (Thole  and 

Thorpe),  T.,  2228. 
iY-Benzylhelicinaldozime  (Scheiber  and 

Kloppe),  a.,  i,  382. 
7-Benzylhexane  (Dumesnil),  A.,  i,  719. 
Benzylhydantoin.     See    Phenylalanine- 
hydantoin. 

hydroxy-.     See  Tyrosinehydantoin. 
1  -Benzylhydrastinine         hydrochloride 

(Farbenfabriken   vorm.  F.  Bayer 

&  Co.),  A.,  i,  1015. 
o-Benzylhydrohydrastinine  and  its  salts 

(Freund  and  Lederer),  A.,  i,  907. 
Benzyl-j8-hydroxypropylmalonic       acid 

and  its  silver  salt  (Johnson  and  Hill), 

A.,  i,  503. 
Benzylidene    chloride    2:3:4-<richloro-, 

(Nicodemus),  a.,  i,  346. 
4-Benzylideneamino-2-acetyl-a-naphthol 

(Torrey  and  Cardarelli),  A.,  i,  68. 
a-Benzylideneamino-a-phenylacetamide 

(Clarke  and  rRANCis),T.,320  ;  P., 22. 
3-Benzylideneamino-2-styryl-4-quin- 

azolone,  and  its  hydrochloride  and  6- 

and     7-amino-,     diacetyl    derivatives 

(Bogert,  Bell,  and  Amend),  A.,  i, 

162. 
Benzylideneaniline,  o-iodo-  (Mayer), A., 

i,  870. 
Benzylideneanthratriqainonehomosali- 

cylic  acid,  ^cntobromohydroxy-,   and 

2)enta\od.ohjAxoxy-,  and  the  potassium 

salt  of  the  latter  (Clemmensen  and 

Heitman),  a.,  i,  543. 
Benzylidene  bases,  electrolytic  reduction 

of  (Law),  p.,  310. 
s?/?iBenzylidene-5-bromosalicylamide 

(Hughes  and  Titherley),  T.,  26. 
Benzylidene-a-cinnamylideneacetophen- 

onehydroxylamineoxime   (Ciusa   and 

Terni),  a.,  i,  918. 
Benzylidenedehydracetic   acid   (Hale), 

A.,  i,  722. 
Benzylidenedehydracetocarboxylic  acid 

(Hale),  A.,  i,  722. 
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Benzylidenediacetyl.   See  Styryl  methyl 

diketonc. 
a-Ben2ylidene-77-dimethylparaconic 

acid,  ^-chloro-  (Stobbe  and  Wahl), 

A.,  i,  374. 
Benzylidenehydantoin,  aluminium  com- 
pound of,  and  3:5-c?ichloro-4-hydr- 
oxy-,  and  its  ammonium  salt  and 
7)-nitro-  (Wheeler  and  Hoffman), 
A.,  i,  499. 

a-bromo-,      a-chloro-,      and      a-thio- 
(Wheeler,  Hoffman,  and  John- 
son), A.,  i,  923. 
2-Benzylideneiiidoxyl,      o-amino-,    and 

o-nitro-  (Noelting  and  Steuer),  A., 

i,  165. 
Benzylidenemalonyl    chloride    and    its 

additive     compound     with    pjTidine 

(Staxjdinger  and  Ott),  A.,  i,  640. 
Benzylideiie-)3-triazoethylamine,  f- 

nitro-   (FoKSTER   and   Newman),  T., 

1280  ;  P.,  154. 
Benzyliminophthalanil    (Reissert    and 

HoLLE),  A.,  i,  982. 
Benzylindene    (Weissgerber),    A,,    i, 

713. 
Benzylmethylallylamine  and  its  platini- 

chloride  (Kmde  and  Schellbach),  A., 

i,  282. 
Benzylmethylallylpropylammonium 

chloride  (Emde  and  Schellbach),  A., 

i,  282. 
Benzylmethylamine,    ^-hydroxy-,    and 
salts  (Tiffeneau),  A.,  i,  778. 

3:4-(^ihydroxy-,  and  its  hydrochloride 
(Tiffeneau),  A.,  i,  973. 
a-Benzyl-o-methylbutyric  acid  (Dumes- 

nil),  a.,  i,  719. 
Benzylmethylcarbinol,    «-aniino-,    and 

its  hydrochloride  (Schmidt  and  Cal- 

LiESs),  A.,  i,  742. 
6-Benzyl-lO-methyldihydroacridine,     5- 

cyano-  (Kaufmann,  Albertini,  and 

Widmer),  a.,  i,  751. 
Benzylmethylethylacetamide    (Dumes- 

nil),  a.,  i,  719. 
Benzylmethylethylacetophenone      (Du- 

mesnil),  a.,  i,  719. 
Benzylmethylethylcarbinol,  preparation 

of     (Davies      and     Kipping),     T., 

298. 

3-Beiizyl-l-methylc2/c^liexan-3-ol 

(Mailhk  and  Murat),  A.,  i,  127. 
S-Benzyl-l-methylcyc^hexene   (Mailhe 

and  Murat),  A.,  i,  127. 
Benzyl  methyl  ketone,  2:6-c;i;nitro-,  and 

its    phenylhydrazone    (Borsche    and 

Rantscheff),  a.,  i,  332. 
5-Benzyl-7-methyltetrahydrohexathiaz- 

ole-4-one-5-carboxyIic  acid,  2-amino-, 

ethyl  ester  (Johnson  and  Hill),  A.. 

i,  503. 


9-Benzylphenanthrene       (Willgerodt 

and  Albert),  A.,  i,  883. 
Benzylphenylmethylcarbinol,     prepara- 
tion of  (Davies  and   Kipping),  T., 
298. 
3-BenzyI-a-pyrone,    6-chloro-,     and    6- 
hydroxy-,    and    salts     of    the    latter 
(Thole  and  Thorpe),  T.,  2229. 
Benzylpyruvic  acid,  brucine  salt  (Hil- 

DITCH),  T.,  235. 
Benzylsolphonyl       chloride,      o-chlovo- 
(Farbwerke  vorm.  Meister,  Lucius, 
&  BrDning),  a.,  i,  445. 
Benzyl-;^-thiocarbamide  nitrite  (Arndt), 

A.,  i,  919. 
2-Benzylthiol-l-phenyl-4-benzylidene- 
hydantoin    (Wheeler    and    Braut- 
lecht),  a.,  i,  500. 
5-Benzyl-5-tbiolpropylbarbituric      acid 

(Johnson  and  Hill),  A.,  i,  503. 
Benzyl-;8-thiolpropylmalonic  acid, 

potassium  hydrogen  salt  of  (Johnson 
and  Hill),  A.,  i,  503. 
Benzyltrimethylammonium.jo-hydroxy-, 
chloride  and  iodide  (Tiffeneau),  A., 
i,  779. 
l-Benzyl-2:6:8-trimethyltetrahydro- 
quinoline     hydriodide     (Jones     and 
Evans),  T.,  338. 
a-Benzyl-7-valerolactone-o-carbonyl- 
thiocarbamide  (Johnson  and  Hill), 
A.,  i,  503. 
a-Benzyl-7-valerolactone-a-carboxylic 
acid  and  its  silver  salt  (Johnson  and 
Hill),  A.,  i,  503. 
Berberine,    synthesis    of   (Pictet    and 
Gams),  A.,  i,  807. 
constitution  and  spectroscopic  exami- 
nation of  (Tinkler),  T.,  1340  ;  P., 
162. 
sulphite   and    beuzaldehyde    sulphite 
(Mayer),  A.,  i,  224. 
Beryl  from   pegmatites   of   Madagascar 
(DupARC,   WuNDER,    and   Sabot), 
A.,  ii,  1105. 
rose,   optical  properties  of  (Lacroix 
and  Rengade),  A.,  ii,  736. 
Betaine,   occurrence   of,    in  the  muscle 
of    cephalopods    (Henze),    A.,    ii 
216. 
isolation   of,    from   plants    (Stanek) 

A.,  ii,  818. 
wandering  of,  in  plants  (Stanek),  A. 
ii,  1124. 
Betaines,  formation  of(KlEPAL),  A.,  i 
156. 
in  plant  tissues  (Schulze  and  Pfen 
ninger),  a.,  ii,  426. 
Bignanide,    preparation    of    (Ostrogo 

vich),  a.,  i,  429. 
Bile,  presence  of,  in  the  stomach  (Cath- 
cart),  a.,  ii,  749. 
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le,  effect  of  protein  food  on  the  secre- 
tion of  (Loeb),  a.,  ii,  51. 
^  chemical  reaction  of  (Quagliariello), 
i      A.,  ii,  1114. 
of  hippopotamus.     See  under  Hippo- 
potamus. 
le  pigments  (Fischer),  A.,  i,   803  ; 
(Fischer  and  Meyer-Betz),  A.,  i, 
1004  ;  (Fischer  and  Meyer),  A.,  i, 
1005. 
formation  of,    from   blood   (Brugsch 
and     YosHiMOTo),     A.,     ii,     629; 
(Brugsch  and  Kawashima),  A.   ii, 
630. 
reduction  of,  by  means  of  palladium 

(Ville),  a.,  i,  554. 
detection  of,  in  urine  (v.  Masloff), 
A.,  ii,  1144. 
Bile    salts,    anti-bactericidal   action    of 

(Cummins),  A.,  ii,  1123. 
Biliary    acids,    isolation    of   individual 
(Pregl  and  Buchtala),  A.,  ii,  1009. 
Binary  compounds,  analysis  of  (Ostro- 
misslensky),  a.,  ii,  195  ;  (Ruff),  A., 
ii,  264. 
Binary  mixtures.    See  Mixtures,  binary. 
Binary   systems,   equilibrium    in    (van 
Klooster),    a.,   ii.    111  ;    (Borne- 
mann),  a.,  ii,  195. 
application  of  the  phase  rule  to  mixed 

crystals  in  (Prins),  A.,  ii,  196. 
of  partially  miseible  liquids,  vapour 
pressure  of  (Kohnstamm  and  TlM- 
mermans),  a.,  ii,  370. 
Biotozin  (Marino-Zuco,  Onorato,  and 

Giuganino),  a.,  ii,  1108. 
Birch-camphor,       micro-chemistry      of 

(Tunmann),  a.,  ii,  1022. 
aa-Bis-5-  and  3-acetyl-2:4-dimethyl- 

pyrrylethane  (Colacicchi),  A., i, 1030. 
Bis-3-  and  5-acetyl-2:4-dimethylpyrryl- 

methane  (Colacicchi),  A.,  i,  1030. 
4:4'-  (or  2:2'-)  Bi8benzeneazo-3:5:3':5'- 
ic^mhydroxydiphenyl     (Meyer     and 
Meyer),  A.,  i,  873. 
Bis-^j-benzoquinoneoxonium      hydrotri- 

sulphide  (Richter),  A.,  i,  135. 
ao-Bis-5-benzoyl-2:4-dimethylpyrryl-w- 

and  isobutane  (Colacicchi),  A.,  i,1030 
ao-Bis-5-benzoyl-2:4  dimethylpyrryl- 

ethane  (Colacicchi),  A.,  i,  1030. 
aa-Bi8-5-benzoyl-2:4-dimethylpyrryl- 
heptane  (Colacicchi),  A.,  i,  1030. 
Bis-6-benzoyI-2:4-dimethylpyrryl- 

methane  (Colacicchi),  A.,  i,  1030. 
Biscarbostyrilspiran    and    its    chloride 

(Radulescu),  a.,  i,  498. 
Biscinnamylideneacetophenone,  com- 
pound of,  with  tin  tetrachloride 
(Pfeiffer,  Friedmann,  Goldberg, 
Pros,  and  Schwarzkopf),  A.,  i, 
791. 


Bis-de-iV-methylbishydrocotarnine    and 

its  salts  (Freund  and  Kupfer),  A.,  i, 

912, 
Bis-de-A'^-methyU'sobishydrocotamine 

and  its  salts  (Freund  and  Kupfer), 

A.,  i,  912. 
Bisdiazotetrazolehydrazide      and      its 

sodium    derivative     (Hofmann    and 

Hock),  A.,  i,  1048. 
Bisdicinnamylideneacetone,     compound 

of,  with  tin  tetrachloride  (Pfeiffer, 

Friedmann,   Goldberg,    Pros,    and 

Schwarzkopf),  A.,  i,  791. 
Bisdiethylmalonhydrazinic  acid 

(Freund    and    Fleischer),    A.,     i, 

236. 
Bisdihydrodioscorine  (Gorter),    A.,  i, 

562. 
Bisdimethylpyrone,   compound  of,  with 

tin  tetrachloride  (Pfeiffer,   Fried- 
mann,      Goldberg,       Pros,       and 

Schwarzkopf),  A.,  i,  791. 
s-Bi-diphenylacetylhydrazide    and     its 

chloride   (Stoll^  and   Laux),   A.,  i, 

508. 
Bisdiphenylbromoacetylhydrazide  chlor- 
ide (SroLLit  and  Laux),  A.,  i,  508. 
Bisdiphenylchloroacetylhydrazide 

chloride  (StollS  and  Laux),  A.,  i, 

508. 
Bisdiphenylchlorovinyldi-imide  (Stoll^ 

and  Laux),  A.,  i,  508. 
Bisdistyryl  ketone,  compound  of,  with 

tin  tetrachloride  (Pfeiffer,   Fried- 
mann,      Goldberg,       Pros,       and 

Schwarzkopf),  A.,  i,  791. 
Bis-  a-ethylbutyrylhydrazide     (Freund 

and  Fleischer),  A.,  i,  236. 
oj8-Bi8-[4-(or      5-)gIyoxaIine]-propionic 

acid  c^i'picrate  (Pyman),  T.,  2178. 
a/3-Bis-[4-(or    5-)glyoxaline]-propionitr- 

ile,  salts  of  (Pyman),  T.,  677. 
)37-Bis-[4-(or     5-)glyoxaline]-propylam- 

ine  and  its  salts  (Pyman),  T.,  2178  ; 

P.,  275. 
Bishydrazi-^j-tolil    {di-p-tolylMshydrazi- 

methylene)  (CuRTius  and   Kastner), 

A.,  i,  325. 
Bis-l-hydrindone-(2:2)-8piran      (Radu- 
lescu), A.,  i,  498. 
Bishydrocotarnines.  isomeric,  and  their 

salts  and   derivatives    (Freund    and 

Kupfer),  A.,  i,  911. 
Bisketophenylthionaphthen    (Kalle    & 

Co.),  a.,  i,  667. 
Bisketotolylthionaphthen     (Kalle     & 

Co.),  a.,  i,  667. 
Bisapomethylbrucine  and  its  derivatives 
(Leuchs   and   Anderso.n),   A.,    i, 
746. 

salts  of  (Leuchs  and  Anderson),  A., 
i,  1018. 
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Bisopomethyldehydrobrucine       nitrate, 

nitro-,  (Leuchs  and  Anderson),  A., 

i,  1018. 
Bismuth  salts,  action  of  hydrogen  and 

sodium    peroxides    on    (Hanus    and 

Kallauner),  a.,  ii,  404. 
Bismuth  carbonate  (Vanino),  A.,  ii,  806. 

hydride,  attempts  to  prepare  (Vanino 
and  Zumbusch),  A.,  ii,  1098. 

oxides  (Vanino  and  Zumbusch),  A., 
ii,  118. 
Bismuth,  vohmietiie  estimation  of  (Vass- 

ALi.o),  A.,  ii,  1139. 
Bismuth  ochres  from  California,  (Schal- 

ler).  a.,  ii,  293. 
Bismuth  ores  (Pkiwoznik),  A.,  ii,  991. 
Bismuthides     (Vournasos  ;     Lebeau), 

A.,  ii,  405. 
Bisnitrobeuzeneazo-azobenzeue    (Green 

and  Bearder),  T.,  1971 ;  P.,  229. 
Bisnitroso-compouads,   relation  between 

arylnitrosohydroxylamines  and  (Bam- 
berger), A.,  i,  996. 
Bis-4-oximino-5-pyrazoloiie       (Curtius 

and  Gockel),  A.,  i,  403. 
Bisoxythionaphtheu        ( ' '  tJiioindigo  "), 

synthesis  of  (Prescott  and  Smiles), 

P.,  317. 
Bisozythionaphthen,  chloro-,  preparation 

of   (Gesellschaft    fur    Chemische 

Industrie  in  Basel),  A.,  i,  481. 
Bisphenyl-ier-^.  -butylpyrazolone  (Wahl- 

berg),  a.,  i,  708. 
Bisphenyl  styryl  ketone,  compound  of, 

with    tin    tetrachloride     (Pfeiffer, 

Friedmann,    Goldberg,   Pros,   and 

Schwarzkopf),  A.,  i,  791. 
Bis-jo-tolilketazine  (Curtius  and  Kast- 

nek),  a.,  i,  325. 
4:4'-(or  2:2'-)-Bis-^-tolueiieazo-3:6:3':5'- 

<e<r-ahydroxydiphenyl      (Meyer    and 

Meyer),  A.,  i,  873. 
Bis-^-toluoyl-^^-tolylazimethylene  (Cur- 
tius and  Kastner),  A.,  i,  325. 
BistolylthioglycoUic  acid  (I^alle  &  Co. ), 

A.,  i,  667. 
Bixin,   constitution  and  derivatives  of, 
(van  Hasselt),  a.,  i,  550. 

and  its  derivatives  (Heiduschka  and 
Riffart),  a.,  i,  315. 
iwBixin  and  its  ethyl  ether  and  potass- 
ium derivative  (van  Hasselt),  A., 
i,  551. 
Bleaching  and  polymerisation  (Stobbe 
and  Ebert),  A.,  ii,  452. 

investigation  of  the  process  of  (Hig- 
gins),  p.,  314. 
Bleaching    powder,    action    of    carbon 

dioxide    on    (Higgins),   T.,  858;  P., 

67  ;  (Taylor),  T.,  1906 ;  P.,  243. 
Blende  from  Picos  de  Europa,  composi- 
tion of  (Llord  y  Gamboa),  A.,  ii,  733. 


Blomstrandine  from  the  Urals  (Hausee 

and  Herzfeld),  A.,  ii,  46. 
Blomstrandite    from    Madagascar    (La- 

cuoix),  a.,  ii,  296. 
Blood,  influence  of  compressed  air  on  the 

formation  of  (Bornstein),   A.,  ii, 

301. 
volume  and  growth  of  the,  in  tame 

rats  (Chisolm),  A.,  ii,  1107. 
action  of  radium  emanation  on  (Cham- 
bers and  Russ),  A.,  ii,  809. 
action  of  blood-lipoids  on  the  forma- 
tion of  (Kepinow),  a.,  ii,  125. 
effect  of  altitude  on  the  dissociation 

curve  of  (Barcroft),  A.,  ii,  211. 
influence  of  lactic  acid  on  the  dissocia- 
tion    curve     of     (Barcroft     and 

Orbeli),  a.,  ii,  124. 
fat-splitting  power  of    the    (Abder- 

halden  and  Rona),  A.,  ii,  1108. 
influence  of  a  transplanted  sarcoma  on 

(Chisolm),  A.,  ii,  1108. 
influence  of  under-feeding  on  (Boycott 

and  Chisolm),  A.,  ii,  1107. 
influence  of  hydrazine  on  the  amount 

of  sugar  in  (Underhill),  A. ,  ii,  910. 
solubility  of   gases  in    (Findlay  and 

Creighton)  a.,  ii,  211. 
regulation  of  respiration  by  the  (Win- 

terstein),  a.,  ii,  211. 
eff'ect    of   oxygen    breathing    on    the 

(Warburg),  A.,  ii,  211,  503. 
oxygen-transport  capacity  of,  at  difl'er- 

ent  temperatures  (v.   Liebermann 

and  Wiesner),  A.,  ii,  993. 
formation  of  bile-pigment  from  (Brug- 

sch  and  Yoshimoto),   A.,  ii,  629  ; 

(Bkugsch  and  Kawashima),  A.,  ii, 

630. 
preparation  of  a  catalase  from  (Wolff 

and  de  Stoecklin),  A.,  i,  412. 
coagulation  of  (Welsh),  A.,  ii,  618. 
deamidation  of  (Medvedeff),  A.,  ii, 

739. 
oxidation  in  (Onaka),  A. ,  ii,  409. 
regeneration  of  (Masing),  A.,  ii,  993. 
regeneration  of,  after  destruction  and 

haemorrhage  (Jones),  A.,  ii,  995. 
scission  of  esters  in  (Rona),  A.,  ii,  740. 
hydrolysis  of  esters  and  fats  by  (Rona 

and  Michaelis),  A.,  ii,  302. 
influence  of  transfusion  of,  on  meta- 
bolism of  matter  and  energy  (HIri), 

A.,  ii,  739. 
presence  of  pancreatic  secretion  in  the 

(Carlson  and  Drennan  ;    Dren- 

nan),  a.,  ii,  995. 
efl'ect  of  potassium  salts  on  circulation 

of  the  (Mathison),  A. ,  ii,  753. 
influence  of  poisons  on  the  enzymes  of 

(DuNCKER  and  Jodlbauer),  A.,  ii, 

756. 
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,  toxic   substances  in,  after  thyr- 
oidectomy  (Tkendelenbukg),    a., 

ii,  50. 
hanges    in,    after    nephrectomy    and 

ureteral  ligation  (Jackson),  A.,  ii, 

409. 
ximethylamiue  in  (Dor^e  and  Golla), 

A.,  ii,  212. 
sugar  of  (Ron A  and  Takahashi),  A., 

ii,    125;     (Frank),    A.,    ii,    301; 

(Frank  and  Bretschneider),  A., 

ii,  409. 
ascidians*,    constituents    of    (Henze), 

A.,  ii,  740. 
carotid,  effect  of  increased  temperature 

of  the  (Moorhouse),  A.,  ii,  739. 
dog's,  fat  in  (Lattes),  A.,  ii,  994. 
frog's,    action    of   anti-coagulants   on 

(Pringle  and  Tait),  A.,  ii,  739. 
human,  residual  carbon  in  (Mancini), 
A.,  ii,  504. 

distribution  of  reducing  substances 
in    (Lyttkens  and   Sandgren), 
A.,  ii,  301. 
mammalian,  distribution  of  reducing 

substances  in  (Lyttkens  and  Sand- 
gren), A.,  ii,  994. 
new  reagent  for  (Ganassini),   A.,  ii, 

556. 
reactions  of  Van  Deen  and  Adler  for 

(Bongiovanni),  a.,  ii,  676. 
action  of  metals  on  the  reagents  for,  in 

presence      of     hydrogen     peroxide 

(Michel),  A.,  ii,  556. 
reactions   of,   and  detection  in  urine 

(Weitbrkcht),  A.,  ii,  447. 
detection   of  (v.   Furth  ;   Sartory), 

A.,  ii,  947. 
detection  of,  by  leucomalachite  green 

(Michel),  A.,  ii,  675. 
estimation  of  the  quantity  of,  in  the 

body    (Markoff,     Muller,     and 

ZuNTz),  A.,  ii,  1107. 
estimation  of  alkalis  in  (Bernhardt), 

A.,  ii,  1031. 
estimation  of  calcium  in  (  Voorhoeve), 

A.,  ii,  126. 
estimation  of  chlorides  in   (Oppler), 

A.,  ii,  150. 
estimation  of  lactic  acid  in   (Fries), 

A.,  ii,  994. 
normal  and   pathological,    estimation 

of  oxyproteic  acids  in  (Czernecki), 

A.,  ii,  302 
estimation  of  sugar  in  (Michaelis  and 

Rona),    a.,    ii,    73  ;     (Rona   and 

Doblin),  a.,  ii,  302;  (Frank),  A., 

ii,  340  ;  (Li^pine  and  Boulud),  A., 

ii,  619. 
Blood-corpuscles,  isoelectric  constants  of 
the   constituents  of  (Michaelis  and 
Takahashi),  A.,  ii,  48. 


Blood-corpuscles,  calcium  content  of  the 
(Rona    and    Takahashi),    A.,    ii 
302. 
permeability  of  (Gryns),  A.,  ii,  740. 
permeability  of,  to  dextrose  (Rona  and 

Doblin),  A.,  ii,  302. 
red,    permeability    of,    to   alkali   and 
alkali-earths  (Gryns),  A.,  ii,  49. 
influence  of  salts  and  non-electrolytes 
on  the  permeability  of  (MiouLi- 
cich),  a.,  ii,  49. 
difference  between   individual  (Di- 

ENEs),  A.,  ii,  740. 
action  of  arsenic  on  (Onaka),  A.,  ii, 

212. 

haemolysis  of  (Brahmachari),  A., 

ii,  213  ;  (Rusznyak),  A.,  ii,  1108. 

haemolysis     and     agglutination     of 

(Dunin-Borkowski),  a.,  ii,  212. 

influence  of  oxidation  in  (Warburg), 

A.,  ii,  49. 
behaviour  of,  in  oleic  acid  poisoning 
(Schmincke  and  .Flury),  A.,  ii, 
125. 
action  of  selenium  salts  on  (Jones), 
A.,  ii,  1108. 
Blood-gas   apparatus,  determination  of 
the  constants  of  (Barcroft  and  Hig- 
GiNs),  A.,  ii,  765. 
Blood-pigment,     constitution      of     the 
coloured    constituent    of   (Piloty, 
QuiTMANN,  and  Epi^inger),   A.,   i, 
92. 
decomposition  of  (Bardachzi),  A.,  i, 

95. 
valency  of  the  metal  in  (Manchot), 

A.,  i,  96. 
valency  of  iron  in  (KiJSTER),  A.,   i, 

409. 
action   of  pyridine  on  (Kalmus  :   v. 
Zeynek),  a.,  i,  95. 
Blood-plasma    and    -serum,    dipeptide- 
splitting action of(HALL  and  William- 
son), A.,  ii,  302. 
Blood-platelets,  human  (Aynaud),  A., 

ii,  213. 
Blood-pressure,    action    of    choline    on 
(PoPlELSKi),   A.,  ii,  124  ;  (Abder- 
halden  and  Mijller),  A.,  ii,  994. 
influence   of  digitalin    substances   on 

(Hernando),  A.,  ii,  1017. 
action  of  extracts  of  invertebrate  tissues 

on  (Gautrelet),  A.,  ii,  1107. 
effect  of  injection  of  pineal  extracts  on 

(Eyster  and  Jordan),  A.,  ii,  215. 
action  of  potassium  salts  on  (Mathi- 

son),  a.,  ii,  125. 
lowering  of,  by  urine  (Popielski),  A., 
ii,  511. 
Blood-serum,    solubility     of    gases    in 
(Findlay   and    Creighton),    A.,   ii, 
211. 
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Blood-serum,  influence  of  antipyrine  on 
the  proteins  of  (Cervello),  A.,  ii, 
409. 
changes  in,  during  starvation  (Polan- 

Yi),  A.,  ii,  741. 
maltase  in  (Doxiades),  A.,  ii,  619. 
the  proteins  of  (Breinl),  A.,  ii,  741. 
estimation  of  uric  acid  in  (Roethlis- 
berger),  a.,  ii,  548. 
Blood-stains,  detection  of,  by  benzidine 

(GiGLi),  A.,  ii,  348. 
Blood-vessels,  action  of  weak  acids  on 
the  (ScHWARZ  and  Lemberger),  A., 
ii,  809. 
effects  of  animal  extracts  on  the  (Camp- 
bell), A.,  ii,  315. 
action  of  chloroform  on  (Campbell), 

A.,  ii,  738. 
cerebral,    action     of    drugs    on    the 
(Dixon  and  Halliburton),  A.,  ii, 
52. 
chemical  regulation  of  vascular  tone 
in  the  (Hooker),  A.,  ii,  904. 
Body,  temperature  and  alkalinity  of  the, 
in    relation    to    the    instability   of 
dextrose  (Henderson),  A.,  i,  769. 
animal,  fonnation  of  adrenaline  in  the 
(Funk),  A.,  ii,  907. 
formation  of  glycine  in  the  (Fried- 

MANN  andTACHAN),  A.,  ii,  906. 
behaviour  of  furylacrylic  and  furoyl- 
acetic  acids  in  the  (Friedmann), 
A.,  ii,  910. 
behaviour  of  glycols  in  the  (Miura), 

A.,  ii,  1014. 
degradation  of  the  naphthalene  ring 
in  the  (Kikkoji),  A.,  ii,  909. 
Body  fluids,  viscosity  of  (Snyder  and 

Todd),  A.,  ii,  617. 
Bog  ores,  assay  of  (Kaysser),  A.,  ii,  229. 
Boedeker's  reaction,  method  of  applying 

(Hernandez),  A.,  ii,  226. 
Boiling-point,     determination     of     (v. 
Rechenberg),  a.,  ii,  95 ;  (Hansen), 
A.,  ii,  468. 
determination  of,  of  saturated  aqueous 
solutions  (Berkeley  and    Apple- 
bey),  A.,  ii,  1062. 
Bolognian  stones  {phospJwrescent  calcium, 
strontium  and  barium  sulphideprepara- 
tions)  (Vanino  and  Zumbusoh),  A., 
ii,  885. 
Bone,  chemistry  of  healthy  and  rachitic 

(Gassmann),  a.,  ii,  129. 
Borax.     See  Sodium  c^iborate. 
Bordeaux  mixture,  action  of  carbon  di- 
oxide on  (Gimingiiam),  A.,  ii,  764. 
Boric  acid.     See  under  Boron. 
Borides,  crystallography  of  (de  Schul- 

ten),  a.,  ii,  486. 
Bomeol,  transformation  of,  into  camphor 
(Aloy  and  Beustibe),  A.,  i,  730. 


Bornylanilint  and  its  derivatives  (Ull- 

MANN  and  Schmid),  A.,  i,  70. 
Z-Bornyl    diphenylrfithiourethane,  rota- 
tory dichroism  of  (Bruhat),  A., ii,  829. 
Bomylene,    oxidation    of   (Henderson 
and  Heilbron),  T.,  1887  ;  P.,  248. 
compound  of,  with  chromyl  chloride 
(Henderson  and    Heilbron),   T., 
1891;  P.,  248. 
nitrosites    (Hender.son    and    Heil- 
bron), T.,  1896;  P.,  249. 
Bornylenecarboxyl   chloride,    hydrazide 
and  azide  (Bredt  and  Hilbing),  A., 
i,  657. 
Bornylone.     See  ;8-Camphor. 
Bornyl-o-and    ^-toluidines     and     their 
hydrochlorides         (Ullmann        and 
Schmid),  A.,  i,  71. 
Bornyl-m-4-xylidine     (Ullmann      and 

Schmid),  A.,  i,  71. 
Borodisalicylic  acid,  zinc  hydrogen,  salt 

of  (Foelsing),  a.,  i,  449. 
Boron  hydrides,  preparation  of  (Hoff- 
mann), A.,  ii,  279. 
Boric  acid,  solubility  and  hydrates  of 
(Nasini  and  Ageno),  A.,  ii,  485. 
tolerance  of  plants   to  (Agulhon), 

A. ,  ii,  142. 
esters  of  (Cohn),  A. ,  i,  640. 
compound  of  aluminium  and  (Chem- 
iscHE  Fabrik  Coswig-Anhalt), 
A.,  ii,  984. 
detection    of,   in    preservatives   (v. 
Fellenberg),  A.,  ii,  657. 
Boric  acids  (Holt),  A. ,  ii,  720. 
Borates,    distribution    of,    in    potash 
deposits  (BiLTZ  and  Marcus),  A., 
ii,  1101. 
Metaborates,    alkali,    and    metaphos- 
phates,  fusion  of  (van  Klooster), 
A.,  ii,  110. 
Perboric  acid,  detection  of  (Lenz  and 
Richter),  a.,  ii,  823. 
Borotungstic  acid,  constitution  of  salts 

of  (Rosenheim),  A.,  ii,  612. 
Brain,  autolysis  of  the  (Simon),  A.,  ii, 
745. 
isolation  of  cholesterol  and  cerebros- 
ides  from  (Smith  and  Mair),  A., 
i,  44. 
cerebrosidcs    of    the    (Loening    and 

Thierfelder),  a.,  i,  898. 
soluble  ferments   of  the   (Wroblew- 

SKi),  A.,  ii,  627. 
human,  a  sulpha  tide  from  (Koch),  A., 

ii,  129. 
of   the   ox,    choline  in  the   (Kauff- 
mann),  a.,  ii,  1005. 
Brandy,  detection  of  fusel  oil  in  (Her- 

zog),  a.,  ii,  446. 
Brass,  estimation  of  sulphur  in  (Thur- 
nauer),  a,  ii,  150. 
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sidone  and  its  oxime  (Easterfield 
and  Taylor),  T.,  2306  ;  P.,  279. 
,nnite   from   Brazil  (Jezek),   A.,    ii, 
20. 

ne,  atomic  weight  of,  determined 

by    electrolytic     methods     (Gold- 

battm),  a.,  ii,  271. 
fapour  pressure  and  apparent  super- 
heating of  solid  (CuTHBERTSON  and 
'    Cuthbertson),  a.,  ii,  582. 
equilibrium    of,    with    ether    (McIn- 

tosh),  a.,  i,  256. 
photo-kinetics     of     substitution      by 

(Bruner  and  Czarnecki),  A.,  ii, 
'     241;    (Bruner  and  Lahocinski), 

A.,  ii,  242. 
hydrolysis  of  (Bray  and  Connolly), 

A.,  ii,  864. 
solutions,  colour  and  constitution  of 

(Joseph  and  Jinendradasa),   T., 

274. 
liberation  of,  and  iodine  from  aqueous 

solutions  (Labat),  A.,  ii,  653. 
velocity  of  reaction  of,  on  formic  acid 

(Joseph),  A.,  ii,  384. 
vapour,  destruction  of  the  fluorescence 

of,  by  gases  (Wood),  A.,  ii,  169. 
action  of,  on  phenols  (Zincke,  Frohne- 

BERG,  and  Kempf),  A.,  i,  439. 
destruction  of  organic  matter  by  (Mag- 

nin),  a.,  ii,  1035. 
distribution  of,  in  the  organism,  after 

administration   in   food   (Ellinger 

and  Kotake),  A.,  ii,  509. 
Hydrobromic  acid  {hydrogen  bromide), 
equilibrium  of,  with  ether  (McIn- 
tosh),  a.,  i,  256. 
Bromides,  influence  of  sodium  chloride 
on  the  excretion  of  (Paderi),  A., 
ii,  1011. 

estimation  of  chlorides  in  (Rare), 
A.,  ii,  765. 
Hypobromite    reaction,    influence    of 

electrolytes  on  the  velocity  of  the 

(Skrabal),  a.,  ii,  382. 
Bromine,  reaction  for  (DENiGi:s),  A.,  ii, 

652. 
detection  of,  in  human  organs  (Labat), 

A.,  ii,  533. 
estimation  of,  in  presence  of  chlorides 

and  iodides  (Clausmann),  A.,   ii, 

329  ;  (Baubigny),  A.,  ii,  532. 
estimation  of,  in  water  (Gautier  and 

Moureu),  a.,  ii,  301. 
Bromo-compounds,  aromatic,  reactivity 
of  (Bourgeois  and  Fouassin),  A., 
i,  963 ;  (Bourgeois  and  Huber),  A., 
i,  964. 
Bromoform,  cyoscopic  behaviour  of  qua- 
ternary aromatic  ammonium  salts  in 
(Wedekind  and  Paschke),  A.,  ii, 
1060. 

c.  ii.       \ 


Bronze,    tempering    of   (Grenet),    A., 
ii,  42. 
estimation    of   sulphur    in    (Thurn- 
auer),  a.,  ii,  150. 
Broussonetia  papyrifera  (Japanese  mul- 
berry), diseases  of  the  latex  of  (Ger- 
ber),  a.,  ii,  647. 
Brucine,  iodine  derivatives  of  (Krauze), 
a.,  i,  1016. 
salts    of,    with    organic    acids    (Hil- 

ditch),  T.,  234. 
salts  of  phthalic   and  succinic  acids 

(Pickard  and  Kenyon),  T.,  60. 
perbromide  (CiusA  and  Scagliarini), 

A.,  i,  1016. 
methosulphate  (Leuchs  and  Ander- 
son), A.,  i,  1018, 
polyhydrosulphides     (Schmidt      and 

Bruns),  a.,  i,  913. 
acetone  sulphite  (Mayer),  A.,  i,  223. 
acetophenone   sulphite  (Mayer),   A., 

i,  223. 
aldehyde  sulphites   of  (Mayer),   A., 

i,  223. 
benzophenone  sulphite  (Mayer),  A., 
i,  223. 
Brucinesulphonio    acid    (Leuchs    and 

Geiger),  a.,  i,  1018. 
Bracinic   acid  ethiodide  and  benzalde- 

hyde  sul^ihite  (Mayer),  A.,  i,  223. 
Bryonol    and    its     diacetyl    derivative 
(Power  and  Moore),  T.,  943  ;   P., 
118. 
Bryony  root,   constituents  of   (Power 

and  Moore),  T.,  937;   P.,  118. 
Buchner    funnel,    an    addition   to    the 

(Egerton),  p.,  189. 
Bulbocapnine  and  its  derivatives  (Gada- 

mer  and  Kuntze),  A.,  i,  1012. 
(2Z- Bulbocapnine  methyl  ether  and  its 
methiodiile  (Gadamer  and  Kuntze), 
A.,  i,  1012. 
Bumping,    prevention    of    (Spurrier), 

A.,  ii,  965. 
Buphane  disticha,    constituents   of  the 
bulb     of    (Tutin),     T.,     1240;     P., 
149. 
Buphanine  (Tutin),  T.,  1243  ;  P.,  149. 
Buphanitine,  and  its  salts  (Tutin),  T., 

1243;  P.,  149. 
Bufleurum  fruclicosum,  oil  from  (Fran- 
CESCONI  and  Sanna),  A.,  i,  658, 
896. 
distribution  of  the  oil  of  (Francesconi 

and  Sernagiotto),  A.,  ii,  1025. 
constituents  of  the  essential  oil  of,  and 
preparation  of  a  nitrosnchloride  from 
it(FRANCEScoNi  and  Sernagiotto), 
A.,  i,  1000. 
Burette  for  use  in  gas  analysis  (Gawal- 
owsKi),  A.,  ii,  651. 
a  refill  (v.  der  Heide),  A.,  ii,  651. 
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Burette,  arrangement  for  reading  a  (Mil- 
bauer),  a.,  ii,  432  ;  (Goetze),  A., 
ii,  531  ;  (Sacher),  A.,  ii,  650. 
holder  for  (Roberts  andMcDERMOxx), 
A.,  ii,  875. 
Batadiene-oaoutchouc,    "normal"   and 
"sodium,"     and     their    derivatives 
(Harries  and  Neresheimer),  A.,  i, 
800. 
Butane,   o5-^iamino-   (JLetramethylenedi- 
amine),   preparation    of    (Farben- 

FABRIKEN  VOKM.  F.  BaYER  &  Co. ), 

A.,  i,  526. 
a/35-iribromo-,      o75-<ribromo-/3-hydr- 
oxy-,  and  a0S-trihjdroxy-,  and  their 
derivatives  (Pariselle),  T.,  i,  941. 
aaSS-tetrahromo-aS-diDitro-,  and  aS-di- 
nitro-,    and    its     sodium    salt    (v. 
Braun  and  Sobecki),  A.,  i,  830. 
l-fi-iodo-  (PiCKARD  and  Kenyon),  T.  , 
65. 
«/cZoButane    derivatives    of    Guthzeit, 
spectroscopic  examination  of  (Hart- 
mann),  a.,  i,  208. 
c^/cZoButanecarboxylic    acid,   cydohntjl 
ester  (Demjanoff  and  Dojarenko), 
A.,  i,  778. 
c?/cZoButanol,  preparation  of  (Demjanoff 

and  Dojarenko),  A.,  i,  778. 
jS-Butanolglycuronic  acid  (Saneyoshi), 

A.,  i,  836. 
A'-Butenylbenzene  (Ruber),  A.,  i,  848, 
Aa-Butinal.     See  Tetrolaldehyde. 
j8-isoButoxy-;3-phenylpropionic         acid 
(Schrauth,  Schoeller,  and  Struen- 
see),  a.,  i,  642. 
Butter,  estimation  of  water  in  (Meyer- 
inoh),  a.,  ii,  78. 
shea,  constituents  of  (Hebert),  A.,  ii, 
1126. 
Butyl  and  nitro-,   nitrites  (v.  Braun 

and  Sobecki),  A.,  i,  830. 
ISO-  aTid  tert.  -Butyl  bromides,  equilibrium 
between    (Brunel),    A.,    i,    413,    ii, 
974. 
tert. -Butyl  alcohol,  trihromo-,  properties 

of  (Aldrich),  a.,  i,  346. 
n-Butylamine,  salts  of  (Hilditch),  T., 

236. 
o-isoButylaminobutyric  acid  and  its  salts 

and  esters  (NiviIcre),  A.,  i,  616. 
n-Butylammonium  ruthcni-bromide  and 
-chloride   (Gutbier  and  Leuchs), 
A.,  i,   183. 
nitrite  (Ray  and  Rakshit),  P.,  291. 
n-     and      wButylammonium     telluri- 
bromides  and  -chlorides  (Gutbier, 
Flury,  and  Micheler),  A  ,  i,  182. 
osmichloride  (Gutbier  and  Maisch), 
A.,  i,  19. 
Butylbenzene,    8-bromo-     (v.     Braun, 
Deutsch,  and  Kruber),  A.,  i,  968. 


<er^. -Butylbenzene,  action  of  light  on  the 

brominatiou  and  chlorination  of  (Sali- 

BILL),  A.,  i,  277. 
Butylchloral    hydrosulphide    (Voswin- 

kel),  a.,  i,  602. 
ct/c^oButyldiethylcarbinol,     transforma- 
tions of  (Kijner),  A.,  i,  967. 
Aa-Butylene,  bromo-  (Pariselle),  A., 

i,  940. 
A^-Butylene,  aaa7S5-Aea^chloro-  (Nico- 

demus),  a.,  i,  346. 
Av-Butylene,  afi-dihiomo-,  oxide  (Pari- 
selle), A.,  i,  942. 
Butylene     /S^-glycol,     derivatives     of 

(CiAMiciAN  and  Silbek),  A.,  i,  514. 
4(or  5)-Butylglyoxaline,  7-amino-,  and 

7-oximino-,   and   their   picrates   (Py- 

MAN),  T.,  2176;  P.,  275. 
5-tert.  -Butylglyoxaline,  2-hydroxy- 

(WiDMAN    and    Wahlberg),    A.,    i, 

703. 
Butylcj/c^hexane,  derivatives  of  (Dar- 

ZENS  and  Rost),  A.,  i,  290. 
<er«.-Butylq/c^hexan-4-ol  (Dakzens  and 

Rost),  A.,  i,  290. 
tert.  -Butylci/cZohexan-4-one  and  its  semi- 

carbazone  (Darzens  and  Rost),  A.,  i, 

290. 
M-Butylhexylcarbinol,    and    its    acetyl 

derivative  (Byrtschenko),   A.,  i,  1. 
%-Butyl  hexyl  ketone,   and    its   semi- 

carbazone  (Byrtschenko),  A.,  i,  2. 
i^-Butylhippuric      acid,      ethyl     ester 

(Richard),  A.,  i,  7. 
o-Butylhydrocotamine    and    its    salts 

(Freund  and  Lederer),  A.,  i,  910. 
oButylhydrohydrastinine  and  its  salts 

(Freund  and  Lederer),  A.,  i,  907. 
o-isoButylhydrohydrastinine     and     its 

salts  (Freund  and  Lederer),  A.,  i, 

907. 
?i-Butylidenediurethane(DouRis),  A.,  i, 

949. 
n-  and  Ti-sec.-ButylidenetetramethylcJt- 

aminodiphenylmethane      (Lemoult), 

A.,  i,   399. 
Butyl  methyl  ketone,  zsonitroso-  (Knorr 

and  Hess),  A.,  i,  1019. 
2-isoButyloxy-l-methyldihydroquinol- 

ine,    Q-.S-dinitro-     (Decker,     Kauf- 

MANN,    Pfeifer,    Prohatzka,    and 

Albertini),  a.,  i,  1025. 
l-isoButyl-2-pyridone  (Decker,  Kauf- 

MANN,    Sassu,     and    Wisloki),    A., 

i,  1024. 
l-isoButylpyridinium     salts    (Decker, 

Kaufmann,   Sassu,   and  Wisloki), 

A.,  i,  1024. 
n-    and     isoButylsilicanes,      irichloro- 

(Bygdrn),  a.,  i,  846. 
t//-Butyltartronic     acid,     ethyl     ester, 

amide  of  (Richard),  A.,  i,  8. 
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(Darzens 
(Mauguin), 


^  and  ^-Butyltoluene,  action  of  light  on 
rthe  bromination  and  chlorination  of 
(Salibill),  a.,  i,  276. 
tert.  -Butyl-m-xylen-2-ol 
and  Rost),  A.,  i,  290. 
roBatyramide,  bromo-, 
A.,  i,  357. 
Butyric   acid,    rf-methylhexylcarbinyl 

ester  (Hilditch),  T.,  222. 
ammonium  salt    (Falciola),    A.,   i, 

175. 
Butyric     acid,      o-amino-      (Abder- 

halden),  a.,  i,  955. 
y-amino-o-hydroxy-,    and   its  hydro- 
chloride and        platiuichloride 
(Fischer  and  Goddertz),  A.,  i,  20. 
o-bromo-,  and  a-iodo-,  guaiacol  esters 
of    (Farbenfabriken    vorm.     F. 
Bayer  &  Co.),   A.,    i,    630. 
)8-hydroxy-,    estimation    of   in   urine 
(Cooke  and  Gorslin),  A.,  i,  1140. 
rf-Butyric  acid,    o-amino-    (Koelker), 

A.,  i,  773. 
d^Butyric   acid,   o-amino-,   formyl   de- 
rivative   (Abderhalden,    Chang, 
and  Witrm),  A.,  i,  526. 
j8-amino-,    and  its  methyl   ester,  and 
d-,   and  Z-)8-amino-    (Fischer  and 
Scheibler),  a.,  i,  527. 
tsoButyric    acid,   o)3)3'-incyano-,    ethyl 
ester    (Thole    and    Thorpe),    T., 
1689. 
o-iodo-,   guaiacol  ester  of   (Farben- 
fabriken VORM.  F.  Bayer  &  Co.), 
A.,  i,  630. 
o-nitro-,  and  its  salts  (Steinkopf  and 
Supan),  a.,  i,  946. 
Butyrophenone,  ^-amino-,  and  its  deriv- 
atives (KuNCKELii),  A.,  i,  990. 
isoButyroplienone,    o-amino-,    and     its 
salts  (Gabriel),  A.,  i,  212. 
derivatives  of  (Gabriel),  A.,  i,  991.  ^ 
isoButyrophenylimino-cliloride  (Staud- 
INGER,  Clar,  andCzAKo),  A.,  i,  625. 
Butyrylacetic  acid,  ethyl  ester,  copper 

salt  of  (Wahl),  a.,  i,  108. 
n-Butyrylc?/c^hexane  and  its  semicarb- 
azone    (Darzens  and    Rost),  A.,   i, 
988. 
^Butyrylglycine,  o-amino-  (Koelker), 

A.,  i,  773. 
Butyrylglyoxylic      acid,      ethyl    ester 

(Waul),  A.,   i,  108. 
3-Butyrylindole  (Oddo  and  Sessa),  A., 

i,  487. 
i3-Butyrylphenylcarbaiiiide(KuNCKELL), 
A.,  i,  990. 


C. 


Cacotheline  methonitrate  (Leuchs  and 
Anderson),  A.,  i,  1018. 


Cadmium,  atomic  weight  of  (Perdue  and 

Hulett),  a.,  ii,  397. 
spectrum  of  (Paschen),  A.,  ii,  833. 
differences  of  potential  between,   and 

alcoholic    solutions  of  some  of  its 

salts  (Getman),  a.,  ii,  888. 
electrolytic  deposition  of  (Dover)  A., 

ii,  1033. 
Cadmium  alloys  with  magnesium,  elec- 
trical conductivity  and  hardness  of 

(Urazoff),  a.,  ii,  887. 
with  mercury,  conductivity  of  (Oalvo), 

A.,  ii,  575. 
with  silver  (Petrenko   and    Fedor- 

off),  a.,  ii,  281,  800. 
with  tellurium  (Kobayashi),  A.,   ii, 

40. 
Cadmium    peroxides,      preparation      of 

(Teletoff),  a.,  ii,  490. 
Cadmium,  precipitation  of,  as  carbonate 

(Schirm),  a.,  ii,  1138. 
estimation  of,  electroly  tically  (Benner 

and  Ross),  A.,  ii,  770. 
Cseruleoellagic  acid  and  its  acetyl  and 
benzoyl    derivatives     (Perkin),     T., 
1443;  P.,  194. 
Caesium,  absorption  spectrum  of  (Be  van), 

A.,  ii,  350. 
mercuric  chloride  (Foote  and  Haigh), 

A.,  ii,  397. 
magnesium  chromate   (Barker),   T., 

1328  ;  P.,  198. 
fluoride,  hydrates  of  (de  Forcrand), 

A.,  ii,  603. 
nitrate,     behaviour    of,    in    solution 

(Washburn  and  MacInnes),   A., 

ii,  794. ._ 
Caffeine,  action  of,  on  muscle  (Ransom), 

A.,  ii,  414. 
reactions  of,    in   vegetable  structures 

(Bokorny),  a.,  ii,  142. 
hydrochloride,   double   salt   of,    with 

antimony  pentachloride  (Thomsen), 

a.,  i,  484. 
and      theobromine,      estimation      of 

(Monthul^),  a.,  ii,  673. 
Caffoline,     See  l:3:6-Trimethylallantoin. 
Calabar  beans,  chemical  examination  of 

(Salway),  T.,  2148  ;  P.,  273. 
Calabarol  and   its   dibenzoyl  derivative 

(Salway),  T.,  2156;  P.,  273. 
Calcite,  transformation  of  aragonite  into 

(Laschtschenko),  a.,  ii,  886. 
colour  reactions  of  (Thugutt),  A.,  ii, 

334. 
Calcium,  atomic  weight  of  (Richards 

and  Honigschmid),  A.,  ii,  112,  204. 
and  strontium,  separation  of  the  spec- 
tral lines  of,  in  the  magnetic  held 

(Moore),  A.,  ii,  559. 
and  alcohol,  hydrogenation  by  means 

of  (Breteau),  a.,  i,  625. 
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Calcium  metabolism.     See  Metabolism, 
in  blood  and  serum  (RoNA  and  Taka- 

iiASHi),  A.,  ii,  302. 
resorption  and  calcification  of,  in  the 

body  (Tanaka),  A.,  ii,  907. 
requirements  of  plants  (Konowaloff), 
A.,ii,  222. 
Calcium  alloys  with  copper,  lead  mag- 
nesium, silver  and  thallium  (Baar), 
A.,  ii,  611. 
Calcium  salti,  inhibition  of  exudation  of 
fluids  by  (Chiari  and  Januschke), 
A.,  ii,  514. 
physiological  role  of  (LoEw),  A.,  ii, 
323. 
action  of,  on  the  heart  (Rothberger 
and  Winterberg),  A.,  ii,  1117. 
Calcium  bromide,  efficiency  of,  as  a  dry- 
ing agent  (BAXTER  and  Warren), 
A.,ii,  268. 
carbide,    decomposition    of,    by   heat 
(Erlwein,   Warth,  and    Beut- 
ner),  a.,  ii,  396. 
catalytic  action  of  potassium  carbon- 
ate on  the  absorption  of  nitrogen 
by  (PoLLACCi),  A.,  i,  358. 
carbonate,    mineralogy    of    (Moroze- 
wicz).  A.,  ii,  121. 
action    of,     on    sodium    carbonate 
(Oechsner  de  Coninck),  a.,  ii, 
396. 
action    of   potassium    and    sodium 
hydroxide     on     (Oechsner     de 
Coninck),  A.,  ii,  490. 
sulphate,    sodium     carbonate     and 
sulphate,     equilibrium     between 
(Herz),  a.,  ii,  794. 
carbonates,  isomorphous  mixtures  of, 
with   magnesium   and  iron  carbon- 
ates (Diesel),  A.,  ii,  725. 
chloride,    depression  of  the  freezing- 
point   of,    and    sodium    chloride 
(Lamplough),  A.,ii,  581. 
calcium  hydroxide  and  water,  equil- 
ibrium in  the  system  (Schreine- 
MAKERS  and  Figee),  A.,  ii,  983. 
fluoride,  plastic  (Cohn),  A.,  ii,  724. 
action   of,    on   vanadium  pentoxide 
(Prandtl    and    Manz),    A.,    ii, 
990. 
hydroxide,  calcium  chloride  and  water, 
equilibrium      in       the       system 
(Schreinemakers    and   Figee). 
A.,  ii,  983. 
dry,  absorption  of  the  halogens  by 
(Wilks),  p.,  308. 
nitrate    as    a    manure     (Hendrick  ; 

Baessler),  a.,  ii,  650. 
nitrate    and    nitrite,     estimation     of 

(Stutzer  and  Gov),  A.,  ii,  933. 
oxide   {lime),    specific   heat   of    fused 
(Laschtschenko),  a.,  ii,  253. 


Calcium  oxide  {lime),   equilibrium    of, 

alumina   and  silica  (Shepherd, 

Rankin,  and  Wright),   A.,  ii, 

725. 

solubility  of,  in  solutions  of  sucrose 

(Claassen),  a.,  i,  606. 
solubility  of,  in  solutions  of  sucrose 
and  of  glycerol  (Cameron    and 
Patten),  A.,  i,  179. 
and  carbon,  action  of  steam  on  a 
mixture    of    (Vignon),    A.,    ii, 
391. 
sensitiveness     of     lupins     towards 
(Pfeiffer  and  Blanck),  A.,  ii, 
761. 
estimation     of,     in    sugar    refinery 
products  (Weisberg),  A.,  ii,  659; 
(Lindet),  a.,  ii,  664. 
phosphate  metabolism.     See  Metabol- 
ism. 
Xricalcium  phosphate,  action  of  sodium 
hydroxide  on  ( Oechsner  DE  Coninck), 
A.,  ii,  396. 
Calcium  silicates  in  cement  (Szathmary), 

A.,  ii,  40. 
Calcium  organic  compounds  : — 
Calcium  bromocarbamide  (Gehe  &  Co.), 
A.,  i,  118. 
cyananiide      (Caro,      Jacoby,      and 
ScHiJCK),  A.,  i,  119. 
formation    and    decomposition    of 
(Le  Blanc  and  Eschmann),  A., 
i,  185. 
as  a  manure   (Hendrick  ;    Baes- 
sler), A.,  ii,  650. 
assay   of  (Monnier),    A.,    ii,  668  ; 
(Stutzer),   A.,  ii,  777. 
Calcium,  detection  of  barium,  strontium, 
and    lead    (Browning    and    Bltj- 
menthal),  a.,  ii,  1032. 
estimation    of    small    quantities    of 

(Bowser),  A.,  ii,  1031. 
estimation  of,  in  the  presence  of  mag- 
nesium (Liesse),  a.,  ii,  154. 
estimation  of,  in  blood  (Voorhoeve), 

A.,  ii,  126. 
estimation  of,  in  urine  (McCrudden), 

A.,  ii,  1136. 
estimation  of,  in  hard  water  (Noth- 

nagel),  a.,  ii,  1031. 
estimation  of,  physico-chemicall)',  in 

wine  (DuBOUX),  A.,  ii,  228. 
separation  of  barium,   strontium  and 
(Horn  van  den  Bos),  A.,  ii,  228  ; 
(Bihnbraueb),  a.,  ii,  770. 
separation  of,  from  magnesium  (Mur- 

mann),  a.,  ii,  440. 
separation  of  strontium  from  (Moser 
and     Machiedo),      A.,     ii,     439  ; 
(Hinds),  A.,  ii,  440. 
Callitris,   constituents   of  (Baker  and 
Smith),  A.,  i,  478. 
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itrol  (Baker  and  Smith),    A.,   i, 
;478. 
lAllose,  detection  of  (Tsvett),  A.,   ii, 

me. 

IpCalycanthine,  salts    of  a  quaternary 
base  from  (Gordin),  A. ,  i,  903. 

fephane,  (iwiitro-  (Henderson  and 
eilbron),  T.,  1899;  P.,  249. 
foCamphane  (Lipp),  A.,  i,  731. 
'amphane  series,  studies  in  the  (Fors- 
,ter  and  Zimmerli),  T.,  478  ;  P.,  50  ; 
|(Fokster,  Trotter,  and  Wein- 
^troube),  T.,  1982  ;  P.,  259  ;  (Forster 

and  Withers),  P.,  327. 
Jamphanethiotriaxine     (Forster     and 

Zimmerli),  T.,489  ;  P.,  50. 
|Camplienanic    acid,    and    bromo-,    and 
hydroxy-,    and    their    salts    and    de- 
rivatives (Henderson  and  Suther- 
land), T.,  1543;  P.,  211,  278. 
Camphene,  constitution  of  (Henderson 
and  Heilbron),  T.,  1901  ;  P.,  249  ; 
(Aschan),  a.,  i,  794,  796,  797. 
oxidation      of      (Henderson      and 
Sutherland),  T.,  1541 ;  P.,  211  ; 
(Komppa),  a.,  i,  388. 
Camphenephosphinic  acid,  sodium  salts, 
phy.siological  action  of  (Gardner  and 
Symes),  a.,  ii,  314. 
trans -dl-C&mphemc  acid  and  its  diamide 

(Aschan),  A.,  i,  797. 
Camphenilanaldehyde        semicarbazone 

(Lipp),  A.,  i,  732. 
zsoCamphenilanaldehyde   and    its  semi- 
carbazone (Henderson  and  Suther- 
land), T.,  1546  ;  P.,  211. 
isoCamphenilanic  acid,  bromo-,  and  its 
derivatives  (Henderson  and    Heil- 
bron), T.,  1894;  P.,  249. 
Camphenylnitroamine.      See    Camphor, 

^ernitroso-. 
Campbolactone,  constitution  of  (Bredt), 

A.,  i,  417. 
tsoCampholactone,     amino-,     hydroxyl- 
amino-,    and  nitro-,   and   their    salts 
and    derivatives   (Noyes    and    Hom- 
berger),  a.,  i,  110. 
opoCampholic  acid,  bromo-,  and  cyano- 

(KoMPPA),  A.,  i,  642. 
c?/-a;?oCampholide  (Komppa),  A.,  i,  642. 
a^^oCampholytic    acid,    constitution    of 

(Bredt  and  Marres),  A.,  i,  416. 
Camplior,  specific  rotation  of,  in  acetone 
solution  (Malosse),  A.,  i,  730. 
influence   of   water  on    the    rotatory 
power  of,    in  solution  (v.  Kazay), 
A.,  i,  892. 
transformation  of  borneol  into,  and  its 
hydrogenation    (Aloy    and     Brus- 
TiER),  A.,  i,  730. 
a'-derivatives  of  (Maksh),  P.,  283. 
analysis  of  (Lenz),  A. ,  ii,  665. 


Camphor,  estimation    of,   in  smokeless 

powders  (Marqueyrol),  A.,  ii,  774. 
Camphor,    chloro-,    and    its    semicarb- 
azone   (Henderson     and     Heil- 
bron), T.,  1895  ;  P.,  248. 
jjernitroso-,      (camphenylnitroamine), 
constitution     and     derivatives     of 
(Forster,    Trotter,    and    Wein- 
troube),  T.,  1982  ;  P.,  259. 
j8-Camphor     (bornylone),    synthesis    of, 
and  /8-imino-  (Bredt  and  Hilbing), 
A.,  i,  657. 
i-Camphor,  ^ernitroso-  (Castellana  and 

Ferrero),  a.,  i,  217. 
Camphor    series,    molecular    rearrange- 
ments   in    the    (Noyes    and    Hom- 
BERGER  :  Noyes  and  Knight),  A.,  i, 
110,  111. 
Camphor  wood,  false,  oil  from  (Semmler 

and  Zaar),  A.,  i,  388. 
/8-isoCamphoramic    acid    (Noyes     and 

Knight),  A.,  i,  111. 
Camphorbenzoylhydrazone      (Forster, 
Trotter,     and    Weintroube),     T., 
1992. 
Camphorcarhoxylic   acid,   dithio-,     and 
its     methyl    ester    and    copper    salt 
(Tschugaeff  and  Pigoulewsky),  A., 
i,  797. 
Camphoric  acid,  synthesis  of  (Komppa), 
T.,   29  ;  (Blanc  and  Thorpe),  T., 
2010;  P.,  265. 
salts  of  (Hilditch),  T.,  236. 
isoCamphoric     acid,    methyl    esters    of 

(Noyes  and  Knight),  A.,  i,  111. 
Camphorozalic  acid,  dibenzylamine  salt 
and  other  derivatives  of  (Tingle  and 
Bates),  A.,  i,  55. 
Camphorqninone  and^ernitroso-,  phenyl- 
hydrazones    and   ^-bromo-   and    p- 
nitroj)henylhydrazones  of,  and  their 
derivatives  (Forster,  Trotter,  and 
Weintroube),  T.,  1985. 
absorption  spectra  of  the  hydrazones 
and  semicarbazones  of  (Lankshear 
and  Lapworth),  T.,  1785  ;  P.,  224. 
a-    and    j8-phenylhydrazones    and   o- 
and  )3-thiosemicarbazones  of  (Fors- 
ter and  Zimmerli),  T.,  483;  P., 
50. 
benzoyl  derivative  of  the  phenylhydr- 
azone  of  (Auwers,   Dannehl,  and 
Boennecke),  a.,  i,  171. 
Camphorquinoneoxime,  pernitroso-,  and 
its      benzoyl     derivative     (Forster, 
Trotter,     and    Weintroube),    T., 
1989. 
Camphorquinonephenylthiocarbamyl- 
hydrazone  (Forster  and  Zimmerli), 
T.,  490;  P.,  50. 
Camphorsulphonic    acid,    yttrium    salt 
(Peatt  and  James),  A.,  ii,  893. 
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(2-Camphorsnlphonic  acid,  o-jo-hydroxy-, 
optically  active  phenylethylamine  salts 
of,     and     their    benzoyl    derivatives 
(Moore),  T.,  419  ;   P.,  42. 
d-and  ?-Camphorsulphonic  acids,  bromo-, 
d-  and   Z-iiarcotine  salts   of  (Perkin 
and  Robinson),  T.,  788. 
d-    and    Z-^-Camphorsulphonic     acids, 
^meiithyl    esters    of    (Tschugaeff), 
A.,  ii,  787. 
Camphor-'Tr-salplionic      acid,     salts     of 

(HiLDiTCH),  T.,  236. 
Camphor-;3-tliiosulpbomc    acid   and  its 
sodium  salt  and  anhydride  (Hilditch), 
A.,  i,  892. 
Camphorylidenecyanoacetic  acid  and  its 
esters  (Foester  and  Withers),  P., 
327. 
Gamphylidenehydrazine  and  its  hydro- 
chloride (Kijner),  a.,  i,  679. 
Canal  rays.     See  under  Photochemistry. 
Cancer,    peptide-splitting    ferments    of 
gastric     contents     in     (Hall     and 
Williamson),  A.,  ii,  310. 
Cancrinite,    chemistry    of   (Thugutt), 

A.,  ii,  298. 
Cantharidin,  estimation  of,  in  canthar- 

ides  (Emde),  A.,  ii,  669. 

Caoutchouc,  chemistry  of  (Spence  and 

Scott),  A.,  i,  801. 

P^ra,    carbohydrate     constituents    of 

(Pickles  and  Whitfield),  P.,  54. 

synthetic,  preparation  of  (Harries), 

A.,  i,  798. 
preparation  of  substances  resembling 
(Farbenfabriken  vorm.  F.  Bayer 
&  Co.),  A.,  i,  1003. 
absorption  of  gases  by  (Reychler), 

A.,  ii,  19. 
action  of  chromyl  chloride  on  (Spence 

and  Galletly),  A.,  i,  314. 
action     of,     on     antiseptic     mercury 
solutions  (Glenny  and  Walpole), 
A.,  ii,  141. 
vulcanisation  of  (Bysoff),  A.,  i,  314, 
390;    (Hinrichsen),    A.,    i,    550; 
(Spence  and  Scott),  A.,  i,  657. 
action  of  sulphur  on  the  vulcanisation 
of  (Bary  and  Weydert),  A.,    i, 
1003. 
nitrosites  of  (Alexander),  A.,  i,  389. 
estimation      of     (Hinrichsen     and 
Kindscher),    a.,    ii,    445;    (KoR- 
NECK:  Budde:  Fendler:  Harries: 
Becker),   A.,    ii,    545 ;    (Spence, 
Galletly,    and    Scott),    A.,    ii, 
1035  ;  (HiJBENER  :  Becker),  A.,  ii, 
1036. 
estimation   of,   in   vulcanised    rubber 

materials  (HtJBENER),  A.,  ii,  231. 
vulcanised,    assay  of  (Esch),    A.,  ii, 
946. 


Caoutchouc-seed  oil,  Para,  composition  of 
(Pickles    and    Hayw^orth),   A.,   ii, 
1024. 
Capillary  analysis.     See  under  Analysis. 
Capillary-chemical  problems,  investiga- 
tion of  (v.  Weimarn),  a.,  ii,  259. 
Capsaicin,  extraction  of  (Nelson),  A. ,  ii, 

551. 
Capsicum,  detection  of  (Nelson),  A.,  ii, 

551. 
Carane       and       its       bromo-derivative 
(Kijner  and    Zavadovsky),   A.,  i, 
1028. 
Carbamide,  preparation  of  derivatives  of 
(Jager),  a.,  i,   1027. 
acetylation       of      (Boeseken       and 

Langezaal),  a.,  i,  22. 
sublimation  of  (EscALES  and  Kopke), 

A.,i,  530. 
transformation  of  ammonium  cyanate 
into  (Chattaw^ay),  P.,  280. 
Carbamide,    chloro-   (Biiihal    and    De- 
tceuf),  a.,   ii,  957. 
dichloro-,    formation   of,  .and   its   be- 
haviour    with     amines      (Datta), 
P.,  264. 
Carbamides,  detection  of  (Fenton  and 

WiLKs),  A.,  i,  269. 
as-Carbamidedicarboxylic     acid,     ethyl 
and  methyl  esters  (Diels  and  GoLL- 
mann),  a.,  i,  956. 
4-Carbamidomethylglyoxalone     (Fran- 

CHXMONT  and  Dubsky),  A.,  i,  239. 
l-Carbamido-3-methylpyrazole-4-azo- 
benzene-4'-^-azosalicylic  acid,  5  hydr- 
oxy- (BtJLOW  and  Haas),  A.,  i,  340. 
o-Carbamido-;3-^-tolylpropionic        acid, 

(Dakin),  a.,  ii,  416. 
Carbamidotartronic    acid,    ethyl    ester 
(Curtiss  and  Stracham),  A.,  i,  354. 
l-Carbamido-2:8:5-trimethylpyrrole-4- 
carboxylic    acid,    ethyl    ester   (Kor- 
SCHUN  and  Roll),  A.,  i,  502. 
Carbaminoacetic  acid,  cZithio-,  ethyl  ester 
and   its   mercury    salts    (Les   Etab- 

LISSEMENTS     PoULENC     FfifeRES      and 
FOURNEATJ),  A.,   i,    841. 

Carbamino-reaction,  physiological  im- 
portance of  the  (SuLZE),  A.,  ii,  128. 

5-Carbamyl-4:4-dimethyl-2-piperidone, 
6-imino-3-cyano-,     and     its     platini- 
chloride  (Thole  and  Thorpe),  T.,  430. 

a'-Carbamyk2/cZohexane-l:l-diacetic 
acid,  a-oyano-,  w-imide  and  «-imino- 
imide  of  and  their  derivatives  (Thole 
and  Thorpe),  T.,  443. 

5-Carbamyl-4-methyl-4-ethyl-2-piperid- 
one,  6-imino-3-cyano-  (Thole  and 
Thorpe),  T.,  437. 

8-Carbamylmethyl-6-pyrrolidone-3-carb- 
oxylic  acid,  2-imino-,  ethyl  ester 
(Thole  and  Thorpe),  T.,  1688. 
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arbamylphenylmethylaminocrotonic 
■  1,      ethyl     ester     (Clarke     and 
;  Francis),  T.,  322. 
banilido-/3-carbanilidopheiiylhydr- 
azine,  o-thio-  (Busch  aud  Limpach), 
A.,  i,  690. 

Tbanilido-d-carbanilido-o-,     and     p- 
tolylhydrazine,    a-thio-  (Busch   and 
Limpach),  A.,  i,  690. 
darbazinic  acid,  diihio-,  aromatic  esters 

of  (Busch  and  Krapf),  A.,  i,  812. 
lOarbazole,  compound  of,  with  magnes- 
ium ethyl  iodide  (Oddo),  A.,  i,  488. 
Carbazole      series,      studies      in      the 

(ScHWALBE  aud  Wolff),  T.,  103. 
Carbazole-9-carbozylio  acid,  ethyl  ester 
(diphenyleneurethane)   (Oddo),   A.,  i, 
489. 
Carbazole-3:6-diphthaloylicacid(ScHOLL 

and  Neovius),  A.,  i,  567. 
Carbazoledisulphonic  acid,  potassium 
salt  and  derivatives  of,  and  3-amino-, 
potassium  salt,  and  3-nitro-,  barium 
salt  (ScHWALBE  and  Wolff),  T.,  105. 
oi-Carbethoxyaminoacetophenone  (Man- 

NiCH  and  Hahn),  A.,  i,  648. 
ai-Carbethoxyaminometbylphenylcarb- 

inol(MANNiCH  and  Hahn),  A.,  i,  649. 
l-Carbethoxyamino-8-op-c?zmtroanilino- 
naphthalene   (Sachs  aud   Forster), 
A.,  i,  734. 
a-Carbetboxyamino-a-phenylacetamide 
(Clarke    and     Francis),    T.,    322; 
P.,  22. 
a-Carbethozyamino-a-phenylacetic  acid 

(Clarke  and  Francis),  T.,  322. 
Carbetbozyaminotartronic    acid,    ethyl 
ester,  and  its  disodium  salt  (Curtiss 
and  Stracham),  A.,  i,  353. 
7-Carbethozy-a-benzylglataconic    acid, 
ethyl    ester    (Thole    and    Thorpe), 
T.,  2200. 
Carbethoxy-07-dimethylglutaconic  acid, 
esters  of  (Thole  and  Thorpe),  T., 
2202. 
Carbethozy-a-ethylglutaconic         acid, 
ethyl    ester    (Thole    and    Thorpe), 
T.,  2199. 
Carbethozyglycine,  cyano-,  methyl  ester 

(DiELS  and  Gukassianz),  A.,  i,  24. 
Carbethoxyl  group,  cause  of  elimination 
of  the,  as  ethyl  carbonate  (Thole  and 
Thorpe),  T.,  2183;  P.,  252. 
Carbethoxy-7-methyl-a-ethylglutaconic 
acid,  ethyl  ester  (Thole  aud  Thorpe), 
T.,  2204. 
Carbethoxy-a-methyl-7-etbylglutaconic 
acid,  ethyl  ester  (Tholb  and  Thorpe), 
T.,  2205. 
Carbethoxy-a-methylglntaconic       acid, 
ethyl  ester,  and  its  sodium  salt  (Thole 
and  Thorpe),  T.,  2197. 


5-Carbetboxypyriiiiidine-2-thiogIycollic 
acid,  6-amino- (Johnson  and  Ambler), 
A.,  i,  576. 
Carbides,       crystallography      of      (de 

Schulten),  a.,  ii,  486. 
Carbimidecarboxylic  acid,  methyl  ester 

(DiELS  and  Gollmann),  A.,  i,  956. 
Carbinols,    asymmetric    (Meldola   and 
KuNTZEN),  T.,  1283,   2034;  P.,  157, 
263. 
CarbitMonic  acids  (HOhn  and  Bloch), 

A.,  i,  48. 
Carbohydrate  metabolism.      See  under 

Metabolism. 
Carbohydrates,  photochemical  synthesis 
of  (Stoklasa  and  Zdobnicky),  A., 
i,  178;  (Lob),  A.,i,  263;  (Inghil- 
LERi),  A.,  i,  354. 
photochemical  synthesis  of,  in  absence 
of    chlorophyll     (Stoklasa     and 
Zdobnicky),  A.,  i,  769. 
mutarotation     and     electrical     con- 
ductivity of  (Rare  and  Roy)  A., 
i,  14. 
nomenclature  of  the  (Voto5ek),  A.,  i, 

179. 
formation  of,  from  fat  in  the  animal 
organism   (Junkersdorf),     A.,  ii, 
12?. 
soluble,  in  asparagus  roots  (Morse), 

A.,  ii,  324. 
occurring    in     seeds    (Schulze    and 

Pfenninger),  a.,  i,  17. 
oxidation  of,   by  air  (del  Rosabio), 

A.,  i,  605. 
biological    degradation     of     (Fern- 
bach),  A.,  ii,  62. 
degradation  of,  in  the  liver  (Wirth), 

A.,  ii,  629, 

r61e   of,    in   creatine    and    creatinine 

metabolism  (Mendel   and  Rose), 

A.,  ii,  1002. 

influence  of,  on  the  sparing  of  protein 

in  inanition  (Wimmer),  A.,  ii,  1003. 

addition  of,  to  soils  (Hutchinson  and 

Marr),  a.,  ii,  430. 
assimilation  of  different,  by  different 
yeasts  (Lindner  and  Saito),  A.,  ii, 
758. 
effect  of  injury  to  the  pituitary  body 
on  tolerance  for   (Goetsch,  Gush- 
ing, and  Jacobson),  A.,  ii,  745. 
phosphoric  acid  esters  of(OARR6),  A., 
i,  263 ;  (Neuberg  and  Kbetsch- 
mer),  a.,  i,  837. 
estimation  of,  by  oxidation  (Gbeifen- 
hagen,  KoNiG,  andScHOLL),  A.,  ii, 
1037. 
a-Carbometboxyamino-a-pbenylacetam- 
ide  (Clarke  and  Francis),  T.,  322. 
Carbon,    green    band    in    spectrum    of 
(Komp),  a.,  ii,  1041. 
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Carbon,     anode.      See     Anode     under 
Electrochemistry, 
melting    of    (Watts    and    Menden- 

hall),    a.,  ii,  881. 
cementation  of  iron  by  (Charpy  and 

Bonnerot),  a.,  ii,  1091. 
solubility    of,    in     iron    (Ruff    and 

GoECKE  ;  Ruff),  A.,ii,  897. 
action  of,  on  chromyl  chloride  (Rod- 
riguez    MouRELo     and     Garcia 
Banus),  a.,  ii,  731. 
and  lime,  action  of  steam  on  a  mix- 
ture of  (Vignon),  a.,  ii,  391. 
and  nitrogen,    gaseous  compounds  of 

(Lidoff),  a.,  i,  429. 
assimilation     of,     by     plants     (Ma- 
quenne),  a.,  ii,  761. 
Carbon   alloys   with   iron    (Ruer    and 
Iljin),  a.,    ii,    494  ;   (Gonter- 
mann),  a.,   ii,  1091. 
precipitation  of  carbon  from  (Hat- 
field), A.,  ii,  401. 
and  chromium  (Arnold  and  Read), 
A.,  ii,  1092. 
Carbon     tetrdhTomide,     action    of,     on 
organic  bases  (Dehn  and  Dewey), 
A.,  i,  914. 
tetrachloride,  specific  heat  of,   and  of 
its    saturated   vapour  (MitfLS    and 
MacRae),  a.,  ii,  186. 
monoxide,  spectrum  of  (Wolter),  A., 

ii,  678. 
eflfect   of  temperature   on  the    disso- 
ciation   equilibrium    of    (Rhead 
and   Wheeler),   T.,   1140;    P., 
126. 
formation    of    hydrocarbons    from 

(Vignon),  A.,  i,  101. 
photochemical  and  thermal  reaction 
of  chlorine  with  (Chapman  and 
Gee),  T.,  1726  ;  P.,  56,  223. 
detection    of,    by   means    of   blood 
(Franzen  and  v.  Mayer),    A., 
ii,  1029. 
detection  of,  in  tissues  after  death 
(de  Dominicis),  a.,  ii,  439. 
dioxide,  amount  of,  in  the  atmosphere 
at  Monte  Video  (Schroder),  A., 
ii,  1086. 
ultra-red    absorption    spectrum    of 

(Hertz),  A.,  ii,  830. 
apparatus    for    the    generation   of 
(Purrmann  and  Verbf.ek),  A., 
ii,  878. 
solubility  of,  in  beer  (Findlay  and 

Shen),  T.,  1313;  P.,  189. 
alkaline-earth  carbonates  and  water, 
equilibrium  between  (McCoy  and 
Smith),  A.,  ii,  380. 
equilibrium  of  condensation  of 
nitrobenzene  with  (Kohnstamm 
and  Reeders),  A.,  ii,  1077. 


Carbon  c^ioxide,   and  methyl   ether  or 

methyl  alcohol,  fusibility  curves 

of  mixtures  of  (Baume  and  Per- 

rot),  a.,  ii,  696. 
behaviour  of,  in  the  electric  flame 

(Muthmann  and  Schaidhauf), 

A.,  ii,  790. 
role    of,     in     bleaching    processes 

(HiGGiNs),  T.,  858  ;  P.,  67. 
action    of,    on     bleaching    powder 

(Taylor),  T.,  1906  ;  P.,  243. 
absorption  of,  by  caoutchouc  and  by 

blood   charcoal  (Reychler),  A., 

ii,  19. 
pyrogenic  reactions  of,  with  carbon 

disulphide  and  hydrogen  suli)hide 

(Meyer  and  Schuster),  A.,  ii, 

721. 
output  of,  during  decerebrate  rigid- 
ity (Roaf),  a.,  ii,  503. 
assimilation    of,    by    green    plants 

(Grafe),  a.,  ii,  521. 
estimation   of   expired    (Benedict 

and  HoMANs),  A.,   ii,  408. 
estimation   of,    in   expired   air,    in 

town    and    country    (Thomson), 

A.,  ii,   408. 
estimation  of,  in  water  (Tillmans 

and  Heublein),  A.,  ii,  70. 
Carbonic  acid,  aloin  salts  of  (Verein- 

iGTE   Chininfabriken  Zimmer 

&Co.),  A.,  i,  480. 
effect  of  heat  on   mixed  esters  of 

(Einhorn  and  Rothlauf),  A.,  i, 

703. 
alkyl  aryl  esters  of  (Einhorn  and 

Seuffert),  a.,  i,  54. 
2-6-rfibromo-4-nitro-wi-tolyl      ethyl 

ester  (Raiford),  A.,  i,  993. 
chlorotolyl  esters  of  (Raschig),  A., 

i,  636.  , 

^-nitrophenyl   ethyl  ester  (Daniel 

and  Nierenstein),  A.,  i,  371. 
Carbonic  acid,  dithio-,  dimethyl  ester, 

phosphorescence  of  (HernAndez 

and  Campo  y  Cerdan),  A. ,  i,  174. 
isomeric    hydrazones    of    aromatic 

esters  of  (BuscH  and  Krapf),  A., 

i,  811. 
trithio-,    phenyl   ester   (Casolari), 

A.,  i,  197. 
Carbonates,  alkalinity  of  aqueous  solu- 
tions of  (AuERBACH  and  Pick). 

A.,ii,  1078. 
fusion  of,  with  sodium  paratungstate 

(GoocH   and   Kuzirian),  A.,  ii, 

657. 
Carbon     c^isulphide,    action     of,     on 

amino-acids  (Siegfried  and  Wei- 

denhaupt),  A.,i,  116. 
nitrogen  and  sulphur  derivatives  of 

(Del^pine),  a.,  i,  23,  944. 
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•bon  rftsulphide,  pyrogenic   reactions 
of  carbon  dioxide  with,  and  hydrogen 
1     sulphide  (Meyer  and  Schuster), 
I    A.,  ii,  721. 
'telluride  (Stock  and  Blumenthal), 

A.,  ii,  722. 
)arbon,  apparatus  for  estimating,  in  iron 
(BuTZBACH  and   Fenner),    A.,    ii, 
937. 
estimation  of,  in  iron  alloys  (Stadel- 

er),  a.,  ii,  538. 
estimation  of,  in  iron  and  steel  (  Wenn- 
mann),  a.  ,  ii,   1026  ;  (Augustin), 
A.,  ii,  1029. 
estimation   of,  in  organic  compounds 

(Frankland),  p.,  309. 
estimation  of,  in  steel  (Mahler  and 

Goutal  :  DE  Nolly),  A.,  ii,  937. 
estimation  of,  in  organic  compounds 
(Frankland),  T.,  1783;  P.,  207; 
(Tangl  and  v.  Kereszty),  A.,  ii, 
538. 
Carbon  atom,  asymmetric  "  quaternary, " 
optical  properties  of  compounds  con- 
taining  an    (Inglis),    T.,    538 ;    P., 
46. 
Carbon-nitrogen    linking    (Emde    and 

RuNNE),  A.,  i,  714,  718. 
Carbonyl    group   in   the   nascent    state 
(Stewart),   A.,  i,  210  ;  (Petrenko- 
Kritschenko),  a.,  i,  725. 
Carbonyl  chloride,  action  of,  on  indoxyl 
(Gesellschaft  FiJR  Chemische 
Industrie    in    Basel),    A.,    i, 
675. 
action    of,    on    metallic    sulphides 
(Chauvenet),  a.,  ii,  602. 
Carbonyldi-as-dimethylcarbamide 

(]5ornwater),  a.,  i,  617. 
Carbonylferrocyanides  (Lecocq),  A.,  i, 

269. 
Carborundum       furnace,       temperature 
measurements  in  a  (Gillett),  A.,  ii, 
486. 
1-o-Carboxyanilinoanthraquinone,        4- 
chloro-  (Ullmann  and  Billxg),  A.,  i, 
491. 
Carbozybenzeneazoacetoacetic         acid, 
nitrO",     ethyl     ester    and    its    oxime 
(Bulow  and  Hecking),  A.,  i,  245. 
o-Carboxybenzeneazodimethyl-o-naph- 
tbylamine  and  its  sodium  salt  (How- 
ard and  Pope),  T.,  1335. 
o-Carboxybenzeneazodiphenylamine  and 
its  sodium  salt  (Howard  and  Pope), 
T.,  1334. 
4-o-Carboxybenzeneazo-5-hydroxy-3- 
methyh'sooxazole  (Bulow  and  Heck- 
ing), A.,  i,  245. 
4-o-Carboxybenzeneazo-5-hydroxy-3- 
methylpyrazolone  (BiJLOw  and  Keck- 
ing), A.,  i,  405. 


4-o-Carboxybenzeneazo-5-hydroxy-l- 

phenyl-3methylpyrazole, and  4-nitro- 

(BiJLOw  and  Hecking),  A.,  i,  405. 
o-Carboxybenzeneazo-a-naphthylamine 

and    its   sodium   salt   (Howard   and 

Pope),  T.,  1335. 
a-o-Carboxybenzeneazo-d-oximinoacetic 

acid,  ethyl  ester  (Bulow  and  Heck- 
ing), A.,  i,  245. 
0  Carboxybenzeneazophenyl-a-naphthyl- 

amine  and  its  sodium  salt  (Howard 

and  Pope),  T.,  1336. 
4-0-,    m-,    and  ^-Carboxybenzeneazo-3- 

phenylisooxazolone   (Meyer),   A.,    i, 

341. 
0-Carboxy-;85-c?zcyano-o-hydroxy-Aa- 

pentenoic  acid,  anil  of  (Dieckmann), 

A.,  i,  457. 
0-Carboxy-;8-cyano-o-hydroxy-;3-phenyl- 

propenoic  acid,  anil  of  (Dieckmann), 

A.,  i,  456. 
2'-Carboxy-2:5-dimethoxydiphenyI 

sulphide  (Clarke  and  Smiles),  T., 

1537. 
2'-Carboxydiphenyl  sulphide, 2:5-rfihydr- 

oxy-  (Clarke  and  Smiles),  T.,  1537  ; 

P.,  212. 
3'-  and  4'-Carboxydiphenyl  ether,  2:4- 

dia.mmo-  (Farbenfabriken  vorm.  F. 

Bayer  &  Co.),  A.,  i,  456. 
2-Carboxy-4-ethoxypbenyltliiolacetic 

acid  (Lesser),  A.,  i,  456. 
2-Carboxy  5-ethylthiolphenylthioI- 

acetic  acid  (Lesser),  A.,  i,  456. 
j8-Carboxyglutaconic      acid,     a-amino-, 

ethyl  ester  (Wislicenus  and  Wald- 

muller),  a.,  i,  603. 
2-Carboxyindole-3-acetic     acid,     ethyl 

ester  (Wislicenus  and  Waldmuller) 

A.,  i,  604. 
Carboxylase  (Neuberg  and  Karczao) 

A.,  ii,  1020. 
2-Carbox7-5-methoxypbenylthiolacetic 

acid  (Lesser),  A.,  i,  456. 
Carboxymethylaminolanronic  acid 

(Weir),  T.,  1273  ;  P.,  154. 
2-Carboxymethylthiol-4-  and  -5-acetyl- 

aminobenzoic  acid  (Kalle &  Co.),  A., 

i,  667. 
2-Carboxymetliylthiol-4-ethylthiolbenz- 

oic  acid  (Kalle  &  Co.),  A.,  i,  667. 
2-Carboxymethylthiol-4-,    and    5-ethyl- 

xanthatobenzoic  acid  (Kalle  &  Co.), 

A.,  i,  667. 
2-Carboxymethylthiol-5-methoxybenz- 

oic  acid  (Kalle  &  Co.),  A.,  i,  666. 
2-CarboxymethyltMol-5-methyltbiol- 

benzoic  acid  ( Kalle  &  Co.  ),  A. ,  i,  667. 
3-Carboxy-l-phenyl-5-acetoxypyrazole- 

4-acetic   acid,    anhydride    and  ethyl 

ester    of   (Wislicenus    and    Wald 

muller),  A.,  i,  603. 
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Carboxyphenylammoacetic  acid,  dithio-, 
benzyl  hydrogen  ester  and  its  barium 
salt  (Siegfried  and  Weidenhaupt), 
A.,  i,  117. 
m-Carboxyphenylcamphoformeneamine 

(Tingle  and  Bates),  A.,  i,  55. 
m-Carboxyphenylcamphoformeneamine- 
carboxylic  acid  (Tingle  and  Bates), 
A.,  i,  55. 
^-Carboxy-jo-phenylglycinamide      (Ein- 

HORN  and  Seuffert),  A.,  i,  46. 
^-Carboxyphenylglycinedietbylamino- 
methylamide,    ethyl  ester   (Einhorn 
and  Seuffert),  A.,  i,  45. 
^-Carboxyphenylglycinepiperidino- 
methyl  amide,   ethyl   ester,    and    its 
salts  (Einhorn  and  Seuffert),  A.,  i, 
45. 
o-CarboxyphenylglycoUic     acid,     ethyl 
ester  and  amides  of  (Merriman),  T., 
912;  P.,  102. 
2-Carboxyphenylthiolacetie  acid,  4-  and 
5-amiuo-,  acetyl  derivatives  (Kalle 
&Co.),  A.,  i,  1010. 
5-amino-,    acetyl   derivative,    and    5- 

chloro-  (Lfjsser),  A.,  i,  456. 
dichloTo-  (Kalle  &  Co.),  A.,  i,  871. 
2-Carboxyphenylxaiitliic  acid,  5-chloro-, 

ethyl  ester  (Lesser),  A.,  i,  456. 
/3-Carboxypropionylacetoacetic        acid, 
ethyl       ester,      bispheuylhydrazone, 
pheuylhydrazine    salt    of    (ScHElBER 
and  LuNGWiTz),  A.,  i,  836. 
Carbylamines,    action    of   azoimide    on 
(Oliveri-Mandala    and    Alagna), 
A.,  i,  243. 
Carnaubic  acid,  methyl  ester  and  lead 
saltof( Meyer  and  Eckert),  A.,  i,106. 
Carnosine,    constitution    of   (v.   Gule- 

witsch),  a.,  i,  815. 
Carvacrolphthalein    (Ehrlich),   A.,    i, 

130. 
Carvone,  hydrogenation  of  (Vavon),  A., 
i,  730. 
action  of  magnesium  ethyl,  iodide  on 

(Vanin),  a.,  i,  474. 
hydrosulphide,    action    of    hydrogen 
cyanide  on  (Steele),  P.,  240. 
Caryophyllene,  regeneration  of  (Semmler 

and  Mayer),  A.,  i,  73. 
Casein,  refractive  index  of  (Robertson), 
A.,  i,  341. 
measurement  of  the  osmotic  pressure 
of,   in  alkaline    solution  (Moore, 
RoAF,     and     Webster),     A.,    ii, 
1072. 
combination  of  lactic  acid  and  (van 

Dam),  a.,  i,  91,  407. 
digestion     of    (Gaucher),     A.,     ii, 

1109. 
tryptic  digestion  of  (Siegfried),  A., 
ii,  126. 


Casein,    hydrolysis    of    (Osborne  and 
Guest),  A.,  i,  589. 
action  of  pepsin   on  the  products  of 
hydrolysis     of     (Robertson    and 
Biddle),  a.,  i,  589. 
action    of    intestinal    juice    on    the 
products  of  digestion  of  (London), 
A.,  ii,  1000. 
Casein,  iodo-,  preparation  of  3:5-di-iodo- 

tyrosine  from  (Oswald),  A.,  i,  1050. 
Caseinogen,    electrochemical   equivalent 

of  (Robertson),  A.,  i,  407. 
Caseinogenates    of    potassium    and    of 
the    alkaline    earths,  conductivity   of 
(Robertson),  A.,  ii,  460. 
Casimiroa  edulis,   constituents    of    the 
seeds  of  (Power  and  Callan),   T., 
1993;   P.,  257. 
Casimiroedine     and     its      aurichloride 
(Power  and  Callan),  T.,  1999  ;  P., 
258. 
Casimiroic    acid    and    its    derivatives 
(Power  and  Callan),  T.,  2004  ;   P., 
258. 
Casimiroine  and  its  derivatives  (Poaver 

and  Callan),  T.,  1996  ;  P.,  258. 
Casimiroitine  (Power  and  Callan),  T., 

1997  ;  P.,  258. 
Casimirolid  (Power  and  Callan),  T., 

2004;   P.,  258. 
Cassia  fistula,  constituents  of  the  pulp 

of  (Griebel),  a.,  ii,  425. 
Cassiterite,     structure      and     electrical 
properties  of  (Liebisch),  A.,  ii,  498. 
Castor  oil    seeds,   enzymatic  action   of 

(Krausz),  a.,  ii,  526. 
Catalase,   preparation    of,    from    blood 
(Wolff  and  de  Stcecklin),  A.,  i, 
412. 
inhibitory  action  of  inorganic  salts  on 

(Favre),  a.,  i,  592. 
of  milk  (Spindler),  A.,  ii,  133. 
of  plants,  function  of  (Zaleski  and 

Rosenberg),  A.,  ii,  643. 
of  sea-urchin's  eggs  before  and  after 
fertilisation  (Amberg  and  Winter- 
nitz),  a.,  ii,  1110. 
detection  of  (Loew),  A.,  i,  828. 
estimation  of  (Laxa),  A.,  ii,  675. 
Catalysis.    See  under  Affinity,  chemical. 
Catalysts,    specific    stereochemical    be- 
haviour of  (Rosenthaler),  a.,  ii, 
384. 
influence  of  foreign  substances  on  the 
activity  of  (Ipatieff),  A.,   i,   31  ; 
(Paal  and  Karl),  A.,  ii,  479. 
relation  of  inorganic,  to  haemoglobin 
derivatives  (Madelung),  A.,  i,  411. 
influence  of,  in  vapour  density  deter- 
minations (Kling),  a.,  ii,  371. 
Catechol,  presence  of,  in  plant  extracts 
(Wheldale),_A.,  ii,  818. 
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,techol,  compound  of,  with  phenazine 

(Zerewitinoff  and  v.  Ostbomiss- 

lensky),  a.,  i,  849. 
and   jo-chloro-,  and  i:5-dich.loTO-, 

saltsof(WiLLSTATTERandMaLLER), 

A.,  i,  729. 
,thode  rays.  See  under  Photochemistry. 
ulerpa     proli/era,     proliferation     of 
(MiCHEELs),  A.,  ii,  526. 
nlophyllin  (Gilbard),  A.,ii,  670. 
ill    division,   physiology  of  (Lillie), 

A.,  ii,  128. 
galvanic.  See  under  Electrochemistry, 
living,  formation  of  nitrous  acid  in  the 

(Maz6),  a.,  ii,  643,  918. 
Cells,  chemical  conditions  necessary  for 

the    maintenance     of    the    normal 

structure  of  (Widmark),  A.,  ii,  56. 
turbid  swelling  of  (Fischer),  A.,  ii, 

309. 
animal  germ,  action  of  mesothorium  on 

(Hertwig),  A.,  ii,  1118. 
concentration.       See    under  Electro- 
chemistry, 
vegetable,     selective     power    of,    for 

dextrose   and    laevulose     (Lindet), 

A.,  ii,  422. 
Cellase,  influence  of  temperature  on  the 

activity  of  (Bertrand  and  Comp- 

ton),  a.,  i,  99. 
influence  of  the  medium  on  the  activity 

of  (Bertrand  andCoMPXON),  A.,  i, 

825. 
Cellobiose       and      its      phenylosazone 

(Schliemann),  a.,  i,  180. 
Oellonic  acid  nitrate  and  its  derivatives 

(Bkrl  and  Fodor),  A.,  i,  265. 
Cellulose,  preparation  of,  by  the  sulphate 

method  (Klason  and  Segerfelt), 

A.,  i,  264. 
new  solvents  for  (Deming),  A.,  i,  771. 
viscosity  of  solutions  of  (Ost),   A.,  i, 

838. 
acetolysis   of    (Schliemann),   A.,   i, 

179  ;  (SoHVi^ALBE),  A.,  i,  712. 
conversion  of,  to  hydrocellulose  (Jent- 

gen),  a.,  i,  115,  355  ;  (Schwalbe), 

A.,  i,  115,  712. 
electrolytic  decomposition  of  (Oertel), 

A.,  i,  607. 
interaction  of,  and  formic  acid  (Cross 

and  Bevan),  T.,  1450  ;  P.,  149. 
action  of  water  and  alkali  on  impure 

(Schwalbe  and  Robinoff),  A.,  i, 

180. 
production  of  dextrose  from  the  diges- 
tion of  (Lusk),  a.,  ii,  311. 
preparation    of    viscose     from    (OsT, 

Westhoff,   and  Gessner),  A.,   i, 

710. 
demonstration    of  the  reducing  pro- 
perties of  (Soholl),  a.,  i,  525. 


Cellulose,  tunicate,  partial  hydrolysis  of 
(Abderhalden  and  Zempl^n),  A., 
i,  525. 
reaction     of,     with     dimethylaniline 

(Walter),  A.,  i,  124. 
mercerisation  of  (Miller),  A.,  i,  17, 
355  ;    (Cross:  Schwalbe),   A.,  i, 
114. 
acetate  (Ost  :   Eichengrun),   A.,    i, 
712. 
Cellulose  nitrates  and  acetates,  absorp- 
tion spectra  of  (de    Mosenthal), 
A.,  i,  711. 
nitrate,     viscosity     of    solutions     of 
(Piest),  a.,  ii,  586. 
products  of  the  alkaline  solutions  of 
(Berl  and    Fodor),  A.,  i,  264, 
265. 
nitrous  ester.'i  of  (Marqueyrol  and 
Florentin),  a.,  i,  355. 
Celtium,  new  element  from  the  gadolin- 

ite  earths  (Urbain),  A.,  ii,  115. 
Cement,  specific  gravity  of  (Borch),  A., 
ii,  539. 
hydration    and    hardening   of  (RoH- 

land),  a.,  ii,  881. 
variation  in  the  velocity  of  hydration 

of  (Rohland),  a.,  ii,  605. 
calcium  silicates  in  (Szathmary),  A., 

ii,  40. 
Portland,  constitution  of  (Shepherd, 
Rankin,  and  "Wright),   A.,  ii, 
725. 
chemical    action    of    sea-water    on 
(Poirson),  a.,  ii,  204. 
rapid    estimation    of  ferric   oxide   in 
(Golubinzeff),  a.,  ii,  938. 
Cephalopods,   occurrence  of   betaine  in 

the  muscle  of  (Henze),  A.,  ii,  216. 
Cereals,   estimation    of   pentosans  and 
metbylpentosans     in     (IsHiDA      and 
Tollens),  a.,  ii,  645. 
Cerebrin  and  its  derivatives  (Babbieri), 

A.,ii,  413. 
Cerebroin  (Barbieri),  A.,  ii,  413. 
Cerebrosides,  isolation    of,    from  brain 
(Smith  and  Mair),  A.,  i,  44. 
efi'ect  of  glycerol  on  the  clearing  point 

of  (Smith  and  Mair),  A.,  i,  44. 
of  the   brain  (Loening  and  Thier- 
felder),  a.,  i,  898. 
Cerebro-spinal  fluid,  chemical  composi- 
tion of  (Mestrezat),  a.,  ii,  811. 
trimethylamine      in      (DoRi^E       and 
GoLLA),  A.,  ii,  212. 
Cerium  alloys  with  tin  (Vogel),  A.,  ii, 
1090. 
Cerous  thallous  nitrate  (Jantsch  and 
WiGDOROw),  A.,  ii,  115. 
Cerian;^  sulphate,  crystallography  of  the 
tetrahydrate     of    (RosATi),    A.,     ii, 
984. 
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Cerinm  alkali  sulphates  (Bakre),  A.,  ii, 
42. 
decomposition     of    (Browning    and 
Blumenthal),  a.,  ii,  890. 
Cerium,  separation  of  (Roberts),  A.,  ii, 
541  ;  (James  and  Pratt),  A.,  ii,  935. 
Cerotone    and  its  oxime   (Easterfield 

and  Taylor),  T.,  2302  ;  P.,  279. 
Cetyl  cyanide.     See  Heptadeconitrile. 
iS-Cetyl-flf-glucoside  and  its  tetra-acetyl 
derivative  (Fischer  and  Helferich), 
A.,  i,  802. 
Chabazite  (Smith),  A.,  ii,  501. 
Chalcedony,  specific  heat  of  (Laschtsch- 

ENKO),  A.,  ii,  253. 
Chalk  waters.     See  under  Water. 
Champaca  oil,  constituents  of  (Brooks), 

A.,  i,  1000. 
Charcoal,  absorption  of  iodine  by  (CoR- 
ridi),  a.,  ii,  1083. 
absorption  of  substances  by  (Freund- 

lich  and  Masius),  A.,  ii,  374. 
blood,  absorption  of  gases  by  (Reych- 

ler),  a.,  ii,  19. 
adsorption     of     methylene-blue    and 
crystal-ponceau  by  (Pelet-Jolivet 
and  Siegrist),  A.,  ii,  374. 
decolorising  action  of  (Knecht),  A., 
ii,  471. 
Cheese,  transformation  of  proteins  into 
fats  during  the  ripening  of  (Nieren- 
stein),  a.,  ii,  326. 
tyrosine  crystals  in  (Dox),  A,,  ii.  429. 
Cheiranthus  Cheiri  (wallflower),  oil  from 

(KuMMERT),  A.,  i,  658. 
Chelone   imhricata,    constituents  of  the 

shield  of  (Buchtala),  A.,  ii,  1009. 
Chemical  action.      See  under  Affinity, 
chemical, 
compounds,  spectroscopic  evidence  for 
the  formation  of  (Ruff),  A.,  ii, 
237. 
projierties   of   (Ktjriloff),    A.,  ii, 

873. 
relation  between  the  physical  pro- 
perties of,  and  the  chemical  attrac- 
tion in  their  molecules  (Martin), 
A.,  ii,  793. 
relation  between  the  physical  pro- 
perties of,  with  special  reference 
to  their    densities    (Ter-Gazar- 
ian),  a.,  ii,  1066. 
reactions     between,      and      living 
muscle-proteins  (Veley),  T.,  180  ; 
P.,  3. 
constitution,  use  of  the  magnetic  field 
in  detei-mining  (Pascal),  A.,  ii, 
91,     183,    251,    252,     464,    850, 
1058. 
determination  of  by  optical  njethods 
(Auw^ERS  and  Eisenlohr),  A. ,  ii, 
781,  782. 


Chemical    constitution    and    absorption 

spectra,  relation  between  (Crym- 

BLE,     Stewart,    Wright,     and 

Glendinning),  T.,  451  ;  P.,  46. 

and    colour   (Pawlewski),    A.,    i, 

480. 
and  hypnotic  action  (Remfry),  T.  , 

610;  P.,  72. 
and  optical   activity   (Inglis),    T., 

538  ;  P.,  46. 
and  physiological  activity,  relation 
between    (Emde),    A.,    ii,     313; 
(Heubner),  a.,  ii,  515. 
relation  between,  and  reactivity  of 
nitrogen    compounds    (Clarke), 
T.,  1927;  P.,  243. 
and  rotatory  power   (Pickard  and 
Kenyon),  T.,  45  ;  p.,  324  ;  (HiL- 
ditch),  T.,  218,  224  ;  P.,  6. 
and    specific    gravity    (Earl),   A., 

ii,  17. 
relation  of  the  velocity  of  chlorina- 
tion   of   aromatic   compounds  to 
(Orton    and    Kino),    T.,    1369, 
1377;  P.,  196. 
reactions,      electrical      induction     in 
(Winston),  A.,  ii,  692. 
production  of  ions  during  (Reboul), 
A.,  ii,  692. 
Chemistry,  forensic,  recent  advances  in 
(Dennstedt),  a.,  ii,  224. 
theoretical,    arbitrary   distinctions   in 
(Malfitano),  a.,  ii,  377. 
CJienopodium,  constituents  of  the  oil  of 

(Nelson),  A.,  i,  797. 
Cherry-laurel    water,     composition     of 
(Wirth),  a.,  i,  875. 
loss  of  hydrocyanic  acid  from  (Astruc), 
A.,  ii,  921. 
Chestnut  flour,  constituents  of  (Leon- 

ciNi),  A.,  ii,  1023. 
Chicory.     See  Cichorium  iitiyhiis. 
Children,   sleeping,    energy  changes  in 

(Howland),  a.,  ii,  1005. 
Chitin,  formation  of   laevulic  acid  from 

(Hamburger),  A.,  i,  834. 
Chitose,  formation  of  laevulic  acid  from 

(Hamburger),  A.,  i,  834. 
Chloral,    compounds    of,    with     amides 
(Chemische  Fabrik  Gedeon  Rich- 
ter),  a.,  i,  836. 
chloroacetate  (Gabutti),  A.,  i,  261. 
assay  of  (Bourdet),  A.,  ii,  943. 
Chloralhydrazide  (Knopfer),  A.,  i,  1034. 
Chloralose,    dichloro-   and  other  deriv- 
atives of  (Haneiot  and  Kling),  A., 
i,  524. 
Chloraloses,  action  of  alkalis  on  (Han- 
riot  and  Kling),  A.,  i,  524,  525. 
Chloralozime,    decomposition    of    with 
alkali  hydroxide  (Palazzo  and  Fazio), 
A.,  i,  421. 
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Chloralurethane     and     its     derivatives 

(DiKLS  and  Gukassxanz),  A.,  i,  24. 
Chlorapatite      (Cameron      and      Mc- 

Oaughey),  a.,  ii,  734. 
Chlorates.     See  under  Chlorine. 
.Chlorides.     See  under  Chlorine. 
hlorination,   new  method  of   (Orton 

and  King),  T.,  1185;  P.,  139. 
of  aromatic  compounds,  relation  of  the 
velocity  of,  to  constitution  (Orton 
and  Kino),   T.,    1369,    1377;    P., 
196. 
Chlorine,  amount  of,  in  the  animal  body 
and   in    the   human   foetus    (Rose- 
mann),  a.,  ii,  1110. 
atomic    weight    of,    determined     by 
electrolytic    methods    ^Goldbaum), 
A.,  ii,  271. 
action  of  light  on  (Kummell),  A.,  ii, 

796. 
magneto-optical     effects     of      (Heu- 

rung),  a.,  ii,  963. 
electrode  potentials  in  the  manufacture 

of  (Sacerdoti),  a.,  ii,  789. 
flame,  electrical  and  optical  behaviour 
of  the  (Franck  and  Pringsheim), 
A.,  ii,  574. 
equilibrium  of,  with  ether  (McIntosh), 

A.,  i,  256. 
calorimetric  experiments  with  (Estrei- 

CHER  and  Staniewski),  A.,  ii,  16. 
electrode.    See  Electrode  under  Electro- 
chemistry, 
photochemical  and   thermal    reaction 
of,  with  carbon  monoxide  (Chapman 
and  Gee),  T.,  1726  ;  P.,  53,  223. 
action   of,    on  alkalis   (Taylor),   T., 

1906  ;  P. ,  243. 
action     of,      on     phenols     (Zincke, 
Frohneberg,  and  Kempf),   A.,  i, 
439. 
Hydrochloric  acid,    conductivity  of, 
and  of  its  mixtures  with  sodium 
chloride  (Bray  and  Hunt),  A.,  ii, 
688. 
temperature-coefficient  of  the  electri- 
cal conductivity  of,  in  alcoholic 
solution  (Partington),  T.,  1937  ; 
P.,  247. 
equilibrium  of,  with  methyl  alcohol 
(Baume    and    Pamfil),     A.,    i, 
414. 
equilibrium   of  the   reaction   of   p- 
benzoquinone  with  (Schmidlin), 
A.,i,727. 
Chlorides,   anhydrous,   preparation  of 
(Chadvenet),  a.,  ii,  109. 
precipitation    of,    by    hydrochloric 
acid  (Gibson  and  Denison),  A., 
ii,  203. 
estimation   of,  in  blood   (Oppler), 
A.,  ii,  150. 


Chlorine  : — 

Chlorides,     estimation    of,     in    com- 
mercial   bromides     (Rabe),    A., 
ii,  765. 
estimation   of,  in  presence  of  brom- 
ides (Herting),  a.,  ii,  435. 
estimation  of,  in  presence  of  chlor- 
ates and  perchlorates  (Marquey- 
rol),  a.,  ii,  652. 
Chlorates,  theory  of  the  formation  of 
(MtJLLERand  Koppe),  A.,  ii,  797. 
estimation  of,  in  presence  of  chlorides 
and  perchlorates  (Marqueyrol), 
A.,  ii,  652. 
Perchlorates,  estimation  of,    in  pres- 
ence    of    chlorides    and    chlorates 
(Marqueyrol),  A.,  ii,  652. 
Hypoohlorous  acid,  action  of,  on  ethylene 
hydrocarbons  (Umnova),  A.,  i,  249. 
Chlorine,    estimation  of,   in  presence  of 
hydrochloric     acid     (Bolser     and 
Glattfeld),  a.,  ii,  435. 
estimation      of,    in      potable     water 

(Stuart),  A.,  ii,  926. 
estimation  of,  in  serum  (Rona),  A.,  ii, 

126. 
estimation  of,  in  rain  water  (Wituynj), 
A.,  ii,  432. 
Chlorocarbonic  acid,  ethyl  ester,  action 
of  magnesium  and  aliphatic  halo- 
gen derivatives  on  (Matschure- 
vitsch),  a.,  i,  257. 
action  of,  on  sodium  derivatives  of 
ketones    (Haller    and  Bauer), 
A.,  i,  299. 
Chlorocodon,   occurrence   of  ^-methoiy- 
salicylaldehyde  in  a  species  of  (Gould- 
ING  and  Pelly),  P.,  235. 
Chloro-ethers  (Oddo  and  Cusmano),  A., 

i,  942,  943. 
Chloroform,  action  of,  on   blood-vessels 
(Campbell),  A.,  ii,  738. 
influence  of,  on  phagocytosis  (Ham- 
burger, DE  Haan,  and  Bubanovic), 
A.,  ii,  504. 
effect  of,  on  protein  metabolism  of  the 

dog  (Lindsay),  A.,  ii,  303. 
reflex  action  under  (Sherrington  and 
Sowton),  a.,  ii,  753. 
Chloroimino  -ketones,  stereoisomeric 

(Peterson),  A.,  i,  879. 
Chloromorphides,  physiological  action  of 
(Haknack  and  Hildebranut),  A.,  ii, 
516. 
Chlorophyll  (Willstatter  and  Opp6), 
A.,     i,     140  ;     ("Willstatter     and 
Stoll),    a.,    i,    141,    391  ;    (Will- 
statter, Mayer,   and  HiJNi),  A.,  i, 
.  144  ;  (Willstatter  and  Isler),  A., 
i,  392;    (Willstatter    and    Hug), 
A.,     i,     393 ;     (Willstatter     and 
Utzinqee),  a.,  i,  659. 
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Chlorophyll,    formation    of,    in    plants 

(MONTEVERDE      and      LUBXMENKO), 

A.,  ii,  424, 
action  of  light  on  (Dangeaed),  A.,  ii, 

86. 
action  of  ultra-violet  light  on  solutions 

of    (BiERRY    and    Larguiee    des 

Bancels),  a.,  i,  735. 
crystalline  (Tsvett),  A.,  i,  74. 
aWoChlorophyll,      chemical     nature    of 
(Marchlewski  and  Marszalek),  A., 
i,  735. 
Chlorophyll  group  (Marchlewski  and 
Robel),    a.,   i,    552,    735  ;    (March- 
lewski, Marszalek,  and  Leyko),  A., 
i,  898. 
Chlorophyllan  (Tsvett),  A.,  i,  395. 
Chlorophyllans  (Marchlewski),  A.,  i, 

553. 
Chlorophyllase       (Willstatter      and 

Stoll),  a.,  i,  142. 
Chlorophyllide       (Willstatter       and 

Stoll),  A.,  i,  143. 
MoChlorophyllin     (Willstatter      and 

Utzinger),  a.,  i,  661. 
Chlorophyllins,  solubility  and  isolation 

of  (Tsvett),  A.,  i,  553. 
Chlorspodiosite     (Cameron     and   Mc- 

Caughey),  a.,  ii,  734. 
Cholagogaes,    aromatic    compounds    as 

(Petrowa),  a.,  ii,  1010. 
Cholesterol,  from  the  skull  of  an  Egyp- 
tian mummy  (Abderhalden),  A., 

ii,  1006. 
in  petroleum  (Koss),  A.,  i,  761. 
isolation  of,  from  brain  (Smith  and 

Maie),  a.,  i,  44. 
and  its  esters,  resorption  of  (Klein 

and  Magnus-Levy),  A.,  ii,  57. 
compound  of,    with  dioscine '  (Yagi), 

A.,  i,  140. 
compounds  of,  with  fatty  acids  (Par- 
tington), T.,  313;  P.,  14. 
antagonism  of,  to  the  glucosidic  heart 

poisons  (Karaulow),  A.,  ii,  517. 
effect  of  glycerol  on  the  clearing  point 

of  (Smith  and  Mair),  A.,  i,  44. 
inhibition  of  the  irritating  action  of 

oleic  acid  by  (Lamb),  A.,  ii,  52. 
relations    of,    and    the    phytosterols 

(Salkowski),  a.,  i,  45. 
production  of  uric  acid  from,  in  the 

liver  (Traetta-Mosca  and   Apol- 

LONi :  Traetta-Mosca  and  Mizzen- 

machee),  a.,  ii,  52. 
fate    of,    in     the     animal     organism 

(Browinski),  a.,  ii,  305. 
pharmacology  of   acids  produced   by 

oxidation  of  (Flury),  A.,  ii,  1119. 
and  its  derivatives,  action  of,  in  the 

syphilis   reaction  (Browning    and 

CauiCKSHANK),  A.,  ii,  1014,  1118. 


Cholesterol,  iodo-fat  derivatives  of,  be- 
haviour of,   in  the  body   (Abder- 
halden and  Gkessel),  A.,  ii,  1015. 
estimation  of,  in  tissues  (Lapworth), 
A.,  ii,  305. 
Cholesterol,  o-,  and  j8-iodo-,   propionyl 
derivatives,  and  di-iodo-,  elaidyl  deri- 
vative (Abderhalden  and  Geessel), 
A.,  ii,  1015. 
Cholesterols  in    soils  (Scheeinee  and 

Shorey),  a.,  ii,  327. 
Cholesteryl  ethers,  preparation  of  (Diels 
and     Blumberg  ;     Steinkopf     and 
Blummer),  a.,  i,  971. 
Cholesterylamine  and  its  salts  and  deri- 
vatives (WiNDAUs  and  Adamla),  A., 
1,  961. 
Cholesterylurethane     (Windatjs      and 

Adamla),  A.,  i,  961. 
Cholio  acid  (Schenck),  A.,  i,  10. 

cotarnine  salt  of  (Freund),  A.,  i,  561. 

Choline  in  ox-brain  (Kauffmann),  A., 

ii,  1005. 

action  of,  on  blood-pressure  (Abdee- 

HALDEN  and  Muller),  a.  ,  ii,  994. 

Chondrodine  and  its  salts  and  derivatives 

(Scholtz),  a.,  i,  913. 
Chorda  tympani,  effect  of  drugs  on  the 
action  of  the  (Dale  and   Laidlaw), 
A.,  ii,  997. 
Choroid     glands,      function      of     the 

(Kramer),  A.,  ii,  1006. 
Chrome  iron  ore,  estimation  of  chromium 

in  (Nydegger),  A.,  ii,  773. 
Chromic  acid.     See  under  Chromium. 
Chromite,  from  the  Marjalahti  meteorite 

(Borgstrom),  a.,  ii,  120. 
Chromium,  refraction  and  absorption  of 
(Frj^edericksz),  a.,  ii,  349. 
complex    salts    of,    with   amino-acids 
(Tschugaeff  and  Serbin),  A.,   i, 
115. 
basic  acetate  of  (Gussmann),  A.,  i, 
103. 
Chromium  alloys  with  iron,  resistance  of, 
to  acids  (Monnartz)  A.,  ii,  610. 
with  iron  and  carbon  (Arnold  and 
Read),  A.,  ii,  1092. 
Chromium  compounds,  effect  of,  on  plants 

(Koenig),  a.,  ii,  524. 
Chromium  salts  as  disinfectants  in  plague 

(Koenig),  A.,  ii,  311. 
Chromium    trioxide,    solubility    of,    in 
water     (Kiiemann,     Daimer,    and 
Bennesch),  A.,  ii,  898. 
Chromic  acid,  salts  of,  with  propionic 
acid  (Weinland  and  Hoehn),  A., 
i,  104. 
Chromous  chlorides,  isomeric   (Knight 
and  Rich),  T.,  87. 
Chromyl  acetate,  bromide  and  chloride, 
preparation  of  (Fry),  A.,  ii,  610. 
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(Jhromous  chlorides : — 

Chromyl  chloride,  action  of,  on  india- 
rubber  (Spence  and  Galletly), 
A.,  i,  314. 
action  of  carbon  on  (Rodriguez 
MouRELO  and  GarciA.  Banu.s), 
A.,  ii,  731. 
compound  of,  with  bornylene  (Hen- 
derson and  Heilbron),  T.,  1891 ; 
P.,  248. 
Chromic  sulphates,  ionisation   of  (Col- 
son),  A.,  ii,  1096. 
Chromium,  detection  of  (Koenig),  A.,  ii, 
337. 
detection  of,  in  steel  (Stanek),  A.,  ii, 

443. 
estimation    of,    in    chrome    iron    ore 

(Nydegger),  a.,  ii,  773. 
estimation  of,  in   steel   (Hinrighsen 
and    Dieckmann),    A.,     ii,     156; 
(Wdowiszewski  and  Bogoluboff), 
A.,  ii,  157. 
separation    of  iron,    and  aluminium 
(Tcharviani  and  Wunder),  A.,ii, 
156  ;  (Schirm),  A.,  ii,  936. 
Chromium  ammine  salts  (Werner),  A., 

i,  951. 
Chromium  steel  (Portevin),  A.,  ii,  805. 
cementation  of  (GiOLiiTi  and  Carne- 
vali),  a.,  ii,  728. 
Chromotelluric  acid,  salts    of    (Berg), 

A.,  ii,  611. 
Chromyl  salts.     See  under  Chromium. 
Chrysazine    dimethyl    ether    (Farben- 
fabriken  vorm.  F.  Bayer  &  Co.), 
A.,  i,  469. 
Chrysene,      synthesis      of     (Beschke, 
Winograd-Finkel  and  Kohres),  A., 
i,  873. 
Chrysene,  2:8-dihydioxy-,  and  its  deriva- 
tives (Beschke,  Winograd-Finkel, 
and  Kohres),  A. ,  i,  874. 
l:2:8-Mhydroxy-       (Beschke       and 
Dikhm),  a.,  i,  890. 
Chrysenecarbozylic  acid  and  its  sodium 
salt  (Liebermann  and  Zsuffa),  A., 
i,  202. 
ChrysocoUa  from  Chili  (Keller),  A.,  ii, 

1104. 
isoChrysoflaorene,     identity    of,      with 
dihydrobenzanthrene     (ScHOLL     and 
Seer),  A.,  i,  626. 
Chrysophanic    acid    (Fischer,    Falco, 
and  Gross),  A.,  i,  309. 
preparation    of,    and    its    derivatives 

(Fischer  and  Gross),  A.,  i,  886. 
rhein,   and   aloeemodin,    relation    be- 
tween (Oesterle),  a.,  i,  887. 
and  its   dibeuzoyl   derivative  (Tutin 

and  Clewer),  T.,  955  ;  P.,  89. 
dimethyl    ether,    salts    of  (Fischer, 
Gross,  and  Neber),  A.,  i,  887. 


l:2-Chrysophenazine,  8-hydroxy-,  and  its 
derivatives  (Beschke  and  Diehm),  A., 
i,  890. 
l:2-Chrysoquinone,  8-hydroxy-,  and  its 
derivatives    (Beschke    and   Diehm), 
A.,  i,  889. 
2:8-   or   am^Ai-Chrysoquinone    and    its 
bisulphite  compound   (Beschke  and 
Diehm),  A.,  i,  889. 
l:2-Chrysoquinone-l-anil,     8-hydroxy-, 
and    its    derivatives    (Beschke    and 
Diehm),  A.,  i,  889. 
Chymosin.     See  Rennin. 
Cichorium  intyhus,    colour  changes    in 
the    blue    flowers    of    (Kastle    and 
Haden),  a.,  ii,  1023. 
Ciders,  the  greasiness  of  (Kayser),  A., 

ii,  648,  759. 
Cincholeupone  derivatives,  synthesis  of 

(Wohl  and  Maag),  A.,  i,  24. 
Cinchomeronic  acid,  betaineof  (Kirpal), 

A.,  i,  157. 
Cinchona   alkaloids    (Rabe    and  Mab- 
SCHALL :  Rabe  and  Milarch),  A., 
i,  741  ;  (Rabe),  A.,  i,  742. 
action    of   magnesium    organic    com- 
pounds on  (Oddo),  a.,  i,  433. 
Cinchona  bark,  estimation  of  quinine  and 

alkaloids  in  (Vigneron),  A.,  ii,  234. 
Cinchonamine   hydrochloride,   action  of 
on  frog's  nerves  (Ellison),  A.,  ii,  905. 
Cinchonic  acid,  synthesis  of  (Kaufmann, 
WiDMER,  and  Albertini),  A.,  i,  749. 
Cinchonidine,      acetyl,      benzoyl     and 
beiizenesulphonyl      derivatives     of 
(HiLDiTCH),  T.,  238. 
hydrochloride,    double   salt   of,    with 
antimony  pentachloride  (Thomsen), 
A.,  i,  484. 
i«oCinchonidine  and  its  salts  (Paneth), 

A  ,  i,  561. 
Ciuchonine,  partial  synthesis  of  (Rabe), 
A.,  i,  742. 
and  its  isomerides.  absorption  spectra 
of  (Dobbie  and  Lauder),  T.,  1264  ; 
P.,  148. 
action  of  sulphuric  acid  on  (Paneth), 

A.,  i,  560. 
acetyl,  benzoyl  and  benzenesulphonyl 
derivatives  of  (Hilditch),  T.,  238. 
hydrochloride,    double  salt    of,    with 
antimony  pentacliloride  (Thomsen), 
A.,  i,  484. 
benzaldehyde  sulphite  (Mayer),  A.,  i, 
224. 
Cinchotoxine,  iV-bromo-  (Rabe),  A.,  i, 

742. 
Cineole,      fate     of,    in     the     organism 

(Hamalainen),  a.,  ii,  137. 
Cinnamaldehyde-^-methoxyphenylhydr- 
azoue  (Padoa    and    Santi),    A.,    i, 
1029. 
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Cinnamic    acid,   optically  active,    from 
storax-ciunamic  acid  (Erlenmeyer 
and  Hilgendobff),  A.,  i,  781,  782, 
783  ;  (Erlenmeyer),  A.,  i,  782. 
isomerides  of  (Erlenmeyer),  A., 1,721. 
and  its  esters,  complex  compounds  of 
mercury  with  (Schrauth,  Schoel- 
ler,  and  Struensee),  A.,  i,  595. 
ethylene      and     glycerol     esters     of 
(Farbenfabriken  vorm.  F.  Bayer 
&  Co.),  A.,  i,  858. 
e?-methylhexylearbinyl  ester  of  (HiL- 

ditch),  T.,  222;  P.,  6. 
dl-,  a-  and  ^-3-octyl  esters  of  (PiCKARD 
and  Kenyon),  T.,  67. 
Cinnamic  acid,  o-amino-,  acetyl  deriva- 
tive, m-amino-,  acetate,  and  o-  and 
^-hydroxy-,  esters  of  (Posner),  A., 
i,  53. 
o-amino-3:4-cZihydroxy-,   benzoyl    de- 
rivative and  its  lactimide  (Funk), 
T.,  555. 
3-chloro-,  and  its  derivatives  (James), 

T.,  1620;  P.,  216. 
3:4-c?ihydroxy-,  methyl  ester  (Power 

and  Kogerson),  P.,  304. 
o-iodo-,  methyl  ester  (Mayer),  A.,  i, 

870. 
o-thio-  (Hinsberg),  A.,  ii,  874. 
oZ/oCinnamic  acid,  action  of  sunlight  on 

(de  Jong),  A.,  i,  639. 
aZZoCinnamic  acid,    o-chloro-,    and    its 
derivatives  (Stoermer,  Fridebici, 
Brautigam,  and  Neckel),  A.,   i, 
297. 
;3-chloro-,  and  its  derivatives  (James), 
T.,  1620  ;  P.,  216. 
m-Cinnamic    acid,    transformations    of 

(Kruyt),  a.,  i,  975. 
Cinnamic  acids,  substituted,  preparation 

of  (Posner),  A.,  i,  52. 
aWoCinnamic       acids,      isomerism      of 

(Meyer),  A.,  i,  975. 
alio-  and  iso-Cinnamic  acids,  refraction 
of  light  by  (Stobbe  and  Reuss),  A. , 
i,  859. 
transformations  of  (Stobbe),  A.,  i,  859. 
Cinnamic     o-cinnamoylozybenzoic     an- 
hydride (EiNHORN  and    Seuffert), 
A.,  i,  54. 
Cinnamoyl,  a-bromo-,  bromide  (Staud- 

INGER  andOrr),  A.,  i,  639. 
Cinnamoyl-^-aminoacetophenone    (Rem- 

FRY),  T.,  625;  P.,  72. 
Cinnamoylcarbamic    acid,    ethyl  ester, 

preparation  of  (Remfry),  T.,  624. 
2-Cinnamoyliminobenziminazole 

(Pierron),  a.,  i,  166. 
Cinnamoylhydrazid*  and  its  derivatives 

(Muckermann),  A.,  i,  682. 
2-Cinnamoyl-a-naphthol,    4-nitro-,    and 
2-m-nitro-  (Tobkey  and  Oakdarelli), 
A.,  i,  68. 


o-Cinnamoyloxybenzoic  anhydride  (Ein> 

HORN  and  Seuffert),  A.,  i,  54. 
Cinnamoylphenylguanidine    (  Piebron), 

A.,  i,  166. 
Cinnamoylphenylthiosemicarbazide 

(Muckermann),  A.,  i,  682. 
Cinnamoylsemicarbazide  (Mucker- 

mann), A.,  i,  682. 
Cinnamyldiethylallylammoniam    iodide 
and       platinichloride      (Emde      and 
Schellbach),  a.,  i,  282. 
Cinnamyldiethylamine  and  its  platini- 
chloride (Emde  and  Schellbach),  A., 
i,  282. 
Cinnamylidene  esters,  reaction  of,  with 
magnesium  organic  compounds  (Rey- 
nolds), A.,  i,  860. 
Cinnamylideneacetic    acid,   addition  of 
hydrogen  bromide  to  (Ruber),  A. ,  i, 
979. 
isopropyl  ester  (Auw^ers  and  Eisen- 

lohr),  a.,  ii,    784. 
a-cyano-,    esters,    action  of   light   on 
(Keimer),  a.,  i,  447. 
aZ^oCinnamylideneacetic  acid,  oxidation 
of  (Ruber),  A.,  i,  860. 
methyl     ester    (Reynolds),     A.,     i, 
861. 
Cinnamylideneacetophenone,    action    of 
light  on  (Stobbe  and  RIjcker),  A.,  i, 
385. 
isoCinnamylideneacetophenone    (Stobbe 

and  RiJCKER),  A.,  i,  385. 
4-Cinnamylideneamino-2-acetyl-o-naph- 
thol  (ToRBEY  and  Cardarelli),  A.,  i, 
68. 
3-Cinnamylideneamino-2-methyl-4-quin- 
azolone  (Bogert,  Bell,  and  Amend), 
A.,i,  163. 
Cinnamylidenemalonic  acid,  addition  of 
hydrogen  bromide  to  (Ruber),  A., 
i,  979. 
amyl  ester  (Auwers  and  Eisenlohb), 
A.,  ii,  784. 
Citraconic  acid,  ethyl  ester,  condensa- 
tion   of,    with    ethyl    sodiomalonate 
(Hope),  P.,  281. 
enol-C\ti&\      acetate      (Semmlee     and 

Schossbebger),  a.,  i,  475. 
Citric   acid,   fermentation  of,   in    milk 
(Bosworth  and   Pruoha),  A.,   ii, 
318. 
oxidation     of,     by     animal      tissues 
(Battelli  and  Stern),  A.,  ii,  412. 
ammonium     salt,    preparation     of    a 
neutral   solution   of   (Hall    and 
Bell),  A. ,  ii,  657.  <• 

compounds  of,  with  alkaline  earths 
(Quartaeoli),  a.,  ii,  489. 
basic  barium  salts  of  (Quartaboli), 

A.,  i,  176. 
estimation  of,  in  milk  (DesmouliJire), 
A.,  ii,  548. 
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Citronella  grass  oil  (Schimmel  &  Co.), 

A.,  i,  476. 
Citronellal    oxide    and    its    derivatives 

(Piiileschaeff),  a.,  i,  604. 
Citronellalnitrile,  derivatives  of  (Wal- 

LACH  and  IIenjes),  A.,  i,  313. 
Citrophosphate  solutions  (Pratolongo), 

A.,  ii,  865. 
Cladestic  acid  (Hesse),  A.,  i,  209. 
Clavicepsin    (Maeino-Zuco   and    Pas- 

QUERo),  A.,  i,  1003. 
Climatology,    physiological   (Osborne), 

A.,  ii,  124. 
Clupeine,    nitro-  (Kossel  and   Kenna- 

way),  a.,  i,  667. 
Coal,  constituents  of  (Piotet  and  Ram- 
seyek),  a.,  i,  851. 
volatile  constituents  of  (Burgess  and 
Wheeler),     T.,     649;     P.,     70; 
(Porter  and  Ovitz),  A.,  ii,  201. 
estimation      of     total      sulphur      in 
(Warunis),  a.,  ii,  436. 
Coal  gas,  radiation  in  explosions  of  air 
and  (David),  A.,  ii,  1046. 
estimation  of  sulphur  in  (Blair),  A., 
ii,  534. 
Coal  tar,pitch  from,  and  its  use  in  briquet- 
ting  coal  dust  (Bernus),  A.,  i,  271. 
insecticides     from,    action    on    green 
plants  (Mirande),  A.,  ii,  223. 
Cobalt,  resolution  of  the  spectral  lines  of, 
in  the  magnetic  field  (RybAr),  A., 
ii,  1042. 
electrochemistry  of  (Schildbach),  A., 

ii,  13. 
atom,  the  asymmetric  (Werner),  A., 

i,  838. 
complex  compounds  of,  with  glyoximes 
(Tschugaeff),  a.,  i,  261. 
Cobalt    salts,    absorption    of   light    by 
(Houstoun  :        HousTOTTN        and 
Brown),  A.,  ii,  785  ;    (Houstoun 
and  Anderson),  A.,  ii,  786. 
magnetisation  of  (Weiss  and  Foex), 
A.,  ii,  183. 
Cobalt  hydroxo-nitrites,    silver,    stront- 
ium and  zinc  salts  (Rosenheim  and 
Garfunkel),  a.,  i,  619. 
Cobaltinitrites,  complex  (Rosenheim 

and  Garfunkel),  A.,  i,  619. 
Cobaltammiue  salts  (Werner),   A., 
i,  838. 
nitroso-,   sensitiveness  of,    to  light 

(Burger),  P.,  160. 
reactions   of   stereoisomeric   (Wer- 
ner),    A.,    i,    424 ;    (Werner, 
King,  and  Scholze),  A.,  i,  613. 
Luteocobaltic    chloride,    reaction   of, 
with  jjhosphates  (Ses^),  A.,  ii,  537. 
Aquo-    and   chloro-pentamminocobalt 
chlorides,       equilibrium       between 
(Pers),  a.,  ii,   1094. 

c.  ii. 


o-and        j8-Cobalt       tetra-aquofluorides 

(Costachescu),  a.,  ii,  730. 
Cobalt  organic  compounds : — 

acetylacetonato-nitrites  (Rosenheim 
and  Garfunkel),  A.,  i,  619. 

guanidiniuin  hydroxo-nitrites  (Rosen- 
heim and  Garfunkel),  A.,  i, 
619. 

Cobaltiamminochloromethylglyozi- 
mine     (Tschugaeff    and     Tisch- 
tschenko),  a.,  i,  262. 

Cobaltidiamminomethylglyoximine 
and    its    salts    (Tschugaeff     and 
Tischtschenko),  a.,  i,  262. 

Cobaltidihydrozylaminodimethylgly- 
oxime,  chloride  and  iodide  of  (Tschu- 
gaeff and  KiRfeEFF),  A.,  i,  262, 
Cobalt,  distinction   between  nickel  and 
(Weil),  A.,  ii,  158. 

and  nickel,  borax  bead  tests  for  (Curt- 
man  and  Rothberg),  A.,  ii,  336. 

precipitation  of,  as  carbonate  (Schirm), 
A.,ii,  1138. 

estimation  of,  electrolytically  (Benner 
and  Ross),  A.,ii,  443. 

copper    and    nickel,     estimation     of 
(Pederson),  a.,  ii,  771 ;    (Dede), 
A.,  ii,  1035. 
Cobaltite,    constitution    of    (Beutell), 

A.,  ii,  1094. 
Cobra  poison.     See  Poison, 
Coca    leaves,    analysis    of    (Bierling, 

Pape,  and   Viehover),  A.,   ii,   844  ; 

(de  Jong),  A.,  ii,  552. 
Cocaine,    volatility    of    (Fuller),    A., 
i,  317. 

haemolysis  (Pribram),  A.,  ii,  125. 

inhibition  of  the  toxic  properties  of, 
by  peripheral  nerves  (Wada),  A., 
ii,  315. 

hydrochloride,  double  salt  of,  with 
antimony  pentachloride  (Thomsen), 
A.,  i,  484. 

benzaldehyde  sulphite  (Mayer),  A., 
i,  224. 

permanganate  test  for  (Seiter),  A., 
ii,  671. 

and  its  substitutes,  detection  of  (Han- 
kin),  A.,  ii,  162;  (Seiter  and 
Enger),  a.,  ii,  670. 

estimation  of,   by  precipitation  (Ny- 
mann    and    Bjorksten),    A.,    ii, 
235. 
/3-  and   7-Coccinic    acids,    synthesis   of 

(Meldrum),  T.,  1712  ;  P.,  216. 
Cochenillic  acid,  synthesis  of  derivatives 

of  (Meldrum),  T.,  1712;  P.,  216. 
Cochineal,  fatty  acids   from  (Hueree), 

A.,  i,  766. 
Codeine  hydrochloride,  double  salt  of, 

with  antimony  pentachloride  (Thom- 
sen), A.,  i,  484. 
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Codeine  oxide  (Freund  and  Speyee), 
A.,  i,  909. 
and     its     salts     and     derivatives 
(Freund  and  Speyer),  A.,  i,  77  ; 
(MossLER  and  Tschebull),  A., 
i,  223. 
Codeine,  amino-,  hydroxy-,  and  a-nitro-, 
and  their  salts(FREUND  and  Speyer), 
A.,  i,  910. 
2-amino-,  and   its  hydrochloride  and 
2-hydroxy-  (Wieland  and  Kappel- 
meiek),  a.,  i,  745. 
hydroxy-  {neopine),  and  its  salts  (Bob- 
bie and  Lattder),  T.,  34. 
Codeine,  estimation  of,  in  opium  (An- 
drews), A.,  ii,  1144. 
Codeine    methyl    ether    and    its    salts 

(Knorr  and  Roth),  A.,  i,  1014. 
Codeineozidesulphonic  acid  and  its  salts 
and   derivatives  and  nitro-  (Freund 
and  Speyefj),  A.,  i,  909. 
Codeinesulphonic  acid  and  its  isomerides 
and  derivatives  (Freund  and  Speyer), 
A.,  i,  910. 
Cod  liver  oil,  analysis  of,  by  means  of 
miscibility  curves    (Louise),    A.,   ii, 
548. 
Coffee  (Gorter),  A.,  i,  221. 
Coffee   beans,  oil  and  wax  of  (Meyer 

and  Eukert),  A.,  i,  106. 
Cohesion   pressure    (Traube),    A.,    ii, 

469. 
Coke,  estimation  of  cyanogen  compounds 
in  the  gases  from   (Lecooq),  A.,  ii, 
161. 
Colchicine  (Windaus),  A.,  i,  904. 
Colchide  and  its  picrate  and  acetyl  and 
benzoyl  derivatives  (Windaus),  A.,  i, 
905. 
Colchinic  anhydride  and  its  derivatives 

(Windaus),  A.,  i,  905. 
Coleoptera,      digestive     enzymes     from 

(Bounoure),  a.,  ii,  214. 
Collidinedicarbozylic  acid,  ethyl  ester, 
salts  of  (OiAMiciAN  and  Silber),  A., 
i,  647. 
C(^oidal  compounds,  saturation  capacity 
of  (Spring),  A.,  ii,  102. 
solutions  (GuARESCHi),  A.,  ii,  261. 
validity   of   the    Boyle-Gay-Lussac 
laws  for  (SvEDBERG  and  Inouye), 
A.,  ii,  703. 
colour  and  dlspersity  of  (Ostwald), 

A.,  ii,  868. 
ultramicroscopic  observation  of  the 
coagulation    of    (Svedberg    and 
Inouye),  A.,  ii,  1077. 
of  metals  (Lorenz),  A. ,  ii,  379. 
transition     between    true    and    (v. 

Weimarn),  a.,  ii,  102. 
viscosity    of   (Woudstra),   A.,   ii, 
190;  (Hebzoq),  A.,  ii,  373. 


Colloidal  solutions,  capillary  analysis  of 

(Sahlbom),  a.,  ii,  100;  (Fighter 

and  Sahlbom),  A.,  ii,  259. 
state,  the  (Malfitano),  A.,  ii,  102. 
substances,    permeability   of   (Bary), 

A.,  ii,  702. 
systems,  properties  of  (Bayliss),  A., 
ii,  866,  867. 

application   of   the    phase  rule    to 
(Jonker),  a.,  ii,  103. 

solid,    in     metallography     (Bene- 
dicks),   A.,    ii,     25 ;     (Lotter- 
moser),  a.,  ii,  194. 
Colloids  (Duhem),  A.,  ii,  377. 
chemistry  of  (Jordis),  A.,  ii,  377. 
electrolytic  (Hardy),  A.,  ii,  378. 
action  of  ions  on  (Mines),  A.,  ii,  130. 
simultaneous  coagulation  of  two  (TiE- 

BACKx),  A.,  ii,  868. 
organic  (Levites),  A.,  i,  247. 

synthesis    of   (Wedekind),   A.,   i, 
684. 
positive,     electrical    precipitation    of 

(Fighter),  A.,  ii,  100. 
changes  in  physical  condition  of  (Chi- 

aui),  a.,  i,  590. 
osmotic   pressure    of    (Duclaux    and 

Wollman),  a.,  ii,  588  ;  (Biltz  and 

Pfenning),  A.,  ii,  702. 
simultaneous     coagulation    of     (TiE- 

backx),  a.,  ii,  378,  591. 
ultra-microscopic     investigations      of 

(Wiegner),  a.,  ii,  591. 
mode  of  dissolution  of  (Bary),  A.,  ii, 

590. 
in  relation  to  agriculture  (Ramann), 

A.,  ii,  529. 
in  urine  (Lichtwitz),  A.,  ii,  632. 
diffusion  of  electrolytes  in   (Rolla), 

A.,  ii,  969. 
estimation  of,  in  arable  soils  (Konig, 

Hasenbaumer,  and  Hassler),  A., 

ii,  1033. 
Colophonic  acids  (Kohler),-  A.,  i,  295. 
Coloration  produced  by  the  interaction 
of   aromatic    amino-    and    nitro-com- 
pounds  (Walter),  A.,  i,  363. 
Colorimeter,   modified   (Campbell    and 

Hurley),  A.,  ii,  765. 
Colour  of  solid  substances,  influence  of 

a-,  ;8-,  and  7-rays  on  the  (Doelter 

and  Sirk),  A.,  ii,  171. 
effect  of  ions  transported  by  the  cur- 
rent  on    the    primary    affinity   for 

(Schwartz),  A.,  ii,  306. 
and    constitution    (Porai-Koschitz), 

A.,    ii,    3;    (Pawlewski),    A.,    i, 

480. 
and  dilution,  relation  between  (Pic- 
card),  A.,  ii,  561. 
causes  of  the  formation  of,  in  inorganic 

compounds  (Reichard),  A.,  ii,  561. 
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Colour  sensitiveness,  the  theory  of  (WiN- 

ther),  a.,  ii,  239. 
Colours,   development  of,  in  fibres,   by 

light  (Baudisch),  a.,  ii,  952. 
Colouring-matter,     C14H15N2S2CI,    from 

oxidation  of  j»-aminophenyl  methyl 

sulphide,  and  its  derivatives  (Zincke 

and  Joeg),  A.,  i,  285. 
CisHigOgNgCl,  from  phenopyrrolecarb- 

oxylic    acid    (Piloty,    Quitmann, 

and  Eppinger),   A.,  i,  92. 
CigHigNa,  from  2-methylindole-3-alde- 

hyde,  and  its  salts  (Konig),  A.,  i, 

809. 
CagHjsNj,  from  2-methylindole-3-alde- 

hyde  (Ellinger  and  Flamand),  A., 

i,  329. 
Colouring-matters,    adsorption     of,    by 

crystals  (Marc),  A.,  ii,  193. 
dialysis  of    (Biltz   and    Pfenning), 

A.,  ii,  375,   702. 
action  of  sulphurous  acid  and  sulph- 
ites on  (Weil,  Durrschnabel,  and 

Landauer),  a.,  i,  1006. 
elimination  of,  by  the  animal  organ- 
ism (Sisley  and  Pobcher),  A,,  ii, 

515. 
use  of   anthraquinone  derivatives  as 

(v.  Georgievics),  a.,  i,  546. 
green  and  yellow,  of  Floridece  {M.AnGH- 

lewski),  a.,  ii,  1129. 
hydroxyazo-,  bisulphite  compounds  of 

(Voroschtsoff),  a.,  i,  819. 
natural,  in  the  Philippines  (Brooks), 

A.,  i,  553. 
natural  vegetable,  reactions   of   (Ca- 

vazza),  a.,  ii,  142. 
polyhydroxybenzophenone,       relation 

between  chemical  constitution  and 

fastness  to  light  of  (Watson  and 

Dutta),  a.,  i,  305. 
from  diphenylethylene  (Lemoult),  A., 

i,  399. 
from  gallic  acid  (Ehrmann),  A.,  i, 

459. 
of   white    grapes    (Dezani),    A.,    ii, 

223. 
of  the  indigo  group  (Binz  and  Man- 

dowsky),  a.,  i,  497. 
from  quinoline  (Kaufmann,  Strubin, 

Anastachewitch,     Popper,     and 

Sznajder),  a.,  i,  328. 
quinonoid  (Piccard),  A.,  i,  568. 
vat,    from    a-naphthaquinone     (PuM- 
MERER  and  Brass),  A.,  i,  654. 

from  pvranthrone  (Scholl),  A.,  i, 
656.  ' 
natural  vegetable.     See  also: — 
Azofrin. 
Hypericin. 
Myricetin. 
Thujorhodin. 


Columbium,  estimation  of,  and  tantalum 

(FooTE  and  Langley),  A.,  ii,  71,  72. 

Colza  oil,   detection   of,    in    other   oils 

(ToRTELLi  and  Fortini),  A.,  ii,  549. 

Combustion,  convergent  (Meunier),  A., 

ii,  205,  384. 
Condenser,  new,  for  vacuum  distillation 
(GoDECKER  and  Rose),  A.,  ii,  468. 
improved  rapid  (v.  der  Heide),  A., 

ii,  651. 
collection  of  condensed  water  from  a 
reflux  (Dede),  A.,  ii,  714. 
Conduction,  electrical.     See  under  Elec- 
trochemistry. 
Congo-red,    osmotic    pressure  and  con- 
ductivity   of    aqueous    solutions    of 
(DoNNAN    and    Harris),   T.,    1554 ; 
P.,  209. 
Congress  of  chemistry  at  Karlsruhe  in 

1860  (v.  Meyer),  A.,  ii,  199. 
Coniceine    silicotungstate    (Javillier), 

A.,  i,  152. 
Coniferse    of    Australia    (Baker    and 
Smith),  A.,  i,  477. 
injury  to,  by  furnace  gases  (Feist), 

A.,  ii,  326. 
waxes  of  the  (Bougault),  A.,  ii,  223. 
Couvallamarin,  detection  of  (Reichard), 

A.,  ii,  345. 
Convallarin,  detection  of  (Reichard), 

A.,  ii,  345. 
Convicine,  constitution  of  (Schulze  and 

Trier),  A.,  i,  155. 
Copper,    arc    and    spark    spectrum     of 
(Aretz),  a.,  ii,  351. 
mobility  of  the  positive  ions  produced 
during  oxidation  of  (Campetti),  A., 
ii,  356. 
copper  oxide  electrode.    See  Electrode 

under  Electrochemistry, 
velocity   of  solution   of,    in    aqueous 
ammonia  (Yamasaki),  A.,  ii,  383. 
solubility  of  hydrogen  in  (Sieverts), 

A.,  ii,  895. 
extraction  of  gas   from,  heated  in  a 

vacuum  (Guichard),  A.,  ii,  803. 
commercial,  extraction  of  oxygen  from 

(Guichard),  A.,  ii,  934. 
oxidation   of,    at    high    temperatures 

(Jorissen),  a.,  ii,  41. 
convergent  combustion   by  means  of 

(Meunier),  A.,  ii,  205. 
influence  of  metallic  nitrates  on  the 
solution  of,  in  nitric  acid  (Rennie 
and  Cooke),  T.,  1035  ;  P.,  42. 
colloidal,  formation  of  (Rassenfosse), 
A.,  ii,  41. 
as    a    fungicide     (Vermorel    and 
Dantony),  a.,  ii,  647. 
compound  of,  with  quinol  (Thompson), 

P.,  155. 
anode.     See  under  Electrochemistry. 
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Copper  bells  from  Mexico  and  Yucatan, 
analysis  of  (Fiske),  A.,  ii,  726. 
calorimeter.     See  Calorimeter, 
voltameter,   effect  of  sucrose  on  the 
accuracy  of  the  (Dede),  A.,  ii,  461. 
Copper  alloys,  occluded  gas  in  (Guille- 
MIN  and  Delachanal),  A.,  ii,  41. 
with  calcium  (Baar),  A.,  ii,  611. 
with  iron,  corrosion  of,  by  salt  water 

(JopassEN),  A.,  ii,  41. 
with    manganese  .and   tin,    magnetic 
properties  of  (Ross  and  Gray),  A., 
ii,  183. 
with  silver  and  gold  (Janecke),  A., 
ii,  1089. 
Copper  salts  of  organic  acids,  and  their 
behaviour  with  alkalis  (Pickering), 
P.,  276. 
Copper     chloride    and    sulphate,    sod- 
ium   chloride    and    sulphate    and 
water,   equilibrium  in    the  system 
(Schreinemakers),  a.,  ii,  592. 
oxide,    action    of    alkyl    iodides    on 

(Denham),  a.,  ii,  804. 
Cuprous  bromide  and  potassium  brom- 
ide, thermal  analysis  of  mixtures 
of  (de  Cesaris),  a.,  ii,  804. 
chloride,  thermal  analysis  of  mix- 
tures of,  with  chlorides  of  univa- 
lent metals  (Sandonnini  :  Poma 
and  Gabbi  :  DE  Cesaris),  A.,  ii, 
606. 
iodide,  equilibrium  of  the  formation 

of  (Fedot^ef),  a.,  ii,  42. 
oxide,    solubility    of,    in    aqueous 
ammonia  solutions  (Donnan  and 
Thomas),  T.,  1788  ;  P.,  213. 
sulphate     solution,      electromotive 
force    produced    by    the    flow 
of,   through    a    capillary   tube 
(Ri6ty),  a.,  ii,  575. 
potassium   sulphate    and     water 

(Meerburg),  a.,  ii,  380. 
action  of  sodium  hypophosphite 
on,  in  aqueous  solution  (Firth 
and  Myers),  T.,  1329  ;  P.,  139. 
Cnpric  bromide,  dissociation  of  (Jack- 
son), T.,  1066  ;  P.,  45. 
chloride     and     sulphate,     sodium 
chloride  and  sulphate  and  water, 
the    system     (Schreinemakers 
and  DE  Baat),  A.,  ii,  381. 
potassium  carbonates  (Pickering), 
T.,  800;  P.,  55. 
Cuprous  iodide,  analysis  of  (Bardt), 
A.,  ii,  1033. 
oxide,  catalytic  action  of  (Straoh- 
AN),  A.,  ii,  606. 
Copper  organic  compounds  :— 

Copper  acetylide,  constitution  of 
(Scheiber,  Reckleben,  and 
Strauss),  A.,  i,  188. 


Copper  organic  compounds: — 

Copper    ferrocyanide,    coagulation    of 
(Pappada),  a.,  ii,  971. 
membranes,  permeability  of  (Bar- 
tell),  A.,  ii,  1072. 
Cupric    glycollates  (Pickering),   T., 
1347;  P.,  192. 
mucates     (Pickering),     T.,     176; 

P.,  7. 
quinates     (Pickering),    T.,    177; 

P.,  7. 
saccharates  (Pickering),  T.,   175 ; 

P.,  7. 
tartrates     (Pickering),    T.,    169; 
P.,  7. 
Cuprous    thiocyanate,    compound   of, 
and  trimethylamine  (Lang),  P.,  140. 
Copper,    precipitation   of,    as    carbonate 
(Schirm),  a.,  ii,  1138. 
estimation  of  (Hanus  and  Soukup), 
A.,  ii,  441 ;  (DuTOiTand  v.  Weisse), 
A.,  ii,  1137. 
quantitative  estimation  of,  in  commer- 
cial    sulphate    (Cavazzi),    A.,    ii, 
1137. 
estimation  of,  electrolytically  in  pre- 
serves (Lakus),  a.,  ii,  771. 
estimation  of,  in  pyrites  (Majewski), 
A.,  ii,  335  ;  (Iwanoff),  A.,  ii,  660. 
nickel  and  cobalt,  estimation  of  (Peder- 
son),  a.,  ii,  771. 
Copper  ores,  estimation  of  gold  and  silver 

in  (Loevy),  a.,  ii,  338. 
Cork,  formation  of  (Zeisel),  A.,  i,  768. 
Cornicularin  (Hesse),  A.,  i,  210. 
Cornus  paniculatum,  fruit  of  (Sheets), 

A.,ii,  527. 
Corpus  luteum,  active  lipoid  substance 
secreted  by  the  (BouiN  and  Ancel), 
A.,  ii,  129. 
Corycavidine  and  its  salts  and  deriva- 
tives (Gadamer),  a.,  i,  318. 
Corydalis  alkaloids  (Gadamer),  A.,  i, 
153,  318,  483,  1011  ;  (Gadamer  and 
Kuntze),  a.,  i,  1012. 
Cotarnine  (Freund  and  Lederer),  A., 
i,  910. 
action  of,  on  amides,  imides  or  ureides 

(Knoll  &  Co.),  A.,  i,  670. 
condensation  of,  with  nitro-compounds 
<^HoPE    and  Robinson),  T.,  2114; 
F.,  265. 
cholate  and  phthalate  (Freund),  A., 
i,  561. 
Cotarnineacetamide  (Knoll  &  Co.),  A., 

i,  670. 
Cotarnine-a-bromot^oTalerylcarbamides 

(Knoll  &  Co.),  A.,  i,  670. 
Cotarninecarbamide  (Knoll  &  Co.),  A., 

i,  670. 
Cotaminephthalimide  (Knoll  &  Co.), 
A.,  i,  670. 
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Cotarnineurethane  (Knoll  &  Co.),  A.,  i, 

670. 
Cotarnyl-de -iV^-methylhydroxycotariiine 

and     its     methiodide    (Fkeund    and 

Kupfer),  a.,  i,  912. 
Cotarnylidene-de-iV^-methylhydrocotarn- 

ine  (Freund  and  Kupfer),  A.,  i,  912, 
Cotarnylidene-de-iV^-inethyliodoliydro- 

cotarnine  and  its  hydriodide  (Freund 

and  Kupfer),  A.,  i,  912. 
Cotarnylidenehydrocotamine    (Freund 

and  Kupfer),  A.,  i,  912. 
Cotton,  nitrated,  dialysis  of  (de  Mosen- 

thal),  a.,  i,  711. 
Cotton  wax  (Knecht  and  Allan),  A., 

ii,  64.^. 
Cotunnite,    Vesuvian,  radioactive  equi- 
librium in  (Rossi),  A.,  ii,  174. 
Coulometer.  See  under  Electrochemistiy. 
Coumalic  acid,  bromo-,  ethyl  ester  (Wis- 

licenus  and  v.  Wrangell),  A.,  i, 

521. 
Coumaranone,    derivatives    of    (Merri- 

man),  T.,  911  ;  P.,  101. 
Coumaranone,      1-bromo-l-nitro-,      and 

1-chloro-l-nitro-       (Stoermer      and 

Brachmann),  a.,  i,  221. 
2- Coumaranone,    condensation  products 

of  (Fries  and  Pfaffendorf),  A.,  i, 

149. 
Coumaranonecarboxylic  acid,  ethyl  ester, 

metallic  derivatives  and  phenylhydraz- 

one  of  (Merriman),  T.,  912  ;  P.,  101. 
o-Coumaric  acid,  a-cyano-,  and  its  benzoyl 

derivative  (Clarke  and  Francis),  A., 

i,  205. 
o-Coumaric    acids,   formation    of,    from 

coumarins  (Fries  and  Volk),  A.,  i, 

203. 
Coumarin,  4-hydroxy-  {benzotetronic  acid) 
(Anschutz  and  Scroll),  A.,  i,  315. 

nitro-6-amino-,  and  its  acetyl  deriva- 
tive (Clayton),  P.,  245. 
Coumarins,  conversion  of,  into  coumarinic 

acids  and  o-coumaric  acids  (Fries  and 

Volk),  A.,  i,  203. 
Coumarin-3-carboxylic  acid,  4-hydroxy-, 

methyl    ester,    and     its    derivatives 

(ANScHiJTZ  and  Scroll),  A.,  i,  315. 
Coumarin-6-diazo-5-oxide      (Clayton), 

P.,  246. 
Coumarinic    acids,    formation   of,    from 

coumarins  (Fries  and  Volk),  A.,  i, 

203. 
Coumarones,    phenylated,    synthesis    of 

(Stoermer),  A.,  i,  664. 
Covellite,    occurrence  and  synthesis  of 

(Rogers),  A.,  ii,  900. 
Coyote,  nitrogenous  metabolism  of  the 
(Hunter  and  Givens),  A.,  ii,  303. 

analyses  of  the  urine  of  the  fox,  dog 

'   and  (Hawk),  A.,  ii,  308. 


Crab,  presence  of  glycine  in  extract  of 

(Berlin),  A.,  ii,  516. 
Creatine  in  muscle  (Mendel  and  Rose), 
A.,  ii,  1007. 
in    the   urine   of    women    (Krause), 

A.,  ii,    1116. 
excretion       in       diabetes       mellitus 

(Taylor),  A.,  ii,  310. 
metabolism.     See  Metabolism, 
estimation  of,    in   pathological    urine 
(Walpole),  a.,  ii,  671. 
Creatinine  (Schmidt),  A.,  i,  20. 
preparation  of  (Folin  and  Blanck  : 

FoLiN  and  Denis),  A.,  i,  20. 
in   hen's  eggs   (Salkowski),   A.,    ii, 

626. 
excretion       in       diabetes       mellitus 

(Taylor),  A.,  ii,  310. 
excretion  of,  under   the   influence  of 
muscular    tonus     (Pekelharing), 
A.,  ii,  1115. 
metabolism.     See  Metabolism, 
methylation  of  (Kunze),  A.,  i,  21. 
estimation  of  (Taylor),  A.,  ii,  344. 
Cresol,  trinitro-,  metallic  salts  of  (Kast), 

A.,  i,  853. 
TO-Cresol,  3:6-c?ibromo-4-  and  6-amino-, 
2-chloro-6-aniino-,  2-chloro-6-nitro-, 
2:4:6-Mchloro-,  and  their  salts  and 
derivatives  (Raiford),  A.,  i,  993. 
p-chloro-,  isolation  of,  from  mixtures 
of    crcsols     (Liebrecht),     A.,     i, 
629. 
0-  and  ^-chloro-,  and  their  separation 
from  m-,  and  ^-cresols  (Raschig), 
A.,  i,  537. 
^-Cresol,  2;5-c?ibromo-3-nitro-,    (Iz-brom- 
ide    (Zincke,     Frohneberg,    and 
Kempf),  a.,  i,  440. 
estimation   of,   and   phenol    in  urine 
(Siegfried      and    Zimmermann), 
A.,  ii,  72,  941. 
o-Cresol-5-dimetliylsulphimum,  3- 

bromo-,    salts    and    their  derivatives 
(Zincke  and  Brune),  A.,   i,  198. 
^-Cresolglycuronic  acid  (Neuberg  and 

Kretschmer),  a.,  i,  875. 
^-Cresol-S-mercaptan,  5-bromo-,  and  its 
derivatives    (Zincke    and     Kempf), 
A.,  i,  287. 
^-Cresol-3-metliylsulphone,  2:5-di- 

bromo-  (Zincke  and  Kempf),  A.,  i, 
288. 
I^Cresol-3-methylsulphoxide,        '2:5-di' 
bromo-  (Zincke  and  Kempf),   A.,  i, 
288. 
o-Cresol  5-e??sulphide,  3-bromo-,  and  its 
acetyl  derivative  (Zincke  and  Brune), 
A.,  i,  197. 
p-Cveaol  3-cfisulpliide,  5-bromo-,  and  its 
dibenzoyl    derivative    (Zincke    and 
Kempf),  A.,  i,  287. 
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o-Cre8ol-6-sulphonic      acid,     3-brorao-, 
esters  and  anilide    of  (Zincke    and 
Brunk),  a.,  i,  197. 
2?-Cresol-3-8ulphonic      acid,     5-bromo-, 
esters  and  potassium  salt  of  (Zincke 
and  Kempf),  A.,  i,   287. 
o-Cresol-5-sulplionyl  chloride,  3-bromo-, 
and  its  acetyl  derivative  (Zincke  and 
Brune),  a.,  i,  197. 
^-Cre8ol-3-sulphonyl  chloride,  5-bromo-, 
and  its  acetyl  derivative  (Zincke  and 
Kempf),  A.,  i,  287. 
Critical  temperature,  photochemical  in- 
vestigation  of    opalescence   near    the 
(Keesom),  a.,  ii,  787. 
Crops,  sulphur  required  by  (Hart  and 

Peterson),  A.,  ii,  431. 
Crotalotozin  from  the  American  clapper 

snake  (Faust),  A.,  ii,  316. 
Cro talus  poison,  action  of  (Bang  and 

Overton),  A.,  ii,  913. 
Crotonaldehyde,  condensation  of  (Smed- 
ley),  T.,  1627;  P.,  208. 
hydrogenation    of    (Douris),    A.,    i, 

949. 
derivatives    of    (Wegscheider     and 

Spath),  a.,  i,  112. 
o-bromo-,    derivatives   of    (Vigtjier), 
A.,  i,   178. 
Crotonic  acid,  ammonium  salt  (Falci- 

ola),  a.,  i,  175. 
Crotonylhydrazide,  and  its  derivatives 

(Muckermann),  a.,  i,  814. 
Crotonylsemicarbazide  (Muckermann), 

A.,  i,  814. 
Crucibles,   supports    for    (v.    Heygen- 
dorff),  a.,  ii,  199. 
furnace     for     (Roberts     and     Mc- 
Dermott),  a.,  ii,  385. 
Cryoscopy,    themio-electric    method    of 

(Dixon),  A.,  ii,  853. 
Crystals,  growth  of  (Artem^eff),  A.,  ii, 
24. 
rates    of   growth    and   dissolution   of 
(TotioczKO  and  Tokarski),  A.,  ii, 
25. 
disperity  and  hydration  of  (v.  Wei- 

marn),  a.,  ii,  377. 
dehydration  of  (Firth),  P.,  237. 
possible    solid    solution   of    water  in 

(Richards),  A.,  ii,  589. 
relation  of  the  degree  of  symmetry  of, 
to    their     structure     (Loewinson- 
Lessing),  a.,  ii,  807. 
analogy  between  swelling  and  mixing 

of  (Katz),  a.,  ii,  475. 
adsorption  of  dyes  by  (Marc),  A.,  ii, 

193. 
liquid,  refractive  indices  of  (Gaubert), 
A.,  ii,  949. 
double  refraction   of    (Vorlandeb 
and  Hutu),  A.,  ii,  165. 


Crystals, -'liquid,  molecular  structure  and 
optics  of  (Leiimann),  A.,  ii,  679. 
mimetic,    deformation  in    (Fischer), 

A.,  ii,  882. 
mixed,  in  binary  systems,  ap[)lication 
of  the  phase  rule  to  (Prins),  A.,  ii, 
196. 
Crystalline  and  amorphous  states  (Doel- 
ter),  a.,  ii,  376. 
liquids,     determination     of     molting 
points   of  (Stoltzenbebg),  A.,  ii, 
697. 
Crystallisation  (Marc),  A.,  ii,  193. 
velocity  of  (Wagner  ;  Marc),  A.,  ii, 

265. 
dependence  of  the  velocity  of,  on  tem- 
perature (Tammann),  a.,  ii,  376. 
mechanical  stimulus  to  (Young  and 

Cross),  A.,  ii,  865. 
through  membranes  (Walton),  A.,  ii, 

194. 
influence  of  impurities  on  (Padoa  and 

Mervini),  a.,  ii,  474. 
in  supercooled  liquids  (Young),  A.,  ii, 

261. 
in   ternary  systems  (Parravano  and 
Sirovich),  a.,  ii,  704,  705. 
Crystal-ponceau,  adsorption  of,  by  char- 
coal (Pelet-Jolivet   and  Siegrist), 
A.,  ii,  374. 
Cumaldehyde, ,    3-nitro-,   derivatives  of 

(Pizzuti),  a.,  i,  62. 
»|/-Cumene,  6-chloro-  (Orton  and  King), 
T.,  1189. 
c^mitro-,  potassium  salt  (CiusAl,  A.,  i, 
932. 
Cumeneazo-3-phenyU'soozazolone 

(Meyer),  A.,  i,  341. 
4'-Cuniidine,    6-chloro-,    and    its   acetyl 
derivative  (Orton    and    King),    T., 
1189. 
w-4'-Cnmidinoacetophenone  and  its  deri- 
A^atives  (Buscii  and  Hefele),  A.,  i, 
584. 
Cuminaldehyde-^-methoxyphenylhydr- 
azone    (Padoa    and   Santi),    A.,    i, 
1029. 
Cummingtonite  from  Mysore  (Smeeth), 

A.,  ii,  737. 
2-<|'-Cumyl-3-ethyl2soindolinone,  3-hydr- 
oxy-  (KuHARA  and  Komatsu),  A.,i, 
208. 
Cumylitaconic   acid  and  its   anhydride 

(Stobbe  and  Hartel),  A.,  i,  377. 
Cumylparaconic      acid     (Stobbe     and 

Hartel),  A.,  i,  377. 
Cumyhsoparaconic    acid    (Stobbe    and 

Hartel),  A.,  i,  377. 
t|/-Cumylphthalamide      (Kuhara      and 

Komatsu),  A.,  i,  207. 
as-i^-Cumylphthalimide    (Kuiiara    and 
Komatsu),  A.,  i,  208. 
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"Cupferron. "  See  Phenylhydroxylamine, 

nitroso-,  ammonium  salt. 
Cupreiue,  absorption  spectrum  of  (DoB- 
BiE  and  Fox),  P. ,  325. 
new  reaction   for  (Denig^s),    A.,   ii, 
162. 
Cnpric  and  Caproas  salts.     See  under 

Copper. 
Curarine,  preparation  of  (Boehm),  A.,i, 

154. 
Carcumio  acid  and  its  calcium  salt  and 
j?-toluidide   (Rupe   and   Steinbach), 
A.,  i,  69,  293. 
Curcumin  and  its  derivatives  (Jackson 

and  Clarke),  A.,  i,  218. 
Curcumone,  oxidation  products  of  (Rupe 

and  Steinbach),  A.,  i,  69. 
Cusparine,  amino-,  and  nitro-,  and  their 
salts  and   derivatives    (Thoger    and 
Runne),  a.,  i,  482. 
Cnspareine  and  its  methochloride  platini- 
chloride  (Troger  and  Runne),  A.,  i, 
482. 
Cyanamide,  acylation  and  alkylation  of 
(Diels  andGoLLMANN),  a.,  i,  955. 
alkylation  of    salts   of  (Traube  and 

Engelhardt),  a.,  i,  955. 
detection  and   estimation   of,    in   the 
presence  of  other  fertilisers   (Vua- 
flart),  a.,  ii,  776. 
Cyanates.     See  under  Cyanogen. 
a^oCyanines      (Kaufmann,     StriJbin, 
Anastachewitch,      Popper,       and 
Sznajdeb),  a.,  i,  328. 
Cyanogen    bromide,     condensation      of 
hydrazoic    acid     with      (Oliveri- 
Mandala),  a.,  i,  337. 
halides,  action  of,  on  phenylhydrazine 
(Pellizzari),  a.,  i,  338. 
Cyanogen  compounds  in  tobacco  smoke 
(Toth),  a.,  ii,  143. 
estimation  of  (Toth),  A.,  ii,  1127. 
Hydrocyanic  acid,  content  and  distri- 
bution of,  in  the  bamboo  (Wal- 
ter, Krasnoselskaya,  Maksim- 
OFF,  and  Malschewsky),    A.,  ii, 
525. 
formation    of,    in   the    electric  arc 

(LiPiNSKi),  A.,  ii,  849. 
formation  of,   in  the  electric  flame 

(MoscicKi),  A.,  ii,  1057. 
solutions    of,     in    water    (Rosen- 
thaler),  A.,  i,  987. 
and  benzaldehyde,  solutions  of,   in 

water  (Wibth),  A.,  i,  875. 
loss    of,    from   cherry-laurel   water 

(Astruc),  a.,  ii,  921. 
detection  of,  and  its  stability  in  the 
presence  of   decomposing  matter 
(Autenrieth),  a.,  ii,  78. 
detection  of  traces  of  (Lander  and 
Walden),  a,,  ii,  668. 


Cyanogen  compounds : — 
Cyanides,      estimation     of     (Rosen- 
thaler),  A.,  ii,  668. 
estimation    of,    volumetrically,    in 
presence  of  ferrocyanides  (Tread- 
vi^ELL),  A.,  ii,  827. 
Cyanates,  formation  of,   from  nitrites 
(Lipoff),  a.,  i,  618. 
oxidation  of  (Lidoff),  A.,  i,  618. 
Cyanogen,  estimation  of  compounds  of, 
in  coke  oven  gases  (Lecocq),  A.,  ii, 
161. 
Cyanuric   bromide,   and   its  derivatives 

(v.  Meyer  and  Nabe),  A.,  i,  122. 
Cyanuric       dianisidide      bromide      (v. 
Meyer  and  Nabe),  A.,  i,   122. 
di-^-hydroxyanilide        bromide       (v. 

Meyer  and  Nabe),  A.,  i,  122. 
tri-o-chloroanilide        {trichlorophenyl- 
melamine)  (v.  Meyer  and  Nabe), 
A.,   i,  122. 
tri-2:4-(iichloroanilide  (v.  Meyer  and 

Nabe),  A.,  i,  122. 
tri-o-nitroauilide      {trinitrophenylmel- 
amine)  (v.  Meyer  and  Nabe),  A., 
i,  122. 
Cyanuric  acid,  strontium  salt  of  (Boese- 

ken  and  Langezaal),  A.,  i,  22. 
Cyclic  compounds,  absorption  spectra  of 
(Ckymble,   Stewart,  Wright,   and 
Rea),  T.,  1262;  P.,  153. 
Cypral  (Odell),  A.,  i,  549. 
Cypressene  (Odell),  A.,i,  549. 
Cyst,  contents  of   a  dermoid  (Salkow- 

ski),  a.,  ii,  626. 
Cysteine  in  animal  organs  (Arnold),  A., 

ii,  306. 
Cystine,  oxidation  of  (Denis),  A.,  i,  616. 
Cytidine  and    its    salts    (Levene    and 

Jacobs),  A.,  i,  96. 
Cytosine-5-acetic  acid  and  its  picrate 
and  hydrochloride  (Johnson,  Peck, 
and  Ambler),  A.,  i,  576. 
Cytosine-5-carboxylic  acid,  2-thio-.  See 
2-Thiopyrimidine-5-carboxylic  acid, 
6-amino-. 


Dacrydene  and  its  derivatives  (Baker 

and  Smith),  A.,  i,  479. 
Damasceninic  acid,  synthesis  of  (Ewins), 

P.,  277. 
Dammar  resins,  properties  of  (Coffig- 

nier),  a.,  i,  550. 
Datura,  active  constituents  of  species  of, 

from  India  (Andrews),  T.,  1871  ;  P., 

248. 
Datura  metel,  alkaloids  in  the  seeds  of 

(Schmidt),  A.,  ii,  143. 
Datnric  acid,  methyl  ester  and  magnesium 

salt  of  (Meyer  and  Eckert),  A.,  i, 

106. 
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Deamidisation  (Bostock),  A.,  ii,  1112. 

Decacyclene  (Padoa),  A.,  i,  362. 

a-  and    5-Decaliydro-5-naplitliol   (Mas- 

CARELLI),  A.,  i,  965. 
Decamethyleneglycol,      diethyl      ether 

(Egokoff),  a.,  i,  253. 
Decamethylene  a-5-oxide  (Egoroff),  A., 

i,  253. 
Decane,  oK-dibromo-  (Egoroff),  A.,  i, 
253. 
tetrahroTao-,    aK-dimtxo-,    and    an-di- 
oximino-  (v.  Braun  and  Sobecki), 
A.,  i,  831. 
Decane-SSTjTj-tetracarboxylic  acid  and  its 

ethyl  ester  (Remfry),  T.,  623. 
Decylene   oxide,   glycol    from,   and   its 
diacetyl    derivative   (Prileschaeff), 
A.,  i,  255. 
Sedimethoxynarceine     and     its     salts 

(Hope  and  Robinson),  T.,  1168. 
Dehydracetic     acid,     constitution      of 

(Hale),  A.,  i,  721. 
Dehydration  by  means  of  ether  (Stan£!K.), 

A.,  ii,  269. 
Dehydrobulbocapnine     methyl      ether, 
salts  of  (Gadamer  and  Kuntze),  A., 
i,  1012. 
Dehydrocamphenylic     acid    {tricyclenic 
acid),  constitution  of  (Komppa),  A.,  i, 
642. 
Dehydrogenation  by  catalysis   (Zelin- 

sky),  A.,  i,  958. 
Dehydroindigotin,  action  of,  with  acids 

and  alkalis  (Kalb),  A.,  i,  680. 
Dehydro-j8-naphthol    sulphide    and    its 
phenylhydrazone       (Hiluitch       and 
Smiles),  T.,  981. 
De-iV^-methylbishydrocotarnine  and  its 
salts    and    derivatives   (Freund   and 
Kupfer),  a.,  i,  911. 
De-iV^-methyhsobishydrocotarnine  and  its 
salts  (Freukd  and  Kupfer),  A.,  i,  911. 
Denitrifieation  in  the  vegetable  kingdom 
(Maz]5),  a.,  ii,  518,  642. 
formation  of  oxides  of  nitrogen  during 
(Suzuki),  A.,  ii,  916  ;  (Lebedeff), 
A.,  ii,  917. 
Density,  relation  between,  refractivity, 
and  magnetic  rotation  of  solutions 
(ScHVv^ERs),  A.,  ii,  92. 
and  chemical  constitution  (Earl),  A., 

ii,  17. 
of  gases,  determination  of  (Jaquerod 

and  Tourpaian),  A.,  ii,  189. 
of  homogeneous  solids,  determination 
of,     by     the     "floating"    method 
(Andreae),  a.,  ii,  469. 
of     liquids,     determination     of    the 
(Hartley and  Barrett),  T.,  1072  ; 
P.,  100. 
Deoxycholic  acid,  occurrence  of,  in  gall 
stones  (KtJSTER),  A.,  ii,  57. 


Deoxy-2?-toluoiii,  dibromo-  (Curtius  and 

Kastner),  a.,  i,  325. 
Depressimeter,  automatic  stirrer  for  the 

(Reicher),  a.,  ii,  93. 
Derrin  (Lenz),  A.,  ii,  646. 
Derris,  constituents  of  species  of  (Lenz), 

A.,  ii,  645. 
Destrictasic  acid  (Hesse),  A.,  i,  209. 
Dextrin,  action  of  acids  and  hydracids 
on  (Oechsner    de    Coninck    and 
Raynaud),  A.,  i,  423. 

action  of  hydracids  on  (Oechsner  de 
Coninck  and  Raynaud),  A.,  i,  607. 

action  of  oxalic,  lactic,  malonic,  and 
tartaric  acids  on  (Oechsner  de 
Coninck  and  Raynaud),  A.,  i, 
770,  771. 

reactions  of  (Oechsner  de  Coninck), 
A.,i,  181. 
Dextrins,    formation     of,    from    starch 

paste   by  bacilli  (Schardinger),  A., 

i,  181. 
Dextrose,     production    of,     from     the 
digestion  of  cellulose  (Lusk),  A.,  ii, 
311. 

in  eggs  (Diamare),  A.,  ii,  129. 

in  hens'  eggs  (Salkowski),  A.,  ii,  626. 

mutarotation  and  electrical  conduct- 
ivity of  (Rare  and  Roy),  A.,  i,  14. 

influence  of  sodium  and  potassium 
hydroxides  on  the  optical  beha- 
viour of,  in  solution  (Profilo),  A., 
i,  769. 

densities  of  solutions  of  (Ling, 
Eynon,  and  Lane),  A.,  i,  354. 

proportion  of,  to  Isevulose  in  pre- 
served fruits  (Favrel  and 
Garnier),  a.,  ii,  1036. 

decomposition  of,  by  dilute  sulphuric 
acid  (Ost  and  Brodtkorb),  A.,  i, 
951. 

instability  of,  at  the  temperature  and 
alkalinity  of  the  body  (Hender- 
son),  A.,  i,   769. 

destruction  of,  by  light  (Mayer),  A., 
i,  423  ;  (JoLLEs),  A.,  i,  524. 

diffusion  of,  in  presence  of  sucrose 
(Ryvs'Osch),  a.,  ii,  818. 

action  of  barium  hydroxide  on  (Upson), 
A.,  i,  423. 

permeability  of  blood  corpuscles  to 
(Rona  and  Doblin),  A.,  ii,  302. 

selective  power  of  vegetable  cells  for 
(Lindet),  a.,  ii,  422. 

detection  of,  by  Nylander's  test 
(Goldsobel  and  Sonnenberg),  A., 
ii,  339. 

estimation    of,     colorimetrically,     in 
urine  (Autenrieth  and  Tesdorpf), 
A.,ii,  159. 
j3-Dextrose,    separation  of  (Behrend), 
A.,  i,  14. 
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Dextrosephenylhydrazones    and     their 
derivatives    (Behrend    and     Reins- 
berg),  A.,  i,  83. 
Diabetes       {glycosuria),      experimental 
(MACLEOD    and    Pearce),    A.,  ii, 
219,    1009  ;    (Frank  and   Isaac), 
A.,  ii,  310. 
studies  in  (Edie,  Moore,  and  Roaf), 

A.,  ii,  311. 
production  of,  by  adrenaline  in  thy- 
roidectomy (Underhill),  a.,  ii,  137. 
produced  by  adrenaline,  and  its  hin- 
drance     by      urethane       narcosis 
(Underhill),  A.,   ii,   312. 
and  acapnia  (Henderson  and  Under- 
hill), A.,  ii,  813. 
after  injection  of  sucrose  (Le  Goff), 

A.,ii,  752. 
metabolism   in  (Medigreceanu  and 

Kristeller),  a.,  ii,  417. 
and  carbohydrate  metabolism  (Pavy 
and     GouDEN:     Underhill     and 
Fine),  A.,  ii,  1001. 
degradation  of  fatty  acids   in  (Baer 

and  Blum),  A.,  ii,  512. 
creatine  and   creatinine   excretion  in 

(Taylor),  A.,  ii,  310. 
Pancreatic  diabetes  in    cold-blooded 

animals  (Diamare),  A.,  ii,  1117. 

Phloridzin  diabetes(GEiiBE),  A. ,  ii,  420. 

protein  metabolism  in  (Wolf  and 

Osterberg),  A.,  ii,  512. 

Benal  diabetes  (Pollak),  A.,  ii,  417. 

aa'-Diacetoacetin  (Alpern    and  Weiz- 

mann),  T.,  85. 
Diaoetone  alcohol,  preparation  of  (Hoff- 
man), A.,  i,  415. 
Diacetophenone,  di-m-  and  ^-hydroxy- 
com pounds  of,  witli  tin  tetrachloride 
(Pfeiffer,   Friedmann,  Goldberg, 
Pros,  and  Schwarzkopf),  A.,  i,  791. 
2:4-  and  2:5-Diacetoxyanisole  (Moore), 

T.,  1045  ;  P.,  119. 
75-Diacetoxybutane,    a-bromo-  (Paris- 

klle),  a.,  i,  941. 
4:4'-Diacetoxy-3:3'-dimethythiolhydro- 
benzoin,  2:b:2':b'-tetrahxomo-,  diacet- 
ate      (Zincke,     Frohneberg,      and 
Kempf),  a.,  i,  441. 
4:4'-Diacetoxy-3:3'-ditolyl,  b:b'-di- 

bromo-  (Moir),  P.,  227. 
a-Diacetoxjnnercurianilinobutyric  acid, 
ethyl  ester   (Sohobller,   Schrauth, 
and  Goldacker),  A.,  i,  700. 
a-Diacetoxymercurianilinopropionic 
acid,      ethyl      ester       (Schoeller, 
Schrattth,  and  Goldacker),  A.,  i, 
700. 
o-Diacetoxymercurianilinoxsovaleric 
acid,       ethyl      ester       (Schoeller, 
Schrauth,  and  Goldacker),  A.,  i, 
•  700.  t. 


4:4'-Diacetoxy-)3-phenylcoumarin  (Bae- 
GELLiNi  and  Leonardi),  A.,  i,  902. 

Diacetoxysuccinic  acid.  See  Diacetyl- 
tartaric  acid. 

9 :  10-Diacetylanthraquinol-l  :2-dihydro- 
phenazine  (Ullmann  and  Fodor), 
A.,  i,  467. 

Diacetylbenzoylosazone  (Auwers, 

Dannehl,   and  Boennecke),  A.,   i, 
171. 

7:13-Diacetyl-5:13-dihydroquindoline 
(Fighter  and  Rohner),  A.,  i,    86. 

Liacetylmorphine,  dicYAoro-  (Wi eland 
and  Kappelmeier),  A.,  i,  746. 

Diacetyloxalic  acid,  ethyl  ester,  phenyl- 
hydrazone  and  methylhydrazone  of 
(DiKLs  and  Kollisch),  A.,  i,  230. 

9:10-Diacetylphenanthrene  and  its 
derivatives  (Willgerodt  and 
Albert),  A.,  i,   883. 

Diacetylphenylmethylhydrazone  (Diels 
and  Kollisch),  A.,  i,  230. 

0-A^-Diacetylsalicylamide  (Titherley 
and  Hicks),  T.,  869;  P.,  102. 

Diacetyltartaric  acid  {diacetoxysuccinic 
acid),  conductivity  and  dissociation 
of  (Deakin  and  Rivett),  P.,  316. 

Dialdan,  diacetyl  derivative  of  (Weg- 
SCHEIDER  and  Spath),  A.,  i,  113. 

2:2'-Dialdehydodiphenyl  and  its  phenyl- 
hydraznne  (Kenner  and  Turner), 
f.,  2112;  P.,  93,  262. 
and  its  dioxirae  (Mayer),  A.,  i,  870. 

2:5-Dialdehydop3rrrole,  3:4-c?2chloro- 
(CoLACiccHi),  A.,  i,  225. 

Dialkylanilines,  diniiro-,  action  of 
nitrous  acid  on  (vAN  Romburgh),  A., 
i,  281. 

5:6-Dialkylbarbituric  acids,  imino-,  pre- 
paration of  (Merck),  A.,  i,  572. 

)8)3-Dialkylpropionic  acids,  preparation 
of  derivatives  of  (Farbenfabriken 
VORM.  F.  Bayer  &  Co.),  A.,  i,  259. 

5:5-Dialkyliininobarbituric  acids,  pre- 
paration of  (Merck),  A.,  i,  1035. 

5:5-Dialkylthiobarbituric  acids,  pre- 
paration of  (Merck),  A.,  i,  1032. 

Dialuric  acid,  p-phenylenedi-imine  ester 
of  (Richtkr),  a.,  i,  757. 

Dialurodi-imine  (Richter),  A.,  i,  757. 

"Dialys6  Golaz,"  preparation  of,  from 
gentian  root  (Burmann),  A.,  ii,  528. 

Dialysis  and  Dialysor.  See  under  Dif- 
fusion. 

Diammoninm  compounds.  See  under 
Ammonium. 

Diamond,  electrical  conductivity  and 
behaviour  of,  at  high  temperatures 
(Doelter),  a.,  ii,  601. 

Di-mamylcyanamide      (Traube      and 

SfeENGELHARDT),  A.,  i,  955. 

DlMoamylpiperazine  (Clarke),  T.,  1934. 
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Dianhydrodicotarnme^rmitromesitylene 

(Hope  and  Robinson),  T.,  2135. 
Dianliydrodicotaniine-2:4:6-<rmitro-TO- 

xylene  (Hope    and    Robinson),    T., 

2134. 
l:4-Dianiliuoa]ithraquiiione    (Ullmann 

and  Billig),  A.,  i,  490. 
3:6-Diaiiilino-p-benzoquiiione-3-acetic 

acid  (Morner),  A.,  i,  57. 
Dianiliiio-i?-benzoquiiioneanil(KusTER), 

A.,  i,  69. 
3:6-Dianiliiio-9-phenylxaiithenyl 

chloride  (Pope  and  Howard),  T.,  552. 
aS-Dianisylfulgenic  acid   (Stobbe    and 

Benary),  a.,  i,  877. 
o5-Dianisylfulgide         (Stobbe      '   and 

Benary),  a.,  i,  377. 
Dianisylidene  di-  and  <W-sulphides,  di- 

hydroxidea  (Bugge  and  Blooh),  A.,i, 

61. 
3-Diam8yl-2-metliyl-4-quinazolone,    4'- 

amino-,   and   4'-amino-7-acetylainino- 

(BoGERT,  GoRTNER,  and  Amend),  A., 

i,  581. 
l:l'-Dianthraquinonyl,    2:2'-rfihydroxy- 
(Benesch),  a.,  i,  794. 

4:4'-c?ihydroxy-,    and    2-A:2' -A' -tetra- 

hydroxy-   and   sodium   salt   of  the 

latter  (Scholl  and  Seer),  A.,  i,  454. 

2:2'-Dianthraquinonyl,    and    <^iamino-, 

and  dimtxo-  (Scholl  and  Neovius), 

A.,  i,    458. 
2:2'-I)iaiitIiraquinonylcarbamide  (Farb- 

wbrke  vorm.   Meister,   Lucius,  & 

Bruning),  a.,  i,  655. 
l:l-Dianthraquiiionyl-|j-plienylene- 

diamine  (Ullmann  and  Fodor),  A.,  i, 

467. 
s-Dianthraqniuonylthiocarbaiuide 

(Badische  Anilin-  &  Soda-Fabrik), 

A.,  i,  886. 
Diaryl  ketones,  metallic  compounds  of 

(Schlenk  and  Weickel),  A.,  i,  545. 
Diastase  (Buraczewski,  Krauze,  and 
Krzemecki),  A.,i,  1052. 

action  of,  on  lecithin  (Lapidus),  A., 
i,  248. 

of  the  liver,  action  of  lipoids  on 
(Oentanni),  a.,  ii,  54  ;  (Starken- 
stein),  a.,  ii,  747. 

estimation    of    (Schirokauer     and 
WiLENKO),  A.,  ii,  675. 
Diastases  (Bang),  A.,  i,  691. 

action  of  ultra-violet  light  on  (Agul- 
hon),  a.,  ii,  243. 

influence    of    serum    and    lymph    on 
(Wohlgemuth),  A.,ii,  743. 
Diastatic  action,  influence  of  lecithin  on 

(Terroine),  a.,  ii,  997. 
Diazoacetic  acid,  ethyl  ester,  interaction 

of,     with    jp-xylene    (Buchner    and 
stones'V'ZE),  A.,  i,  50. 


Diazoamino-compounds,   preparation   of 

(Vaubel),  a.,  i,  1049. 
Diazoaminotetrazolic     acid,     salts     of 

(Hofmann  and  Hock),  A.,  i,  1049. 
Diazo-tf'-anilopyrine    chloride     and    its 

compound  with  ;8-naphthol 

(MiCHAELis and  Abraham),  A.,  1,1038. 
Diazo-compounds,  thermochemical 

studies  of  (Sventoslavsky),  A.,  ii, 
967. 

aliphatic,    constitution   of    (Thiele), 
A.,  i,  845. 
Diazobydrazides  (Fischer),  A.,  i,  90. 
Diazometbane,     action     of,     on      iso- 

oxazolones     (Oliveri-MandalA.    and 

Coppola),  A.,  i,  492. 
Diazonium    sulphinates,   preparation   of 

(Claasz),  a.,  i,  695. 
Diazotetrazolebenzylideneaminoguanid- 

ine   and   its   sodium  salt   (Hofmann 

and  Hock),  A.,  i,  1048. 
Diazotetrazolepbenylhydrazide   and   its 

sodium    derivative    (Hofmann     and 

Hock),  A.,  i,  1048. 
Diazotetrazole-semicarbazide  (Hofmann 

and  Hock),  A.,  i,  1048. 
Dibenzaldebyde,  c?i-?n,- hydroxy-,  and  di- 

0-,  m-  and  jo-nitro-,    compounds    of, 

with     tin     tetrahalides      (Pfeiffer, 

Friedmann,   Goldberg,    Pros,    and 

Schwarzkopf),  A.,  i,  791. 
Dibenzbydrylamine  and  its  hydrochloride 

(Mailhe  and  Murat),  A.,  i,  535. 
3:6-Dibenzhydryldihydro-l:2:4:5-tetr- 

azine  (Stolli?;  and  Laux),  A.,  i,  509. 
2;5-Dibenzbydryl-l:3:4-oxadiazole,    and 

di-w-hromo-,   and  di-w-eh\oro-  (Stoll^ 

and  Laux),  A. ,  i,  508. 
3:6-Dibenzhydryl-l:2:4:S-tetrazine 

(Stoll^  and  Laux),  A.,  i,  509. 
Dibenzoarsinic  acid,   diquinine  ester  of 

(Oechslin),  a.,  i,  760. 
3:5-Dibenzo-A^=^-c2/c^oheptadiene,l-imino- 

2-cyano-  (Kenner  and  Turner),  T., 

2110;  P.,  263. 
3:5-Dibenzo-A^:^-c2/cZobeptadiene-2-carb- 

oxylic  acid,    1-imino-   (Kenner  and 

Turner),  T.,  2111  ;  P.,  263. 
3;5-Dibenzo-A^-^-ct/cZobeptadien-l-one 

and  its  oxime  (Kenner  and  Turner), 

T.,  2111  ;P.,  263. 
Dibenzophenone,  compound  of,  with  tin 

tetrachloride  (Pfeiffer,  Friedmann, 

Goldberg,  Pros,  and  Schwarzkopf), 

A.,  i,  791. 
s-Dibenzoylacetonedicarboxylic  add  and 

its  diethyl  ester  (Hale),  A.,  i,  722. 
Di-o-benzoylaminodibenzamide(BoGEiiT, 

Gortner,  and  Amend),  A.,  i,  582. 
Dibenzoyldianilinostilbene  and  itsmeth- 

iodide  (Everest  and  McCombie),  T., 

1758  ;  P.,  218. 


If 
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Dibenzoyl-iV^-diliydroantliraqTiinone- 

azine  (Scholl  and  Edlbacher),  A. ,  i, 

756. 
)8C-Dibenzoyl-j3f-dimethylheptane  (Hal- 

LER  and  Bauer),  A.,  i,  652. 
3:4:5 :6-Dibenzoylenebenzoic  acid  and  its 

salts  and  ethyl  ester  (Marotta),  A.,  i, 

980. 
Dibenzoyl-d-naphthol      sulphide      and 

sulphoxide  (Hilditch  and    Smiles), 

T.,  983. 
4:4'-Dibenzoyloxy-3:3-ditolyl,  5:5'-di- 

bromo-  (Moir),  P.,  227. 
9 :  lO-Dibenzoylphenanthrene         (Will- 

GERODT  and  Albert),  A.,  i,  883. 
ay-Dibenzoyl-iS-phenylbutyric  acid, ethyl 

ester  (Dieckmann  and  v.  Fischer), 

A.,  i,  452. 
4:6  Dibenzoylwophthalicacid(PHiLiPPi), 

A.,  i,   793. 
Dibenzoylpiperidide,  compound  of,  with 

tin  tetrachloride   (Pfeiffer,    Fried- 

MANN,   Goldberg,    Pros,  .  and    Sch- 
warzkopf), A.,  i,  792. 
)8j8-Dibenzoylpropane     and     its     oxime 

(Haller  and  Bauer),  A.,  i,  726. 
Dibenzoylrhein    (Fischer  and  Gross), 

A.,  i,  886. 
2:5-Dibenzoylterephthalic     acid     (Phi- 

LiPPi),  A.,  i,  793. 
u-Dibenzylaminoacetophenone,   phenyl- 

hydrazones  of  (Busch  and  Hefele), 

A.,  i,  584. 
Dibenzylaminosuccinic  acid  and  its  salts 

(Frankland),  T.,  1781  ;  P.,  206. 
Dibenzylammonium  nitrite      (Ray    and 

Datta),  T.,  1477;  P.,  127. 
Dibenzylbutanetetracarbozylic        acid, 

ethyl  ester  (Wolff),  A.,  i,  690. 
Dibenzylcyanamide  (TRAUBEand  Engel- 

hardt),  a.,  i,  955. 
s-Dibenzyldimethylethylenediamine 

(Clarke),  T.,  1935. 
3:4:3:6-Dibenzylenebenzoic  acid  and  its 

silver  salt  and  ethyl  ester  (Marotta), 

A.,i,  981. 
Dibenzylethylcarbinol      (Davies     and 

Kipping),  T.,  299. 
Dibenzylhomophthalide     (Bauer     and 

WoLZ),  A.,  i,  872. 
Dibenzylidene    di-    and    <«-sulphides, 
hydroxides    (Block,     Hohn,    and 
Bugge),   a.,   i,   47  ;    (Bugge    and 
Block),  A.,  i,  60. 

^e^rasulphide    (Block,     Hohn,     and 
Bugge),  A.,  i,  47. 
3:7-Dibenzylideneaniino-2-styryl-4- 

quinazolone      (Bogert,     Bell,     and 

Amend),  A.,  i,  163. 
Dibenzylidenebydrazinoacethydrazide 

(Curtius     and     Hussong),     A.,     i, 

400. 


Dibenzylmethylallylammonium  iodide 
(Emde  and  Schkllbach),  A.,  i,  282. 

Dibenzylmetbylamine,  di-p-hydroxy- 
(Tiffeneau),  a.,  i,  779. 

aa-Dibenzyl-)3-methylpropane-a;8-diol 
(Parry),  T.,  1173  ;  P.,  142. 

Dibenzylmethylsilicol  (Kipping  and 
Hackford),  T.,  142;  P.,  9. 

Dibenzylmethylsilicyl  oxide  (Kipping 
and  Hackford),  T.,  142. 

9:10-Dibenzylphenanthrene  (Willger- 
ODT  and  Albert),  A.,  i,  883. 

3:6-Dibenzyl-2-)3-phenylethyl-l:4:6-pyr- 
onone  (Wedekind,  Haussermann, 
Weisswange,  and  Miller),  A.,  i, 
220. 

ojS-Dibenzyl-a-pbenylhydrazine  hydro- 
chloride (Franzen  and  Kraft),  A., 
i,  817. 

aa-Dibenzylpropane,  o-bromo-  (Davies 
and  Kipping),  T.,  300. 

Dibenzyhsopropenylcarbinol  (Parry), 
T.,  1173  ;  P.,  142. 

Dibiphenylene-ethylene  bichloride  (Nor- 
Ris,  Thomas,  and  Brown),  A.,  i,  32. 

Di-i3-butyrylphenylcarbamide  (Kunck- 
ell),  a.,  i,  990. 

Dicamphenone,  and  its  derivatives  (Cas- 
TELLANA  and  Ferrero),  a.,  i,  217. 

t-Dicamphenoneimine  (Castellana  and 
Ferrero),  A.,  i,  217. 

Dicamphor,  derivatives  of  (Oddo),  A.,  i, 
475. 
^crnitroso-,    derivatives  of   (Castel- 
lana and  Ferrero),  A.,  i,  217. 

Di-i-camphor,  ^er-nitroso-  (Castellana 
and  Ferrero),  A.,  i,  217. 

Dicamphor-0-sulphomc  acid,  catechol, 
resorcinol  and  quiuol  esters  (Hil- 
ditch), A.,  i,  893. 

Dicamphor-j8-sulph&nyl  dwulphide  (Hil- 
ditch), A.,  i,  892. 

Di-a-carbethoxybutyrylbenzidine  (Rem- 
fry),  T.,  622. 

3:5-Dicarboxy-4:4-dietbyltrimetbylene- 
dicarbonimide,  amide  of,  and  its 
metallic  salts  (Ghiglieno),  A.,  i,  321. 

)3- Dicarboxylic  compounds,  reaction  be- 
tween alkylideneurethanes  and  (BiAN- 
CHi  and  Schiff),  A.,  i,  977. 

Dicentrine,  pharmacology  of  (Iwaka- 
wa),  a.,  ii,  421. 

Di-2-chloro- 1  -naphthylideneacetone 
(Sachs  and  Brigl),  A.,  i,  720. 

Oicinnamoylcarbamide  (Remfry),  T., 
623. 

Dicinnamoylhydrazide  (Muckermann), 
A.,  i,  682. 

Dicinnamoylpiperidide,  compound  of, 
with  tin  tetrachloride  (Pfeiffer, 
Friedmann,  Goldberg,  Pros,  and 
Schwarzkopf),  A.,  i,  792. 
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Dioinnamyldiethylammonium  chloride 
(Emde  and  Schellbach),  A.,  i,  282. 

Dicinnamylidene  di-  and  <n-sulphides, 
hydroxides  (BuGGEandBLOCH),  A., i,  61. 

Di-o-coumaric  acid  (Fischer,  Freuden- 
BERG,  and  Hoesch),  A./i,  875. 

l:2'-Dicoumarone,  2:l'-c?zhydroxy-,  de- 
rivatives of  (Fries  and  Pfaffen- 
borf),  a.,  i,  150. 

a5-Dicumylbutane-)37-dicarboxylic  acid 
(Stobbe  and  Hartel),  A.,  1,  377. 

aS-Dicumylfulgenic  acid  (Stobbe  and 
Hartel),  A.,  i,  377. 

oS-Dicumyh'sofulgenio  acid  (Stobbe  and 
Hartel),  A.,  i,  377. 

aS-Dicumylfalgide  (Stobbe  and  Har- 
tel), A.,  i,  377. 

oS-Dicumylisofulgide  (Stobbe  and  Har- 
tel), A.,  i,  377. 

Di-ij/-cumylplithaldi-iiiiide  (Kuhara  and 
Komatsu),  a.,  i,  208. 

Didecyl  ketone  and  its  oxime  (Pickard 
and  Ken  von),  T.,  57. 

Di-p-dimethylaminobenzaldeliyde,  com- 
pounds of,  with  tin  tetra-bromide  and 
-chloride  (Pfeiffer,  Friedmann, 
(Goldberg,  Pros,  and  Schwarz- 
kopf), A.,  i,  791. 

^-Didiphenylamine   and  its  derivatives 
(Wieland  and  SiJssER),  A.,  i,  570. 
^ibromo-,    and    o-chloi'o-    (Wieland 
and  SiJssER),  A.,  i,  571. 

Didiphenyldihydrophenazine  and  its 
hydrochloride  (Wieland  and  Susser), 
A.,  i,  571. 

Di-4-diphenylmethaiie,  co-bromo- 

(ScHLENK,    Eenning,    and   Racky), 
A.,  i,  596. 

2:6-Didiphenylmethylenedihydro-l:3:4- 
ozadiazole  (StolliS  and  Laux),  A.,  i, 
508. 

Dielectric  cohesion  and  constants.  See 
under  Electrochemistry. 

Diervilla  lutea,  fraxin  in  (Charaux), 
A.,  ii,  1023. 

Diet,  influence  of,  on  metabolism  (Koch- 
MANN  and  Petzsch),  A.,  ii,  506. 
influence  of,  on  respiration  (Benedict, 

Emmes,  and  Riche),  A.,  ii,  211. 
constituents   of   the   ash   of  (Tiger- 
stedt),  A.,  ii,  412. 
.  deficient  in  calcium  and  phosphorus, 
eff"ect  of,  on  the  secretion  of  milk 
(Fingerling),  a.,  ii,  510. 

j>p'-Diethoxybenzil  and  its  osazone 
(Vorlander,  Friedberg,  van  der 
Merve,  Rosenthal,  Huth,  and  v. 
Bodecker),  a.,  i,  866. 

pp'-Diethoxybenzilic  acid  (Vorlander, 
Friedberg,  van  der  Merve,  Rosen- 
thal, Huth,  and  v.  Bodecker), 
A.,  i,  867. 


5:5-DietIiozy-a-diniethyldihydrouracil 

{5:5-diethoxy-2:6-dioxy-3:i-di'm€thyl- 
dihydropyrimidine),  4-hydroxy- 

(Henkel),  a.,  i,  160. 

5:5-Diethoxy-j3-diinethyldihydronracil 
{5:5-diethoxy-2:6-dioxy-l-A-dimethyl- 
dihydropyrimidine),  4-hydroxy- 

(Henkel),  a.,  i,  160. 

i8;8-Diethoxy-aa-diniethylpropionic  acid, 
ethyl  ester  (Shdanovitsch),  A.,  i, 
10. 

4:4'-Diethoxytriphenylacetonitrile 
(Vorlander,   Friedberg,   van   der 
Merve,  Rosenthal,  Huth,  and  v. 
Bodecker),  A.,  i,  868. 

Diethylacetylbenzamide  (Freund  and 
Fleischer),  A.,  i,  236. 

^-Diethylaminobenzyl-1-aminoanthra- 
quinone(FARBWERKEvoRM.  Meister, 
Lucius,  &  Bruning),  A.,  i,  995. 

5-DiethyIaminobenzyl-3-methylbenzoic 
acid,  2-hydroxy-,  and  its  sodium  salt 
(Anilinfarben-        &         Extrakt- 
Fabriken  vorm.  J.  R.  Geigy),  A.,  i, 
978. 

5-Diethylaniinochlorobenzyl-3-methyl- 
benzoic    acid,    2-hydroxy-    (Anilin- 
farben- &  Extrakt-Fabriken  vorm. 
J.  R.  Geigy),  A.,  i,  978. 

5-Diethylamino(^ichlorobenzyl-3-methyl- 
benzoic  acid,  2-hydroxy-  (Anilin- 
farben- &  Extrakt-Fabriken  vorm. 
J.  R.  Geigy),  A.,  i,  978. 

p-Dietbylaminoethylcarbonatobenzoic 
acid,   methyl    ester,   and   its    hydro- 
chloride (Einhorn  and  Rothlauf), 
A.,  i,  705. 

Diethylaminoethylguaiacol  and  its 
hydrobromide  (EiNHORN  and  Roth- 
lauf), A.,  i,  704. 

Diethylaminoethylsalicylic  acid,  ethyl 
and  methyl  esters  (Einhorn  and 
Rothlauf),  A.,  i,  704. 

Diethylaminoethylthymol  and  its 
citrate  (Einhorn  and  Rothlauf), 
A.,  i,  704. 

Diethylaminomorphide  and  its  salts 
(Wieland  and  Kappelmeier),  A.,  i, 
746. 

4-Dimethylaminophenylazomethine-5- 
acridine    (Porai-Koschitz,     Ausch- 
KAP,  and  Amsler),  A.,  i,  689. 

2-Diethylaniino-2-phenyldihydro-l:3- 
benzoxazine-4-one,    and     its    hydro- 
chloride (Titherley  and  Hughes), 
T.,  1503. 

«-Diethylamino-a-phenyl-Ao-hexen-5-one 
(Andri?;),  a.,  i,  269. 

4-I)iethyIaminoplienylimino-3-phenyl- 
7sooxazolone  (Meyer),  A.,  i,  687. 

o-Diethylamino-a-phenyl-A<«-penten-7- 
one  (Andr6),  A.,  i,  269. 
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Diethylaminostyryl  phenyl  ketone 

(ANDRfe),  A.,  i,  269. 
Diethylanunonium    osmichloride    (Gut- 
bier  and  Maisch),  A.,  i,  19. 

telluri-bromide    and    -chloride   (Gut- 
bier,     Flury,     and     Micheleb), 
A.,  i,  182. 
5:5-Dietliylbarbitaric    acid,     2-imino-, 

and     its     nitrate     (Merck),    A.,    i, 

1035. 
l:8-Dietliylcaffolide  (Biltz  and  Topp), 

A.,  i,  693. 
3:4-Diethylcarbonatobenzoic    acid,    and 

its  acid  chloride  (Francis  and  Nier- 

enstein),  a.,  i,  643. 
2-m.j;-Diethylcarbonatobenzoyloxy- 

benzoic    acid,    nitro-   (Francis    and 

Nierenstein),  a.,  i,  643. 
3:4-Diethylcarbonatopbenylglyoxylonit- 

rile  (Francis  and  Nierenstein),  A., 

i,  644. 
Diethylcreatinine  platinichloride  (Henz- 

erling),  a.,  i,  21. 
Diethylcyanamide  (Traube  and  Engel- 

hardt),  a.,  i,  955. 
2:2'-Diethyl-l:l'-dianthraqainonyl 

(SCHOLL,       POTSCHIWAUSCHEG,       and 

Lenko),  a.,  i,  1008. 
Diethyldiquinolenyl    chloride    and    its 

derivatives     (Kaufmann,     Strubin, 

Anastachewitch,       Popper,       and 

Sznajder),  a.,  i,  328. 
Diethyldiquinolyl  chromate  and  picrate 

(Kaufmann,    Strubin,   Anastache- 
witch, Popper,  and  Sznajder),  A.,  i, 

328. 
Diethylenediaminechromic    salts,     1:2- 

dichloTo-  (Werner),  A.,  i,  951. 
Diethylenediaminecobalt,  1:2-  and  1:6- 

c^initro-,  active  salts  (Werner),  A., 

i,  841. 
Dietbylenesulphidemethylsulphine, 

h3'droxide,      decomposition      of,     in 

aqneous  solution  (Green  and  Suther- 
land), T.,  1174;  P.,  140. 
Diethylethylenedibarbitaric  acid 

(Wolff),  A.,  i,  690. 
7€-Diethylheptan-8-ol  and  its    phenyl- 

urethane  (Zkrneb),  A.,  i,  950. 
1 :3-Diethylc2/c^bexadiene  (  Henderson 

and  Boyd),  T.,  2164;  P.,  277. 
l:3-Diethyl«/c?ohexan-5-ol  (Henderson 

and  Boyd),  T.,  2162;  P.,  277. 
l;3-Diethylc7/cZohexene  and  its  dihrom- 

ide  (Henderson  and  Boyd),  T.,  2163  ; 

P.,  277. 
1:3- Diethylhydantoin- 5- carboxy lie  acid, 

5-hydroxy-,  lactaraide  of  (Biltz  and 

Topp),  A.,  i,  693. 
l:3-Diethylhydantoylamide,  5-hydroxy-, 

and  its  derivatives  (Biltz  and  Topp), 

A.,  i,  693. 


l:3-Diethylhydantoylcarbamide,  5-hydr- 
oxy- (Biltz  and  Topp),  A.,  i,   693. 
Diethylmalouic  acid,  ethyl  and  methyl 
esters,   condensation   of,   witli  malon- 
amide  (Remfry),  T.,  619. 
Diethylmalonylbenzidine        (Remfry), 

T.,  622. 
Diethylmalonylethylmalonamide  (Rem- 
fry), T.,  618. 
Diethylmalonylmalonamide      and      its 

sodium  salt  (Remfry),  T.,  617. 
Diethylmalonylmethylmalonamide 

(Remfry),  T.,  618. 
l:l-Diethyl«/c^opentane,    and    2-bromo- 
(KiJNERand  Voznesensk.y),A.,  i,  968. 
l:2-Dietbyl-Ai-c?/cZopentene        (Kijneb 

and  Amosoff),  A.,  i,  967. 
l:l-Dietliyl-A^-c2/cfopentene  and  its  deri- 
vatives (KiJNER  and  Voznesensky), 
A.,  i,  968. 
9:10-Diethylphenanthrene,    and    aa-di- 
chloro-,  and  a-hydroxy-  (Willgerodt 
and  Albert),  A.,  i,  883. 
8:16-Diethylpyranthrone  (Scholl,  Pot- 
schiwauscheg,  and  Lenko),   A.,   i, 
1008. 
Diethylthiobarbituric     acid     (Merck), 

A.,  i,  683. 
4:4-Diethyltrimethylenedicarbonimide 

(Ghiglieno),  a.,  i,  321. 
4:4-Diethyltriniethylenedicarbonimide- 
3:5-dicarboxylic  aci4 (Ghiglieno),  A., 
i,  321. 
4:4'-Diethyltriphenylacetonitrile  (Vor- 
lander,  FriedberGjVander  Merve, 
Rosenthal,Huth,  and  v.  Bodecker), 
A.,  i,  867. 
7:9-Dietbyluric  acid4:5-diglycol,  degra- 
dation of  (Biltz  and  Topp),  A.,  i,  693. 
Diferalic  acid  (Fischer,  Freudenberg, 

and  Hoesch),  A.,  i,  875. 
Diffasion  experiments  (Scarpa),  A.,  ii, 
472. 
rate  of,  and  relative  size  of  molecules 
(SvEDBEiiG     and    Andreen-Sved- 
bero),  a.,  ii,  375. 
of  dissolved  substances  (Vanzetti), 

A.,  ii,  260. 
in  solutions  of  electrolytes  (Vanzetti  : 

Girard),  a.  ,  ii,  860. 
formation  of  concentric  rings  in  (LlESE- 

gang),  a.,  ii,  27. 
Dialysis  of  colouring  matters  (Biltz 

and  Pfenning),  A.,  ii,  375. 
Dialysor,     a    new    (Zsigmondy    and 

Heyer),  a.,  ii,  260. 
Osmosis  in  plants  (Armstrong  and 
Armstrong),  A.,  ii,  918. 
in  plants,  action  of  anaesthetics  on 
(Lepeschkin),  a.,  ii,  919. 
Osmotic  equilibrium  between  two  fluid 
phases  (Gay),  A.,ii,  260,  850. 
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Diffusion : — 

Osmotic  phenomena  in  non-conducting 

media  (Bary),  A.,  ii,  702. 
Osmotic  pressure  (Prud'homme),  A., 
ii,  1071. 
measurement  of    (v.    Antropoff), 
A.,   ii,   472;  (Fouard),   A.,   ii, 
1071. 
historical  data  relating  to  (Rosen- 

stiehl),  a.,  ii,  588. 
relation  of,  to  temperature  (Morse, 
Holland,  Frazer,  and  Mears), 
A.,  if,  191  ;  (Morse,  Holland, 
and    Carpenter),   A.,    ii,    375 ; 
(Morse,    Holland,    and   Zies  ; 
Morse,  Holland,  and  Myers), 
A.,  ii,  473 ;  (Morse,  Holland, 
Zies,  Myers,  Clark,  and  Gill), 
A.,  ii,  701. 
of  colloids   (Duclaux  and  Woll- 
man),    a.,    ii,   588  ;    (Biltz  and 
Pfenning),  A.,  ii,  702. 
Digallic  acid  (Fischer  and  Freuden- 
berg),  a.,  i,  875. 
methyl   ester,    pentamethyl   ether   of 
(Mauthner),  a.,  i,  725. 
Digentisic  acid  (Fischer  and  Freuden- 

berg),  a.,  i,  875. 
Digestion,  influence  of  loss  of  blood  on 
(Dobrowolskaja),  a.,  ii,  620. 
in  ruminants  (Markoff),  A.,  ii,  810. 
physiology  of  (Rosemann),  A.,  i,  998, 

iiio. 

and  absorption  (London  and  Rabino- 
wiTSCH  ;      Krym),    a.,    ii,    999  ; 
(London  and  Dag^eff),  A.,  ii, 
1000  ;    (London    and    Gabrilo- 
witsch),  a.,  ii,  1001. 
defects    of     (London,     Dageeff, 
Stassoff,   and  Holmberg),  A,, 
ii,  998. 
Digitalis  purpurea,  glucosides  from  the 
leaves  of  (Kraft),  A.,  i,  734. 
manganese    in    (Burmann),    A.,    ii, 
1125. 
Digitalis    substances,    pharmacology   of 
(Sluytermann),  a.,  ii,  911. 
influence  of,  on  blood-pressure  (Her- 
nando), A.,  ii,  1017. 
Digitogenio  acid,  oxidation  products  of 

(Kiliani),  a.,  i,  138. 
Digitonin,  preparation  of,  and  its  oxida- 
tion products  (Kiliani),  A.,  i,  139. 
Digitozin  and  strophantin,  comparative 
action  of,  on  the  heart  (Rodolico), 
A.,  ii,  515. 
influence  of  saponin  on  the   toxicity 
of  (Posto^eff),  a.,  ii,  1016. 
DiglycoUio  acid,  quinine  salts  of  (Boeh- 
ringer  &  Sohne),  a.,  i,  1011. 
o-  tqlyl  ester  of  ( BoEHRiNGER  &  Sohne), 
A.,  i,  947. 


Diglycollosalicylic  acid,  pharmacology 

of  (Ghistoni),  a.,  ii,  314. 
o-Diglycollyloxybenzoicacid(dig'ZycoZZ2/^ 

disalicylic  acid)  (Chemische  Fabrik 

V.  Heyden),  a.,  i,  133. 
Diguanides  (Corn),  A.,  i,  928. 
Diheptadecylcarbinol    and    its    acetate 

(Easterfield  and  Taylor),  T.,  2301 ; 

P.,  279. 
Dict/cZohexanone,        semicarbazone      of 

(Haller  and  Bauer),  A.,  i,  300. 
A^=i'-Dic2/cZohexene     and     its    dihydro- 

bromide  (Wallach  and  Pauly),  A., 

i,  474. 
Dic?/cZoliexylhydrazine  and    its    hydro- 
chloride (Kijner  and  Beloff),  A.,  i, 

678. 
Dihydrindamine,    dihydroxj-,    and    its 

resolution  into  active  compounds,  and 

their  salts  (Pope  and  Read),  T.,  2071 ; 

P.,  259. 
Dihydroanethole,  action  of  nitric  acid 

on  (Thoms  and  Drauzburg),  A.,  i, 

716. 
Dihydroanthracene,  trihydroxy-  and  its 

acetyl  derivative  (Tutin  and  Clewer), 

T.,  960;  P.,  90. 
Dihydrobenzanthrene  and  bromo-,  and 
rftbromo-     (Bally,     Scholl,     and 
Lentz),  a.,  i,  677. 

identity    of,     with    isochrysofluorene 
(Scroll  and  Seer),  A.,  i,  626. 
Dihydrobenzantbrone       (Bally       and 

Scroll),  A.,  i,  676. 
A^=^-Dihydrobenzene.  See  A^-^-cj/cZoHexa- 

diene. 
Dihydroberberine    and    its    methiodide 

(Gadamer),  a.,  i,   152. 
Dibydrobixin  and  its  methyl  ether  (van 

Hasselt),  a.,  i,  552. 
Dihydroisobixin  (van  Hasselt),  A.,  i, 

552. 
Dihydrobrucine   (Skita  and  Franck), 

A.,  i.,  1017. 
Dihydrocaffeic  acid  (Gorter),  A.,  i,  222. 
Dihydrocampholytic     acid,    Z-hydroxy- 

(NoYEs  and  Knight),  A.,  i.  111. 
isoDihydrocampholytic  acid,  amino-,  and 

its  derivatives  (Noyes  and  Knight), 

A.,  i,  111. 
Dihydrocarvenolide  (Wallach),  A.,  i, 

471. 
rieoDihydrocarvone,     cyano-,     and     its 

derivatives  (Lapworth  and  Steele), 

T.,  1877;  P.  240. 
Dibydrocarvonecarboxylamide,  j8-cyano- 

(Lapworth  and  Steele),  T.,  1881. 
Dihydrocarvylamine     and     its     hydro- 
chloride (Morrell),  a.,  i,  914. 
Dibydrocinnamenylcarbamic  acid, 

menthyl  ester  (Forster  and  Stotter), 

T.,  1339. 
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Dihydrocinnamenylcarbimide  {$-phenyl- 

ethyl  isocyanate  (Forstkr  and  Stot- 

TEH),  T.,  1337;  P.,  206. 
Diliydrociniiamenylphenylcarbainide 

(FoRSTER  and  Stotter),  T.,  1338. 
s-Diliydrocinnamenylphenylsemicarb- 

azide   (Forster    and  Stotter),    T., 

1338. 
Dihydrocodeine  (Skita    and  Franck), 

A.,  i,  1017. 
Dihydroeucarvone,  derivatives  of  (Rupe 

and  Rerkovius),  A.,  i,  848. 
Bihydro-a-fencholenamide       (Wallach 

and  Meyer),  A.,  i,  471. 
a-Dihydrofencholenic     acid    (Wallach 

and  Pohle),  A.,  i,  471. 
Dihydrofencholenic    acid     (ii-hydroxy- 

(Wallach    and   Wienhaus),   A.,   i, 

312. 
Dihydro-a-fenchonitrile  (Wallace  and 

Meyer),  A.,  i,  471. 
Dihydrofenchonitrile,    (Zi'hydroxy-,   and 

its  derivatives  (Wallach  and  Wien- 

HAiT.s),  A.,  i,  312. 
Dihydrogyrilone  (Gabriel),  A.,  i,  229. 
DihydrohemicWorogenic    acid    and    its 

penta-acetate  (Gorter),  A.,  i,  222. 
Dihydroindole,  preparation   and  deriva- 
tives of  (v.  Braun  and  Sobecki),  A., 

i,  747. 
0-    iV"-Dihydro-2:9-iiidoloaiithrone 

(ScHoLL  and  v.  Wolodkowitsch),  A., 

i,  889. 
Dihydrolaurolactone.        See      Campho- 

lactone. 
Dihydrolimonene  and  its  salts  (Vavon), 

A.,  i,  657. 
Sihydromorphine  and  its  sulphate  and 

hydrochloride    (Oldenberg),    A.,    i, 

668. 
Dihydronorbixin  (van  Hasselt),  A.,  i, 

552. 
Sibydroperillic  acid  and  its  methyl  ester 

and  c^ibromide  (Semmler  and  Zaar), 

A.,  i,  218. 
Dihydroperillyl  alcohol  (Semmler  and 

Zaar),  A.,  i,  218. 
Dihydmsopborol  (Skita  and  Paal),  A., 

i,  449. 
Dibydropinolol  (Wallach),  A.,  i,  891. 
Dihydropinolone,  constitution,  synthesis 

and  derivatives  of  (Wallach),  A.,  i, 

891. 
l:6-Diliydro-6-pyrimidone-2-o-tMol-;8- 

hydroxyacrylic  acid,  ethyl  ester  (John- 
son and  Shei'ard),  A.,  i,  924. 
l:6-Dihydro-6-pyrimidone-2-tliioloxalyl- 

acetic  acid,   diethyl    ester  (Johnson 

and  Shepard),  A.,  i,  924. 
l:6-Dihydro-6-pyriinidone-2-thiolpyruvic 

acid  (Johnson  and  Shepard),  A.,  i, 

924. 


Dihydroquinaldine  bases  (Heller  and 

Schmeja),  a.,  i,  747. 
5:13-Dihydroquindoline    (Fichter    and 

Kohner),  a.,  i,  86. 
Dihydroquinoline-dihydroquinoline- 

(3:3)-spiran,  2-hydroxy-  (Radulescu), 

A.,  i,  498. 
Dihydrostrychnine  (Skita  and  Franck), 

A.,  i,  1017. 
a-    and   ;8-Dihydroterpenylamines    and 

their  salts  and  derivatives  (Morrell), 

A.,  i,  914. 
Dihydrothujaketol  (Wallach  and  Chal- 
lenger), A.,  i,  471. 
Dihydrothujaketone  and  its  derivatives 

(Wallach  and  Challenger),  A.,  i, 

471. 
A^j^-Dihydro-o-toluic  acid  (Perkin),  T., 

758. 
Di-indene  (Weissgerber  and  Brehme), 

A.,  i,  623. 
Di-indenedicarboxylic  acid  (Weissger- 
ber,     VoGEL,      Dombrowsky,     and 

Kraft),  A.,  i,  623. 
l:3-Diketo-2-anisylidenehydriiidamine 

(Ruhemann),  T.,  1490. 
l;3-Diketo-2-benzylidenehydrindamine 

(Ruhemann),  T.,  1489. 
o;3-Diketobutyric    acid,  osazones    from 

(Auwers,     Dannehl,     and     Boen- 

necke),  a.,  i,  170. 
2:5-Diketo  3-carbamylmethylpyrroIid- 

ine-3-carboxylic     acid,     ethyl    ester 

(Thole  and  Thorpe),  T.,  1689. 
2:6-Diketo-3:6-'^2cyano-4-^-hydroxy- 

phenyltetrahydropyridine      and      its 

metallic  salts  (Sclavi),  A.,  i,  398. 
2:5-Diketo-4-cyanomethylpyrrolidine, 

4-cyano-   (Thole   and  Thorpe),   T., 

1687. 
2;2-Diketo-A^:i'-dicoumaran("oa;iwf?ig'o"), 

(Fries  and  Hasselbach),  A.,  i,  151  ; 

(Stoermer  and  Brachmann),  A.,  i, 

220. 
3:5-Diketo-l:2-diethylmalonyl-4:4-     di- 

ethylpyrazolidine       (Freund       and 

Fleischer),  A.,  i,  236. 
1:3  Diketo-2-^-diinetliylaminobenzyl- 

idenehydrindamine  (Ruhemann),  T., 

1490. 
3:4-Diketo-l:l-dimethylc2/cfopentaneand 

its  osazone  (Blanc  and  Thorpe),  T., 

2012. 
2:6-Diketo-4:4-dimethylpiperidine,       3- 

cyano-  (Thole  and  Thorpe),  T.,  432. 
2:6-Diketo-4:4-dimethylpiperidine-5- 

carboxylamide,     3-cyano-,     and      its 

sodium  salt  (Thole  and  Thorpe),  T., 

431. 
2:6-Diketo  4:4-diinethylpiperidine-6- 

carboxylic  acid,    3-cyano-,    and    its 

salts  (Thole  and  Thorpe),  T,,  432. 
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3:5-Diketo-l:2-dipropylmalonyl-4:4-di- 

propylpyra20lidine(FiiEUND,FLEiscH- 

KR  and  Rothschild),  A.,  i,  237. 
4:6-Diketo-5:5-dipropyl-2-a-propyl- 

butyltetrahydropjrrimidineCREMFRY), 

T.,  621. 
Diketoethyla^ocamphoric  acid,  methyl 

ester  (KoMPPA  and   Koutala),  A.,  i, 

381. 
4:6-Diketo-6-ethyl-2-propyltetrahydro- 

pyrimidine  (Remfhy),  T.,  620. 
6:6'-Diketo-2;2'-etliyltMol-5:5'-dipyrini- 

idine  (Johnson  :  Peck  and  Ambler), 

A.,  i,  576. 
2:6-Diketohexaliydropyrimidine-5-acet- 

amide,  4:5-iihydroxy-  (Johnson  and 

Ambler),  A.,  i,  577. 
l:3-Diketohydrindamine    (Ruhemann), 

T.,  1488;  P.,  210. 
Diketohydrindylidenediketohydrind- 

amine,  and  its  ammonium  salt  (Ruhe- 
mann), T.,  1491  ;  P.,  210. 
Diketohydrindylideneuramil,  potassium 

salt  (Ruhemann),  T.,  1491  ;  P.,  210. 
4:6-Diketo-2-methyl-5:5-dietliyltetra- 

hydropyrimidine  and  its  hydrochloride 

(Freund    and    Fleischer),    A.,    i, 

236. 
2:6-Diketo-4-niethyl-4-ethyIpiperidine- 

5-carboxylamide,     3-cyano-     (Thole 

and  Thorpe),  T.,  439. 
4:6-Diketo-5-inetliyl-2  ethyltetrahydro- 

pyrimidine  (Remfky),  T.,  620. 
4:6-Diketo-2-methyl-5-propyltetra- 

hydropyrimidine  (Remfrt),  T.,  620. 
1:5 -Dike  tones    (Dieckmann     and     v. 

Fischer),  A.,  i,  451. 
o-Diketones,  action  of  hydrazine  hydrate 

on   (Curtius  and   Kastner),    A.,   i, 

324. 
a-Diketones,  action  of  hydrogen  peroxide 

on  (BOESEKEN,   Lichtenbelt,   Milo, 

and  VAN  Marlen),  A.,  i,  523. 
^-Diketones,   preparation    of  (Andre), 

A.,i,  545. 
l:2-Diketo-A^-ct/cZopentene,      absorption 

spectra  of  some  derivatives  and  iso- 

merides  of  (Purvis),  T.,  107. 
3:4-Diketo-l-phenyl-2-^-nitrobenzyl- 

pyrrolidine-2:6-dicarboxylio        acid, 

ethyl  ester  (Johnson  and  Benois),  A., 

i,  564. 
3:4-Diketo-l-plienyl-2:5-c;i-^-nitrobenz- 

y  Ipyrr  olidine  -  2 : 5-  dicarboxylic     acid, 

ethyl  ester  (Johnson  and    Bengis), 

A.,  i,  564. 
3:4-piketo-l-phenylpyrrolidine-2:5- 

dicarboxylic  acid,  etliyl  ester,  salts  of 

(Johnson  luid  Bengis),  A.,  i,  564. 
2:3-Diketo-6-phenylpyrroline     and     its 

derivatives      (Mumm     and     Mijnch- 

meyer),  a.,  i,  80. 


2 : 5-I)iketopiperazine- 1 :4- dibenzoic  acid 

ethyl  ester  (Einhorn  and  Seuffer'j  . 

A.,  i,  45. 
4:6-Diketo-5-propyl-2-butyltetrahydro- 

pyrimidine  (Kemfry),  T.,  621. 
2:6-Diketopyrimidine,     4-imino-5-oxim- 

ino-,    jneparation   of,  and  its   deriva- 
tives (Merck),  A.,  i,  167. 
l:3-Diketo-2-salicylidenehydrindamine 

(Ruhemann),  T.,  1490. 
3:4-Diketo-l:l:2-triinetliylq/cZopentane 

and  its  osazoiie  and  dioxirae  (BtANC 

and  Thorpe),  T.,2011. 
3:4-Diketo-l:l:2-trimethylci/c^pentane- 

5(or  2)-carboxyIic  acid  (Blanc    and 

Thorpe),  T.,  2011. 
1 : 3  -  Diketo  -  2-  0  -vera  try  lidenehydrindene 

(Perkin,    Roberts,  and  Robinson), 

P.,  58. 
Dilution  and   colour,  relation    between 

(Piccard),  a.,  ii,  561. 
Dilution  law,  colorimetric  (Hantzsch), 
A.,  ii,  951. 

Ostwald's  (Sebor),  A.,  ii,  191. 
Dimenthylamine  and  its  hydrochloride 

(Mailhe  and  Murat),  A.,  i,  535. 
4:5-Dimetlioxyacetophenone,       2-hydr- 

oxy-,  and  its  acetyl  derivative  (Bar- 

gellini  and  Aureli),  A.,  i,  855. 
4:5-Dimetlioxy-2-o-anisylidene-l-hydr- 

indone  (Perkin,  Roberts,  and  Robin- 
son), P.,  58. 
1 :4-Dimethoxyanthraquinone  (Farben- 

FABRIKEN    A'OIIM.    F.   BaYER   &     Co.), 

A.,  i,  469. 

l:8-Dimethoxyanthraquinone,  salts  of 
(Fischer,  Gross,  and  Neber),  A.,  i, 
887. 

Di-o-  and  m-methoxybenzaldehyde,  com- 
pounds of,  with  tin  tetra-bromide  and 
-chloride  (Pfeiffer,  Friedmann, 
Goldberg,  Pros,  and  Schwarzkopf), 
A.,  i,  791. 

2:4-Dimethoxybenzeneazoresorcinol 
(Kauffmann    and    Kugel),    A.,    i, 
930. 

4:5-Dimetboxybenzophenone,  2-hydr- 
oxy-,  and  its  acetyl  derivative  (Bar- 
GELLiNi  and  Maetegiani),  a.,  i, 
966. 

Dimetboxybenzophenonehydrazone 
(Staudinger  and  Kupfer),  A.,  1,751. 

3:4-Dimethoxybenzyl  alcohol  and  its 
derivatives  (Tiffeneau),  A.,  i,  973. 

3:4  Dimethoxybenzyl  chloride  (Tiffen- 
eau), A.,  i,  973. 

2:3-  and  3:4-Dimetboxybenzylanune  and 
their  salts  and  derivatives  (DoUETT- 
EAu),  A.,  i,  973. 

6:8-Dimetboxy-l-ben2yl-3-4:dihydroiso- 
quinoline  and  its  picrate  and  hydro- 
chloride (Salway),  T.,  1323  ;  P.,  192. 


INDEX   OF   SUBJECTS. 


ii.  1369 


3:4-Dimetlioxybeiizyldiiiietliylamineand 

its  salts (TiFFKNEAU),  A.,  i,  973. 
Di-;?-inethoxybenzylmetliylaiiiiiie    (Tif- 

FENEAU),  A.,  i,  779. 
3 :4-Dimethoxybenzylinetliylamine    and 

its    hydriodide  (Tiffeneau),    A.,    i, 

973. 
6.8-Dimetlioxy-l-beiizyl-2-methyl- 

l:2:3:4-tetrahydroisoquinoline  and  its 

picrate  (Salway),  T.,  1324  ;  P.,  192. 
oa-Dimethoxy- A^-butylene  and  )3-bronio- 

(Claisen),  a.,  i,  492. 
Dimethoxycinnamic  acid, amino-, benzoyl 

derivative,    anhydride    of    (Pschorr 

and  Knoffler),  A.,  i,  669. 
2:3-Dimethoxycinnamic  acid  (Perkin, 

Roberts,  and  Robinson),  P.,  58. 
4:5-Dimethoxydeoxybeiizoin,  2-hydroxy- 

(Bargellini  and  Martegiani),  A., 

i,  966. 
2:2'-Dimethoxy-l:l'-diantliraqTiiiionyl 

(Benesch),  a.,  i,  794. 
9:9'-Dimetlioxydianthrone  (Meyer),  A., 

i,  195. 
2:4'-Dimetlioxydibenzyl  (Stoermer  and 

Friemel),  a.,  i,  632. 
Dimethoxydiphenylazometliylene 

(Staudinger  and  Kupfer),  A.,  i,  752. 
4:4'-Diniethoxydiplienylmetliane,     di-w- 

cliloro-     (Staudinger,    Clar,     and 

Czako),  a.,  i,  625. 
4:5-Dimethoxy-l -hydrindone,  and  2-iso- 

nitroso-     (Perkin,     Roberts,     and 

Robinson),  P.,  58. 
4:6-Dimethoxy-2-;3-methylaminoethyl- 

benzaldehyde  and  its  salts  (Salway), 

T.,  1325  ;  P.,  192. 
3 ;  4-Diniethoxy  -  5 :  G-methylenedioxy- 
phenanthrene-S-carboxylic  acid 

(Gadamer  and  Kuntze),  A.,  i,  1013. 
3: 4- Dimetlioxy-5 : 6-metliy  lenedioxy-S - 

vinylphenantbrene    (Gadamer    and 

Kuntze),  A.,  i,  1013. 
Di-to-methoxy-l-methylnaplitlialene,    2- 

chloro-  (Sachs  and  Brigl),  A.,  i,  720. 
2:5-Dimetlioxyphenol,  4-amino-,  and  its 

acetyl  derivative,  and  4-nitroso-,  and 

their  derivatives  (Fabinyi  and  Sz^Ki), 

A.,  i,  856. 
2:5-Diinethoxypli6iioxyacetic     acid,     4- 

acetylamino-   (Fabinyi    and    Sz^ki), 

A.,  i,  856. 
2:4- Dime tboxypbenylacetic  acid 

(Pschorr  and  Knoffler),  A.,  i,  669. 
2:3-Diinethoxyphenylacetomethylaniide 

(Douetteau),  a.,  i,  973. 
4:4'-DimethoxypbenylacetoiiitriIe  ( B  i s - 

trzycki,  Paulus,  and  Perrin),  A., 

i,  868. 
o-2':4'-Dimethoxyphenyl-2-amino-3:4- 

dimethoxycinnamic    acid     (Pschorr 

and  Knoffler),  A.,  i,  669. 
c.  ii. 


2:5-DimetlioxypIienylaminoformic  acid, 

4-liydroxy-,  ethyl  ester  and  its  deriva- 
tives   (Fabinyi    and    Sz6ki),   A.,   i, 

856. 
4:4'-Dimetlioxy-j8-phenylcoumarin(BAR- 

gellini     and     Leonardi),     A.,     i, 

902. 
;8-3:5-Dimetlioxyplienylethylamine, 

2(4)-chloro-,  hydrochloride  (Salway), 

T.,  1323. 
2 :  S-Dimethoxy  pbenylmethylcarbinol 

and    its    phenylurethane   (Pauly,    v. 

Buttlar,    and   Lockemann),   A.,    i, 

785. 
a-2':4'-Dimetlioxyplienyl-2-nitro-3:4-di- 

methoxycinnamic  acid  (Pschorr  and 

Knoffler),  A.,  i,  669. 
j3-3:5-DiniethoxypIienylpropionamide 

(Salway),  T.,  1321  ;  P.,  192. 
2:3-Dimetlioxy-j3-phenylpropioiiic     acid 

(Perkin,  Roberts,   and   Robinson), 

P.,  58. 
4 : 5-I)imetlioxypropiophenone,       2-hydr- 

oxy-,  derivatives  of  (Bargellini  and 

Martegiani),  A.,  i,  855. 
3 :4-  Dimethoxyphenyl  jsopr  opyltri- 

methylammonium      iodide      (Rosen- 

mund),  a.,  i,  34. 
2:2'-Diniethoxyplithalophenoiie      (Fer- 

RARio      and      Neumann),      A.,      i, 

316. 
Dimetboxystyrene,     j3-nitro-      (Rosen- 

mund),  a.,  i,  34. 
l:4-Diinethoxythioxantbone      (Clarke 

and  Smiles),  T.,  1538. 
4:4'-Dimetlioxytriphenylacetonitrile 

(Vorlander,    Friedberg,  van  der 

Merve,  Rosenthal,   Huih,  and  v. 

Bodeckee),  a.,  i,  867. 
2:2'-Dimetlioxytripheiiylmethaiie-2"- 

carboxylic    acid,   and   its    salts    and 

methyl    ester  (Ferrario    and   Neu- 
mann), A.,  i,  317. 
5:6-Dimethoxy-2-o-veratrylidene-l- 

bydrindone    (Perkin,  Roberts,  and 

Robinson),  P.,  58. 
Dinietbyl-/3-acetylpropylamine(FARBEN- 

fabriken  vorm.  F.  Bayer  &  Co.), 

A.,  i,  598. 
Dimethylacrylbenzene.     See  Phenyl  iso- 

butenyl  ketone. 
0;8-Dimethylacrylic  acid,  o-bromo-,  de- 
rivatives of  (Staudinger  and  Ott), 

A.,  i,  640. 
as-Dimethylallene,     polymerisation     of 

(Lebedeff),  a.,  i,  774. 
2:6-Dimethyl-4-allyldihydropyridine- 

3:5-dicarboxylic     acid,    ethyl     ester 

(Grishkewitsch-Trochimowsky),  A. , 

i,  320. 
l:3-Dimetbyl-5-allyl-A^-c2/cZohexeii-6-ol 

(Matschurevitsch),  a.,  i,  962. 
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2:6-Dimethyl-4-allylpyridme-3:6-di- 
carboxylic  acid,  ethyl  ester,  platini- 
chloride     (Grishkewitsch-Trochim- 
owsKY),  A.,  i,  320. 

Dimethylaminoacetic  acid,  santalyl 
ester  and  its  hydrochloride  (Farben- 

FABRIKEN    VORM.    F.    BaYER   &    CO.), 

A.,  i,  137. 
^-Dimethylaminoacetophenone   (Staud- 

INGER  and  Kon),  A.,  i,  879. 
j8-Dimetliylamiiioaiiiliiio-aj8/3-tetraplien- 

ylpropionic  acid,  /3-lactara  of  (Staud- 

INGEK  and  Jelagin),  A.,  i,  215. 
2-DimetIiylainiuoaniIo-l:3-diketohydr- 

indene  (Kuhemann),  T.,  796. 
Diinethylaininoaiiilo-3:4-diphenyl«/cZo- 

penten-l:2-dione    and  its  derivatives 

(Kuhemann  and  Naunton),  P.,  309. 
2:5-ju-Dimethylaminoaiiilo-l-phenyl-2:3- 

dimethylpyrazole   and   its    salts   and 

derivatives  (Miohaelis,  Wurl,    and 

Doepmann),  a.,  i,  1041. 
^-Dimethylaminobenzyl-l-ainiiioaiitlira- 

quinone  (Farbwerke vorm.  Meistek, 

Lucius,  &  BRiJNiNG),  A.,  i,  995. 
5-Dimethylaminobenzyl-3-inethylbenz- 

oic  acid,  2-hydroxy-  (Anilinfarben- 

&   Extrakt-Fabriken  vorm.  J.   R. 

Geigy),  a.,  i,  978. 
5-Dimetliylamino-j8-batanol      (Farben- 

fabriken  vorm.  F.  Bayer  &  Co.), 

A.,  i,  599. 
S-Dimethylamiiio-/3-butanoiie   (Fakben- 

FABRIKEN    VORM.    F.    BAYER    &   Co. ), 

A.,  i,  599. 

S-Diinetliylainino-7-metliylbutan-3-ol 
and  its  derivatives  (Fahbenfabriken 
VORM.  F.  Bayer  &  Co.),  A.,  i,  598. 

Dimethylaminomethylenecamphor 
(SrAUDiNGER  and  Kon),  A.,  i,  879. 

a-Dimethylaminopentane  picrate  (v, 
Braun),    a.,  i,  611. 

Dimetbylamino/S-phenoxy-o-methoxy- 
propanol,    and    its    methiodide    (Les 
Etablissements    Poulenc    Fk^res 
and  Fourxeau),  A.,  i,  291. 

Dimethylaminophenyl  sulphide,  hydr- 
oxy-, sodium  sulphonate  and  thiodi- 
methylanilino-derivative  of  (Prescott 
and  Smiles),  T.,  647. 

4-DimethylainiiioplLeiiylazoinethiiie-5- 
acridiae    (Porai-Koschitz,     Ausch- 
kap,  and  Amsler),  A.,  i,  689. 

4-Dimethylamino-l-phenyl-2:3-di- 
methyl-6-pyrazoloiie    citrate    (Otto), 
A.,  i,  926. 

^jDimethylaminotetraphenylethylene 
(Staudinger  and  Kon),  A.,  i,  879. 

Dimethylaminothioxanthone,  hydr- 

oxy-, dimethylatninophenylthiol  de- 
rivative of,  and  its  platinicldoride 
(Maksden  and  Smiles),  T.,  1357. 


5-DimethyIamiiiotolylmetliyl-3-metliyl 
benzoic    acid,    2-hydroxy-    (Anilin 
farben-       &       Extrakt-Fabriken 
VORM.  J.  R.  Geigy),  A.,  i,  978. 

Dimethylamiuo-;?-tolyloxypropaiiol,  and 
the  hydrochloride  of  its  benzoyl  deriva- 
tive (Les  Etablissements  Poulenc 
FfiteitES  and  Fourneau),  A.,  i,  291. 

^-Dimethylamiuotriphenylethylene 
(Staudinger  and  Kon),  A.,  i,  879. 

Dimethylammonium    nitrite   (Ray   and 
Rakshit),  T.,  1472;  P.,  72,  122. 
osmichloride  (Gutbier  and  Maisch), 
A.,  i,  18. 

)3S-Dimetliyl-A«-amylene,  7-chloro-  (Um- 
nova),  a.,  i,  249. 

Dimethylanhy  drovalolactone  (  Losan- 
itsch),  a.,  i,  804. 

Dimetbylaniline,    reaction    of   cellulose 
with  (Walter),  A.,  i,  124. 
2:6-dinitvo-     (Borsche      and     Ran- 
tscheff),  a.,  i,  330. 

Dimethyl-^-anisidine,  2:6-(Umtro-  (Re- 
verdin  and  de  Luc),  A.,  i,  965. 

Dimethylanthranilic  acid,  methyl  ester 
action  of  nitrous  acid  on  (Houben), 
A.,  i,  293. 

2:4-Dimetliylanthraquinone,  1-amino- 
(Badischk  Anilin-  &  Soda-Fabrik), 
A.,  i,  885. 

2:6-Dimethyla]itbraqaiiioiie,  l:5-di- 
amino-,  l:5-di-iodo-,  and  l:5-c^mitro- 
(Seer),  a.,  i,  386. 

Dimethylatropyl  chloride  and^-toluidide 
(Blaise  and  Herman),  A.,  i,  881. 

Dimethylatropylethane  and  its  ^-nitro- 
phenylliydrazone  (Blaise  and  Her- 
man), A.,  i,  881. 

2:4-Dimetliylbeiizaldehyde,  i:5-di- 

chloio-,   and  its   semicai'bazone   (Au- 
WERs),  A.,  i,  384. 

2;4-Dimetliylbenzamide,  6-chloro-  (Au- 
WERs),  A.,  i,  385. 

2:5-Dimethylbenziminazole,  nitro-,  con- 
stitution and  derivatives  of  (Maron 
and  Salzberg),  A.,  i,  1032. 

2;4-Dimethylbenzoic  acid,  3-amino-,  3- 
iodo-,  and  3-ni^ro-5-amino-,  and 
their  esters  and  derivatives  (Wheel- 
er and  Hoffman),  A.,  i,  446. 
3:5-rfichloro-,  and  its  methyl  ester 
(AuwERs),  A.,  i,  384. 

2:4-Dimethylb8nzonitrile,  6-chloro- 

(AuwERs),  A.,  i,  385. 

2:4Dimethylbenzylideiie  chloride,  3:5- 
(^icliloro-  (AuwERs),  A.,  i,  384. 

1:4-  Dimethyl  -5  -bromomethyldihydro  - 
uracil,  4-bromo-5-hydroxy  (Bremer), 
A.,  i,  161. 

l:4-Dimethyl-5-c?ibroinometliyldihydro- 
uracil,  4-bromo-5-hydroxy  (Bremer), 
A.,  i,  161. 
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l;4-Dimethyl-5-bromomethylenediliydro- 

nracil,    4-bromo-  (Bremer),    A.,    i, 

161. 
Dimetliylbulbocapnimethine     and     its 

salts  (Gadamer  and  Kuktze),  A.,  i, 

1013. 
/87-Dimetliyl-Aa-y-butadiene,  preparation 

of     (BaDISCHE     AnILIN-     &     SODA- 

Fabrik),  a.,  i,  829. 

compound   of   sulphurous   acid    with 
(Badische      Anilin-      &      SODA- 
Fabrik),   a.,   i,   938. 
Dimethylbutadiene-caoutchouc,    ' '  nor- 
mal"    and      "sodium,"     and     tlieir 

derivatives     (Harries    and     Nere- 

sheimer),  a.,  i,  800. 
oa-Dimethylbutaldehyde,  derivatives  of 

(Richard),  A.,  i,  7. 
Dimethylci/cZobutandione  (Staudinger, 

Klever,  and  Mayer),  A.,  i,  308. 
4:8-Dimethyl-6-<er<.-butylcoumarin 

(Clayton),  P.,  246. 
l:3-Dimetbyl-5-<er<.-butylct/cZohexan-2- 

ol  (Darzens  and  Rost),  A. ,  i,  290. 
l:3-Dimetbyl-5-Jer<.-butylci/c^liexaii-2- 

one  (Darzens  and  Rost),  A.,  i,  290. 
ajS-Dimetliylbutyric    acid,    o-hydroxy-, 

ethyl  ester  (Darzens),  A.,  i,  259. 
j8/3-Dimethylbutyric      acid,      a-amino-, 
ethyl  ester  (Richard),  A.,  i,  7. 

o-hydroxy-,  esters  and  derivatives  of 
(Richard),  A.,  i,  8. 
Dimethylcaoutchouc,  dry  distillation  of 

(Richard),  A.,  i,  733. 
as-Dimethylcarbamide  (Diels  and  Goll- 

mann),  a.,  i,  956. 
4:Dimetliylcarbonatobenzoyloxybenzoic 

acid,  3-nitro-  (Francis  and  Nieren- 

stein),  a.,  i,  644. 
Dimethylcarbanatodigentisic  acid 

(Fischer  and  Freudenberg),  A.,  i, 

875. 
Dimetliylcarbonatodi-;8-resorcyclic  acid 

(Fischer  and  Freudenberg),  A.,  i, 

875. 
Dimethylcetylamine    and  its   salts   (v. 

Bkaun),  a.,  i,  612. 
l;3Dimethyl-4-)33-c?^cl^loroetllylbenzene, 

5-chloro-  (AuwERs),  A.,  i,  385. 
2:6-Dimethyl-4-cbioromethyldiliydro- 

pyridine-3:5-dicarboxylic  acid,  ethyl 

ester  (Benary),  A.,  i,  320. 
lA-Bimethyl-l-diehloromethyl-A^'^cydo- 

hexadiene,  3:5-dich\oro-  and  3-chloro- 

4-hydroxy-     (Auwers),    A.,    i,    383, 

384. 
1 : 3-Dimetbyl-l  (iichloromethyl- A^-^- 

c2/cZoliexadiene-4  one,  5-chloro- 

(Auweks),  a.,  i,  384. 
l:3-Dimethyl-l-c?tchloromethyl-A^-c2/c/o-* 

liexen-4-one,  5:6-(^ichloro-  (Auwers), 

A.,  i,  384. 


l:3-Diniethyl-l-f?ichlorometliyl-4- 

methylene-A^-^-ct/cZobexadiene,  5- 

chloro-  (Auwers),  A.,  i,  385. 
2:6-Dimetliyl-4-chlorometliylpyridine 

3:5-dicarboxylic     acid,     ethyl     ester 

(Benary),  A.,  i,  320. 
Dimethylclirysazin.  See  l:8-Dimethoxy- 

anthraquinone. 
Dimethylcreatinine  aurichloride 

(Kunze),  a.,  i,  21. 
s-Dimethyldiisoamylethylenediamine 

(Clarke),  T.,  1934. 
5:5'-Dimetliyl-l:2'-dicouniarone,      2:1'- 

^ihydroxy-,  derivatives  of  (Fries  and 

Pfaffendorf),  a.,  i,  150. 
Dimethyl-i\^A"-diethyl-pj3'-c^?aniiiio- 

diphenylmethane  (Frohlich),  A.,  i, 

493. 
iV^iV-Dimethyl-AW-diethylbenzidine 

and  its  derivatives  (Frohlich),  A.,  i, 

493. 
Dimethyldiethylsilicane  (Bygden),  A., 

i,  846. 
DimethyldicT/cZohexene  (Wallach  and 

Pauly),  a.,  i,  474. 
5:10-Bimethyldihydroacridine,     3:7 -di- 
bronio-5-cyano-  (Kaufmann,  Wid- 
MER,  and  Albertini),  A.,  i,  760. 

5-cyano-,  and  its  picrate  (Kaufmann, 
Albertini,  and'VViDMER),A.,i,751. 
5:10-Dimethyldihydroacridine-5-carb- 

oxylic  acid  (Kaufmann,  Albertini, 

and  Widmeb),  A.,  i,  751. 
4:6-Dimethyldiliydro-2-pyrimidoiie, 

5:5:6-<ribronio-  (Stark),  A.,  i,  574. 
2:6-Dimethyldihydroquinoliiie   and    its 

salts   and  tetrahromo-   (Heller  and 

Schmhja),  a.,  i,  748. 
2:7-DimethyIdihydroquiiioline  (Heller 

andScHMEJA),  A.,  i,  748. 
2:8-Dimethyldihydroquinoline   and   iri- 

bromo-,  and  ie^rabromo-  (Heller  and 

Schmeja),  a.,  i,  748. 
o-Dimethyldihydrouracil   (2:6-c?iox2/-3  ;4- 

dimethyltetrahydropyrimidine),       tri- 

hydroxy-  (Henkel),  A.,  i,  159. 
jS-Dimethyldihydrouracil  {2:Q-dioxy-\ :4- 

dimcthyltetrahydropyrimidiTie),        tri- 

hydroxy- (Henkel),  A.,  i,  160. 
Dimethylydioscoridine  (Gorter),  A.,  i, 

561. 
Dimethyldipentene      and      its       salts 

(Richard),  A.,  i,  733, 
4:4'-Dinietliyldiphemc     acid     (Lieber- 

mann),  a.,  i,  656. 
2:2'-Dimetbyldipbenyl-6:6'-rf/carboxylic 

acid  (Mayer),  A.,  i,  870. 
2:2'-DimetbyldiphenyI-5':5-diphth.al- 

oylic  acid  (Scholl  and  Seer),  A.,  i, 

453. 
4:4'-Dimetliyldiphenyl-3-pbtlialoylic 

acid  (Scholl  and  Seer),  A.,  i,  453. 
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2 : 6-Dimethyl-3 :4:7 :8-diphthaloyltlii- 
anthren  (Scroll  and  Seer),  A.,  i, 
558. 
NN'-mmetbLjl-NN'-iipro^^yl-pp'-di- 
aminodipheiiylmetliane     (Fkohlicu), 
A.,  i,  494. 
Dimethylephedrine    auri-    and    platini- 

chlorides  (Schmidt),  A.,  i,  562. 
Dimethylenediozystilbene   and   its    di- 
bromide  (Stobbe  andLENZNER),  A.,  i, 
374. 
jSe-Dimethylene- Ay-hexinene  (  Dupont), 

A.,  i,  174. 
Dimethylerythroa/jocyanine    hydriodide 
(Kaufmann,   Strubin,   Anastache- 
wiTCH,  Popper,  and  Sznajdek),  A., 
i,  328. 
DimethylethyUsobutylsilicane 

(Bygden),  a.,  i,  846. 
l:9-Dimethyl-7-ethylspiro-5:5-diliydan- 
toin  {hypocthyUheobromine)  (Biltz  and 
Kkebs),  a.,  i,  241. 
Dimethylethylpropylsilicane  (Bygden), 

A.,  i,  846. 
2:4-Dimethyl-3-etliylpyrrole     and      its 
picrate   (Knork    and  Hess),    A.,    i, 
1020. 
2:5-Dimethyl-3-ethylpyrrole       (Knorr 

and  Hess),  A.,  i,  1019. 
2:6-Dimethyl-3-etliylpyrrole-4-carb- 
oxylic  acid  and  its  ethyl  ester  (Knorr 
and  Hess),  A.,  i,  1019. 
Dimetliyletliyl-<|'-thiocarbamide        eth- 

iodide  (Schenck),  A.,  i,  843. 
2:5-Dimethylfaran,  di-u-hydvoxy-,  and 
its   diacetyl   derivative   (Blanksma), 
A.,  i,  75. 
Dimethylglutaconic  acid,  derivatives  of 
(Thole  and  Thorpe),  T.,  2235. 
ethyl  ester  and  silver  salt  (Thole  and 
Thorpe),  T.,  2203. 
Dimethylglutaranil  (Kijner),  A.,  i,  42. 
aa-Dimetbylglutaric    acid,    silver    and 
its  aniline  salts  of  (Kijner),  A.,  i, 
42. 
3/3-Dimethylglutaric    acid,   preparation 

of  (Thole  and  Thorpe),  T.,  434. 
j8;3-Dimethylglycidic  acid,    ethyl   ester 
condensation    of,    with    halogen 
compounds (Darzens),  A.,  i,  259. 
condensation  of,  with  ethyl  bronio- 
acetate  (Darzens  and  Sejourn^), 
A.,  i,  420. 
2:6-Dimethyl-A''^='-c2/cZoheptadiene-7- 
carboxylic    acid   and  its   derivatives 
(BucHNER  and  Schulze),  A.,  i,  52. 
2:5-Dimethyl-A'''=^-C2/c/o-heptadieiie-7- 
carboxylic     acid      and     its     amide 
(Buchnkr  and  Schultze),  A.,  i.,  52. 
2:6-l)imethylc2/cioheptaiie-7-carboxylic 
acid     and    its    amide  and    7-bromo- 
(Buohnek  and  Schultze),  A.,  i,  52. 


/3C-Dimetliylheptan-;85(f-triol  (Bou 

VEAULT  and  Levallois),  A.,  i,  3. 
2:5-Dimethyl-A2:^:''-c!/ctoheptatriene-7- 

carboxylic      acid      (Buchner      and 

Schulze),  A.,  i,  51. 
2:5-Dimetliyl-A''-^'''-cycZolieptatriene-7- 

carboxylic    acid  and  its    derivatives 

(Buchner    and    Schultze),    A.,    i, 

51. 
2:5-Dimetliyl-A^=^='-«/cZoheptatrieiie-7- 

carboxylic     acid     (Buchner      and 

Schultze),  A.,  i,  51. 
Dimethyl-r^-heptylamine   and    its   salts 

(v.  Hraun),  a.,  i,  611, 
jSy-Dimethylhexane,         synthesis        of 

(Clarke),  A.,  i,  345. 
/37-Dimetliyl-j8-hexanol  (Clarke),  A.,  i, 

345. 
j87-Dimetliyl-7-hexanol  (Clarke),  A.,  i, 

345. 
Dimetbylq/cZohexene  oxide  and  its  salts 

(Prileschaeff),  a.,  i,  255. 
iSe-Dimethyl-AA-hexinene-ySe-diol      and 

its  derivatives  (Dupont),  A.,  i,  173, 

554. 
Dimethyl-7i-hexylamine    and     its    salt'^ 

(v.  Braun),  a.,  i,  611. 
Dimethylhomopbthalide     (Bauer    aiii 

Wolz),  a.,  i,  872. 
3-[2:4-DimetbylhydrocoumariIyl]-4:6- 

dimethylcouinarin  (Fries  and  Volk). 

A.,i,  205, 
2:6-Dimethyl-4-iodomethylpyridiiie-3:5- 

dicarboxylic      acid,       ethyl      est(  i 

(Benary),  a.,  i,  320. 
o-Dimethyl-laevulic     acid,     electrolyti. 

reduction  of  (Tafel  and  Emmert),  A. 

i,  764. 
o;8-Dimethyl-laBvulic      acid      and     its 

derivatives        (Willstatter         and 

Brossa),  a.,  i,  707. 
Dimetliylmalonylmalonamide(REMFRY), 

T.,  616. 
Dimetbylmalonylmetbylmalouamide 

(Remfry),  T.,  617. 
l:l-DimethyI-2-methyIeiie-3-cycZo-but- 

anone  and  its  semicarbazone  (Lebed- 

eff),  a.,  i,  775, 
l:4-Dimethyl-5-metliylenedihydroaracil, 

4-bromo-  (Bremer),  A.,  i,  161. 
l:l-Dimetliyl-4-methyIenec.!/cZo-A-='- 

hexadiene  (Auwers  and  Mijller),  A., 

i,  621. 
l:l-Dimethyl-2-methylene-3-isopropen- 

ylcyc/obutane     (Lebedeff),      A.,     i, 

775. 
a-   and   j3-DimethyImorphimethine  and 

their   methiodides   (Pschorr,    Dick- 

hauser,  and  D'Avis),  A.,  i,  908. 
7-,    5-,    and   e-Dimethylmorphimetliine 

methiodides  (Pschorr,  Dickhauser, 

and  D'Avis),  A.,  i,  908, 
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2:4-  Di(methylnitroamiiio)toluene ,  3:5- 
iinitro-  (Blanksma),  A.,  i,  39. 

,3i-Dimetliyliioiian-j3t-diol  (v.  Braun 
and  SoBECKi),  A.,  i,  701. 

[St-Dimethylnonane,  ^i-dihromo-  (v. 
Braun  and  Sobecki),  A.,  i,  701. 

cw-Dimethyl-AP-  nonenyl  alcohol  (Hard- 
ing, Walsh,    and   Weizmann),    T., 

450. 
8-5-Dimetliyl-A2  4-norcaradienenecarb- 

'  oxylio  acid,  ethyl  ester  (Buchner  and 
Schulze),  a.,  i,  50. 
2:5-Dimethyl-A2=^-norcaradiene-7-carb- 
oxylamide  (Buchner  and  Schulze), 

a.,  i,  51. 

Bf-Dimethyloctan-Trj-dione-a-ol  and  its 
semicarbazone  (Farbenfabriken 

voRM.  F.  Bayer  &  Co.),  A.,   i,  102. 

j3C-Dimethyl-Aa-octeii-77)-dione  and  its 
semicarbazone  (  Farbenfabriken 

VORM.  F.  Bayer  &  Co.),  A.,  i,  114. 

Dimethyl-n-octylamine  and  its  salts  (v. 
Braun),  A.,  i,  612. 

l:l-Dimethylc2/c?opentan-2-ol    (Ki.jner), 

A.,i,  42.  ,    .     ^. 

l:l-Diinethylc2/ctopentanone,   derivatives 

of  (Kltner),  a.,  i,  43. 
^5-Dimetliyl-A«-penteii-7-ol      and      its 

acetyl  derivative  (Umkova),  A.,  i,  249. 
2:7-Dimethylphenaiitliraquinone  and  its 

diacetyl     derivative     (Liebermann), 

A.,  i,  656.  J     -4.       r  in 

2:7-Dimethylphenazine    and    its    j:JU- 

oxide   and   their   salts    (Bambeuokr, 

and  Ham),  A.,  i,  686. 
2:7-Dimetliylplieiiothioxinand  3ts  oxides 

(HiLDiTCH  and  Smiles),  T.,  412. 
2:7-Dimetliylplienothioxonium        bydi;- 

oxide    and    its    picrate    and   platmi- 

chloride  (HiLDiTCH  and  Smiles),   i., 

981-  ,    :  1  + 

2:4-Dimethylpiperidine  and  its  oxalate 

(WoHL  and  Maag),  A.,  i,  25. 
aa-Dimethylpropaldehyde,  tumeric 

(Richard),  A.,  i,  8. 
l:2-DimethylcycZopropane       (0.stli>«<.j, 

P.,  315.  ^         , 

/33-Dimethylpropane-aa77-tetracarD- 

oxylic  acid,  imide,  (?timino-di-imide, 
and   di-imide,    and   their    derivatives 
(Thole  and  Thorpe),  T.,  433. 
l:l-Dimethyl-3-wopropenyl-2jC2/c^-l)ut- 

anone  (Lebedeff),  A.,  i,  776._ 
iS^-Dimethylpropyl  alcohol,  derivatives 

of  (Richard),  A.,  i,  6.   _ 
)33-Dimethylpropylideneaniline 

(Richard),  A.,  i,  7. 
2 : 5-Dimethyl-3-propylpyrrole      (  Kno  n  R 

and  Hess),  A.,  i,  1019. 
8:16'-Dimetliylpyraiitlirone       (Scholl, 

PoTSCHnvAUSCHEG,  and  Lenko),   a., 

i,  1008. 


3-5-DimetliyIpyrazoleimi]io-3'-plienyKso- 

oxazolone  (Meyer),  A.,  i,  687. 
2:6-Dimetliylpyridine-3:5-dicarhoxylic 

acid-4-methylnitrolic  acid,  ethyl  ester 

(Benary),  a.,  i,  320. 
2:6-Dimethylpyridiiie-3:4:5-tricarb- 

oxylic   acid,  diethyl  ester  (Benary), 

A.,  i,   320.  ^         ,      ^ 

4-6-Dimetliyl-2-pyriinidone(acci!2/Zfl^ce/!onc- 

carbamide),  5-bromo-,  dihromo-,  and 
their  salts  (Stark  and  Horrmann), 
A.,  i,  574.  ^    ^ 

Dimethylpyrone  (v.  Baeyer    and   Fic- 

card),  a.,  i,    901. 

3-4-,   and    3:5-   Dimethyl-a-pyrone,     6- 

'chloro-,  and  6-hydroxy-  (Thole    and 

Thorpe),  T.,  2234.  ,      ,  ,       , 

s-Dimethylpyrrole,    action  of  sulphiiryl 

chloride  (Colacicchi),  A.,  i,  224. 
2-4-Dimethylpyrrole,      nitro-,     and    its 
sodium  salt  (Angeli  and  Alessandri), 
A.,  i,  398. 
1:4-Dimethylquiii0l,  3:5:6-^ribroino- 

(ZiNCKEand  Breitweiser).  A.,  i,  21b. 
1-4-Diinethylquiiioiiitrole,  3-A:6-tn- 

bromo-,  and    its   additive   compound 
with  nitric  acid  (Zincke  and  Breit- 
weiser), A.,  i,   216. 
2:4-Diinethylstyrene,  G-w-dichlovo- 

(AuwERs),  A.,  i,  385.    _ 
Dimethylsulphamide,  rfinitroso-   (M  ohl 

and  Koch),  -*■•'  i-  ^'^^      „  ^.  .  ^, 
2:6-Dimethyltliianthren-3:7-diphtli- 

aloylic  acid  (Scholl  and  Sker),  A.,  i, 

^^'-Dimetliylthiocarhamide,      salts      of 

(Schenck),  a.,  i,  843. 
as-Dimethylthiocarhamide,   aurichloml e 

of  (Schenck),  A.,  i,  842. 
Dimethylthiolanilino-iJ-beiizoquinoiie 

(Zincke  and  Jorg),  A.,  i,  40. 
Di-^j-methylthioldiazoaminobenzene 

(Zincke  and  Jorg),  A.,  i,  40. 

3:3'-Dimethyltliioldibeiizyl,  2:5:..  :.;>  ■ 
<e<mbromo-4:4'-(^thydroxy-,  and  its 
derivatives  (Zincke,  Fkohneberg,  and 
Kempf),  a.,  i,  441.       _ 

Dimethylthiolhydrobenzom  dunethyl 
ether,  ^e^rabromocZihydroxy-  and  its 
diacetyl  derivative  (Zincke,  Frohne- 
berg,  and  Kempf).  A.,  i,  441 

3-3'-Dimethylthiolstilbene,  2:5:2  :&  - 
tetrahTomo-4:-A'-dihydToxy-,     and    its 
derivatives  (Zincke,Frohnebe]!G,  and 

Kempf),  A.,  i,  441. 
S-S'-Dimethylthiolstilbene-^J-quinone 

2-5:2':5'-Wrabromo-  }     -^h^' 

Frohneberg,  and  Kempf),  A.,  i,  441. 
1-3-Diinethylthioxanthone       (Marsden 

andSMlLEs),  T.,  1356. 
1 .4.Dimethylthioxaiithone      (  Marsden 

and  Smiles),  T.,  1355. 


ii.  1374 


INDEX   OF   SUBJECTS. 


Dimethyl-j!?toluidine,  absorption  spectra 

of  the  nitration  products  of  (Morgan 

and  Clayton),  T.,  1941  ;  P.,  233. 
Dimethyl-ju-toluidine,         2:3:6-<nnitro- 

(MoROAN  and   Clayton),   T.,    1942; 

P.,  233. 
aa-Dimethyl-A«-undecenyl    alcohol 

(Harding,  Walsh,  and  Weizmann), 

T.,  449. 
a-DimethylTiracil  {2:6-dioxy-Z-A- 

dhndhuldihydropyrimidine),     amino-, 

and  nitro-  (Henkel),  A.,  i,  159. 
^S-Dimethyluracil,  {2:&-dioxy-\  :4- 

dimcthyldihydropyrimidine),     amino-, 

bromo-,  and  nitro-  (Henkel),  A.,  i, 

160. 
3:7-Diiiietliyluric  acid,     dej^radation    of 

(BiLTZ  and  Topp),  A.,  i,  692. 
iV"--y-Di  2-o-naphtliaqmnonyl-p-plienyl- 

enediamine  (Pummerer  and  Brass), 

A.,  i,  655. 
Oinaphthathiophen  and  its   hexahrovcio- 

aml   tetramtro-  derivatives  (Lanfry), 

A.,  i,  555. 
2:6-Di-o-naplitlioylanthraquinone 

(Seer),  A.,  i,  386. 
3:6-Di-)3-naphtliylaniino-9-plienyI- 

xanthenyl      chloride      (Pope       and 

Howard),  T.,  552. 
a^-Dinaphtliylcarbinol    and    its    com- 
pound  with  benzene   (Tschitschiba- 

bin),  a.,  i,  277. 
o/3-Dinaplithylmetliane    (Tschitschiba- 

bin),  a.,  i,  278. 
0/8-  and  ;9j3-Dinaphthylmethyl    bromide 

(Tschitschibabin),  a.,  i,  278. 
ao-Dinaphtliyl-;9-methylpropane-aj3-diol 

(Parry),  T.,  1174  ;  P.,  142. 
Di-a-  and  )3-naphthyl  ^-phenylene    di- 

sulphides  (Bourgeois  and  Fouassin), 

a.,  i,  964. 
4:4'-I)i  (2:6-c?mitrol)enzeneazo)-azoxy- 

benzene  (Borsche  and  Rantscheff), 

A.,  i,  331. 
Dionine     oxide     and     its     hydriodide 

(FuEUND  and  Speyer),  A.,  i,  77. 
Dioscine,  compounds  of,  with  cholesterol 

(Yagi),  a.,  i,  140. 
Dioscorine  and  its  salts  (Gorter),  A. ,  i, 

222,  561. 
Dioxydiethoxydimethyldihydropyrimid- 

ine.      See   Diethoxydiniethyldihydro- 

uracil. 
2:6-Dioxy-3:4-  and  l:4-dimethyldihydro- 

pyrimidine.     See  a-  and  )3-Dimethyl- 

urjicil. 

2:6-Dioxy-3:4-,    and   l:4dimethyltetra- 

bydropyrimidine.        See  a-  and  j3-Di- 

methylfiihydrouracil. 
2:6-Dioxy-6:6  diethoxy-l:4  dimethyldi- 

hydropyrimidine.     See  5:5-Diethoxy- 

^-dimethyldihydrouracil. 


2:6-Dioxy-5:5-diethoxy-3:4-dimethyldi- 
hydropyrimidine.     See  5:5-Diethoxy- 
a-diniethyldihydrouracil. 
2:6-Dioxyhexahydropyrimidine-5-    acet- 
amide,    4:5-rfibronio-,  and  its  picrate 
(Johnson  and  Ambler),  A.,  i,  576. 
2:8-Dioxy-9-methylpurine  (Johns),  A., 

i,  507. 
Dioxy-2-Tnethylthiophen  (Lanfry),  A., 

i,  1009. 
2:8-Diox3rpurine  and  its  salts  (Johns), 

A.,  i,  242. 
Dioxytbiophen  (Lanfry),  A.,  i,  740. 
Dipentecosylcarbinol    and    its    acetate 
(Easterfield  and  Taylor),  T.,  2302  ; 
P.,  279. 
Dipentene  nitrosoazide  and  its  plienyl- 
carbamyl    derivative     (Forster    and 
VAN  Gklderen),  T.,  2062  ;  P.,  195. 
Dipeptides,  synthesis  of,  from  a-amino- 
lauric  acid  (Hopwood  and  Weizmann), 
T.,  571;  P.,  55. 
Dipbenacyl-^-anisidine      (Btjsch      and 

Hefele),  a.,  i,  584. 
Di-jo-pbenetyl  disulpboxide  (Hilditoh), 

T.,  1097. 
Dipbenoperazine,  rfichloro-,  and  its  chlor- 
ide (WiELAND  and  SiJssER),    A.,    i, 
571. 
Diphenoxydipbenylmethane(WiELAND), 

A.,  i,  851. 
Diphenyl derivatives  (Mayer),  A.,  i,  869. 
sulphide,      action     of     bromine      on 
(Boeseken),  a.,  i,  41. 
dibromide  and  dichloride,  and  4:4'- 
rfibromo-,    dibromide     and     per- 
bromide,  and  4:4'-dichloro-  (Fries 
and  Vogt),  A.,  i,  538. 
sulphoxide,    action     of    bromine     on 
(Boeseken),  A.,  i,  41. 
4:4'-rfibromo-,    and     4:4'-rfichloro- 
(FRiEsand  Vogt),  A.,  i,  538. 
Diphenyl,    2:2'-dihvomo-,    and    2:2'-di- 
chloro-  (Dobbie,  Fox,  and  Gauge), 
T.,  1615;  P.,  217. 
3:5:3':5'-<e<r«hydroxy-,        phtbaleins 
from,  and  their  derivatives  (Meyer 
and  Meyer),  A.,  i,  872. 
octohydroxy-,  and  its  acetyl  derivative 

(Pebkin),  T.,  1447  ;  P.,  195. 
2-nitro-,    sulphide    (Bourgeois    and 

Huber),  a.,  i,  964. 
2:6:2':6'-fe<mnitro-     (Borsche     and 
Rantscheff),  A.,  i,  331. 
Diphenylaceantbrene    glycol    (Lieber- 

MANN  and  Zsiiffa),  A.,  i,   388. 
Diphenylaceanthrenone     (Liebermann 

and  Zsuffa),  A.,  i,  388. 
Dipbenylacetic     acid,     p-bromo-     and 
^-chloro-o-hydroxy-,  lactones 

(Stoermer  and  Hildebrandt),  A., 
i,  666. 
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Diphenylacetic  acid,  4-hydroxy-,  ethyl 
and  methyl  esters  (Vorlander, Fried- 
berg,  VAN  DER  MeRVE,  ROSENTHAL, 
HuTH,  aiidv.  Boebecker),  a.,  i,  867. 

Diphenylacetone,  ^);j'-rfmitro-,  and  its 
phenylhydrazone  (Wedekind,  Haus- 
SERMANN,  Weisswange,  and  Miller), 

A.,  i,  220. 
Diphenylacetophenylhydroxylamme, 

chloro-  (Stauuinger   and  Jelagin), 

A.,  i,  215.  . 

Diphenylacetylphenylimino-cblonde 

(Staudinger,    Clar,    and    Czako), 

A.,  i,  625.  ^^  ,       ^ 

,83-Diphenylacrylic  acid,  methyl  ester 
(Posner),  a.,  i,  53. 

S7-Diphenyladipic  acid,  fiy-dihydroxj-, 
and  its  derivatives  (Beschke,  Wino- 
grad-Finkel,  and  K6hres),A.,i,  8/3. 

Diphenylamine,  iodomagnesium  deriva- 
tive of  (Oddo),  a.,  i,  489. 

Diphenylamine,         o-amino-^-hydroxy- 

(WiELAND  and  Wecker),  A.,  i.  Hi. 

2-6-dia.mmo,  2:6-dinitro-,  and  6-mtro- 

2-amino-     (Borsche      and      Kan- 

tscheff),  a.,  i,  330. 

2-4-Diphenyl<itaminoljenzophe]ione, 
3:4:5-<nhydroxy-  (Ehrmann),  A.,  i, 

459. 
Diplieiiylaminoguanazole    and    its   pi- 
crate  and  hydrochloride  (Pellizzari), 

A.,  i,  338. 
o-Diphenylaminotridiphenylamine 

(WiELAND  and  StJssER),  A.,  1,  oil. 
Diphenyltsoamylphosphine         sulpHide 

(Arbitsoff),   a..,  1,  100. 
Diphenylwoamylthiocarbamide     ( W  ar- 

unis),  a.,  i,  39.  _ 

2-4-Diphenvl-l-o-am8yldiliydro-l:^:d-  . 
triazole  (Busch  and  Hefele),  A.,  i, 

584 
l-3-Diphenyl-4-aiii8ylideiiehydantoin, 

2-thio-  (Wheeler  and  Brautlecht), 

Diph'eiylbenzamide    (v.     Meyer    and 

NicoLAUs"),  A.,  i,  121-  _ 
DiBhenylbenzenylhydrazidincconstitu- 

tbn   of  (Busch   and    Ruppenthal  , 
A.   i   86  ;  (Wheeler  and  Johnson), 

a"',  i',  166.  , 

Diphenylbenzfulvene    (Grignakd    and 

Di?pS;ibenzb;droUScHLENK.  Rkn- 

NiNG,  and  Racky),  A.,  i,  596_. 
2:6-Diphenyl-l-benzyl-l-ethylpiperidm- 

ium  iodide  (Scholtz),  A^,  i,  327. 
aC-Diphenyl-6-benzyl-A»7-hexadien-e-ol 

and  its  tetrabromide  (Reynolds),  A., 

i.  861. 
aC-bipbenyl-r^enzyl-  A-bexen-e-one 

and  its  dibromide  (Reynolds),  A.,  i, 

861. 


a-Diphenylbenzylidenebenzenylhydr- 
azidine   (Busch  and    Ruppenthal), 

A.,  i,  87. 
l-3-Dipheiiyl-4-benzylidenehydantoiii, 

2  thio-  (Wheeler  and  Brautlecht), 
A-,i.  502. 
3-5-Diphenyl-2-benzyIpyndme,    i:Q-di- 
hvdroxy-      (Wedekind,       Hausser- 
mann,  Weisswange,  and   Miller), 

A.,  i,'220. 
3-5-Dipheiiyl-2-benzyl-l:4:6-pyroJione, 

and      its      derivatives     (Wedekind 
Haussermann,     Weisswange,     and 
Miller),  A.,  i,  219. 
Diphenylbidiguanide      and      its     salts 

(COHN),  A.,  i,  929. 
Dipbenylbi8azobispheiiyh.woxazolone 

(Meyer),  A.,  i,  341.  „  „,  ,. 

Diphenylbisazo-^-naphthol,  2:2  -di- 
chloro-5:5'-rfinitro-  (Chemische   Fab- 
RiK    Griesheim-Elektron),    a.,    1, 

493.  ,      ^.     , 

Dipbenylbromor;vf/obutylcarbiiiyi 

methyl  ether  (Kijner),  A.,  i,  43. 
4-5-Diphenyl-l-i'-bromophenylpyrazole 

(Wislicenus   and   Ruthing),  A.,    i, 

304-  „».. 

l:3-Dipbenylc2/ctobutan-2:4-dione 

(Staudinger  and  Bereza),  a.,  i,  .iu/. 

l-3-Diphenyki/cZobutane-2:4-di-a-cyano- 

■  acrylic  acid,  ethyl  and  methyl  esters 

(Reimer),  a.,  i,  447. 
l:3-Diphenyl-Ai-c2/c^o^uten-2-ol-4-one 

(Staudinger  and  Bereza),  A.,  i,  307. 
Diphenylci/c^butylcarbiiiol         bromide 

(Kijner),  A.,  i,  43. 
Diphenylci/cZobutylidenemethaiie      an  d 

its  derivatives  (Kijnek),  A.,  i,   i^. 
Diphenyk2/c?obutylmethane      and     di- 

nitro-  (Kijner),  A.,  _i,  43. 
Dipbenyhsobutylphospbine  sulphide 

(Arbusoff),  a.,  i,  100. 
Diphenylbutyramide    (v.    Meyer    and 

NiCOLAUS),    A.,    1,    121. 

fi7-Diplieiiylbutyrolactoiie-7-acetioacid. 

See       5-Keto-2:3-diphenyltetrahydro- 

furan-2-acetic  acid. 
Diphenylcarbamic    acid,    estei^    ot   (v. 

Meyer  and  Nicoi.aus),  A.,  i,  l^i- 
Diphenylcarbamic   aidiydride  (Herzog 

and   BuDY),  A.,   i,  680 
s-Diphenylcarbamide-6:6-disulphomc 

acid  2:2'-rfiamino-4:4'-c^ihydroxy- 

(Aktien-Gesellschaft  fijr  Anilin- 

Fabrikation),  a.,  i,  584. 
o-Diphenylcarbamidobenzoic    acid    anri 

its  ethyl  ester  (v.  Meyer  and  Nico- 

laus),  a.,  i,  121.  , 

a-Dipbenylcarbamidohexoic      acid     (,v. 

Meyer  and  Nicolaus),  A.,  i,  1^1- 
a-Diphenylcarbamidopropionic  acid  (v. 

Meyer  and  Nicolaus),  A.,  i,  1^1. 
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Diphenylcarbamyl  cyanide,  and  its  de- 
rivatives (v.  Meyer  and  Nicolaus), 

A.,  i,  121. 
Diphenylcarbamylazophenol  (v.  Meyer 

and  Nicolaus),  A.,  i,  121. 
iV-Diplienylcarbamyldihydroquinoline, 

C-hydroxy-,  and  its  ethyl  and  methyl 

ethers    (Herzog   and   Budy),    A.,    i, 

680. 
Diphenylcarliamyloximes    (Dunn),    P., 

239. 
s-Diphenylcarbamylphenylhydrazide. 

See  Tripheriylsemicaibazide. 
Diphenylcarbamylpyridinium  hydroxide 

(Herzog  and  Budy),  A.,  i,  680. 
Diphenylcarbamylquinolinium    chloride 

and     platinichloride    (Herzog     and 

Budy),  A.,  i,  680. 
Diphenyl-4-carboxylic  acid  and  its  sod- 
ium salt  (LlEBERMANN  and  Zsuffa), 

A.,  i,  388. 
2:4-Diphenyl-l-jo-cliloropbenyldihydro- 

l:2:3-triazole  (Busch   and   Hefelk), 

A.,  i,  584. 
S5-Diphenyl-a-^-chlorophenylfulgenic 

acid  and  its  salts  (Stobbe  and  Kohl- 

mann),  a.,  i,  380. 
55-Diphenyl-o-^-chlorophenylfulgide 

(Stobbe  and  Kohlmann),  A.,  i,  380. 
Diphenyl-mono-  and  m-t^i-chloroquiiio- 

methane  (Staudinger  and  Bekeza), 

A.,  i,  462. 
jSS-Dlphenylcrotolactonic    acid,  S-hjdr- 

oxy-,  and  its  lactone  (Kohler),  A., 

i,  985. 
)37-Diphenylcrotonolactone-7-acetic 

acid.       See    5-Keto-2:3-diphenyl-2:5- 

dihydrofuran-2-acetic  acid. 
2:4-Diphenyl-l-4/-cumyldihydro-l:2:3- 

triazole  (Busch  and  Hefele),  A.,  i, 

584. 
Dlphenyl-2:2'-diacrylic    acid    (Mayer), 

A.,  i,  870. 
Dipbenyldianisyletbylene  (Staudinger 

and  Kon),  A.,  i,  879. 
2;2'-Diphenyl-10:10'-dianthrone-9:9' 

(ScHoi.L  and  Neovius),  A.,  i,  452. 
Diphenyldiisobutylphosphonium    iodide 

(Akbusoff),  a.,  i,  100. 
Diphenyldiethylsilicoethylene         ( K 1 1-- 

PING),   P.,  144. 

^7-Diphenyl-o5-dihydromuconic        acid 

and  its  ethyl  ester  and  derivatives 
(Be,schke,  Winograd-Finkel,  and 
KoHRK.s),  A.,  i,  874. 
Diphenyldihydrophenazine  and  its 
bromide  (Wieland  and  Lecher),  A., 
i,  569. 

l:4Dipheiiyl-3:6-dimet.hyl-l:2:7-benz- 

triazole  (Bui-ow  and  Haas),  A.,  i,  88. 
o5-Diphenyl-77-dimethyl-Aa-butylene 

(Lucas),  A.,  i,  636. 


as-Diphenyldimethylethylene  oxide 

(Parry),  T.,  1172  ;  P.,  142. 
2:6-Diplienyl-3:3-diinethylcj/c;ohexan-2- 

ol-4-one-l-carboxylic  acid,  ethyl  ester 

(Diecicmann  and  v.  Fi.scher),  A.,  i, 

451. 
Dipbenyldimetbylsulphamide       (Wohl 

and  Koch),  A.,  i,  37. 
2:5-Diphenyl-2:5-dimethyltetrahydro- 

oxazol-4-one   and  its  phenylcarbimidi* 

derivative    (Staudinger     and     Ri- 

^icka),  a.,  i,  463. 
Di-/)-phenyldiplienyImethylcarbinol 

(ScHLENK  and  Weickel),  A.,  i,  546. 
Diplienyl-4:4'-diphthaloylicacid(ScHOi.L 

and  Neovius),  A.,  i,  453. 
Diphenylene  (Dobbie,  Fox,  and  Gauge), 

T.,  683  ;  P.,  90. 
Diphenyleneazomethylene  (Staudingei: 

and  Kupfer),  A.,  i,  751. 
5-Diphenyleiie-oa-dimethyIdihydro- 

fulgide  (Stobbe,  Badenhauwen,  Hen 

NicKE,  and  Wahl),  A.,  i,  381. 
S-Diphenylene-aa-dimethylfulgenic  acid 

(Stobbk,  Badenhausen,  Hennicke, 

and  Wahl),  A.,  i,  381. 
S-Diphenylene-ao-dimethylfulgide 

(Stobbe,  Badenhausen,  Hennicke, 

and  Wahl),  A.,  i,  381. 
aa-Dipbenyl-S-dipbeuylenefulgenic  acid 

(Stobbe,  Badenhausen,  Hennicke, 

and  Wahl),  A.,  i,  381. 
o-Diphenyl-5-diphenylenefulgide 

(Stobbe,  Badenhausen,  Hennicke, 

and  Wahl),  A.,  i,  381. 
Diphenylene  ketone.     See  Fluorenone. 
Diphenyleneurethane.      See    Carbazole- 

9-carboxyIic  acid,  ethyl  ester. 
Di-)3-phenyIdimethylammonium     brom- 
ide (v.  Braun),  a.,  i,  35. 
Diphenylethylene,       leuco-bases       and 

colouring-matters  from  (Lemoult),  A., 

i,  399. 
Diphenylethylphosphine  sulphide  (Ar- 

busoff),  a.,  i,  100. 
2;6-Diphenyl-l-ethylpiperidiiie 

(Scholtz),  a.,  i,  327. 
/35-Diphenyl-/8-heptolactone,  5-liydroxv- 

(Kohler),  a.,  i,  986. 
2:4-Diphenyl(;?/cZohexan-4-ol-6-one- 1  - 

carboxylic  acid,  ethyl  ester  and   the 

corresponding      pyrazolone      (Dieck- 

MANN  and  V.  Fischer),  A.,  i,  451. 
2:6-Diphenylc?/cZohexan-2-ol-4-one-l- 

carboxylic  acid,  ethyl  ester  (Dieck- 

MANN  and  v.  Fischer),  A.,  i,  451. 
2:6-DiphenyI-Ai-c,(/c/oliexen-3:4-dione-l- 

carboxylic  acid,  ethyl  ester,  phenyl- 

hydrazone  of  (Dieckmann),  A.,  i,  450. 
2:6-I)iphenylc2/c/6ihexen-4-one-l-carb- 

oxylic     acid,    ethyl     ester,    isomeric 

forms  of  (Dieckmann),  A.,  i,  450. 
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Diphenylliomophtlialide    (Bauer     and 

WoLZ),  A.,  i,  872. 
l:3-Diphenylhydantoiii,  2-thio-  (Wheel- 
er and  Brautlecht),  A.,  i,  501. 
Diphenylhydrazine,  oxidation   of  (Wie- 
LAND  and  Wecker),  a.,  i,  82.  ^ 

Diphenylhydroxylamine,  4'-bromo-,  4  - 
chloro-,  and  4'-iodo-,  4-nitroso-,   and 
dihvomo-,  and  di-iodo-,  nitroso-  (Bam- 
berger and  Ham),  A. ,  i,  685. 
•y-Diphenylitaconic     acid,     o-ethyl     $- 

hydrogen  ester  (Stobbe),  A.,  i,  540._ 
Dipiienylketen,  preparation  of,  and    its 
compound   with   azibeuzil  (Staud- 
inger),  a.,  i,  650. 
action     of,      on     nitroso-compounds 
(Staudingbr  and  Jelagin),  A.,  i, 
215. 
action  of,  on  quinones  (Staudinger 
and  Bereza),  A.,  i,  459. 
Diphenylmethane,  preparation  of,  and  its 
homologues  (V.  Meyer),  A.,  i,  120. 
o-sulphoxide,        intramolecular        re- 
arrangements    of     (HiLDlTCH    and 
Smiles),  T.,  145  ;  P.,  3. 
oo'-dinitro-pp'-diamino-  (Cassella   & 
Co.),  A.,  i,  504. 
Diplienylmethane-4 :4'-dicarboxyhc  acid, 
di-w-ch\oTo-,  methyl  ester  (Staud- 
inger, Clar,  and  Czako),  A.,  i, 

625.  ^    r.       s 

chloride  (Staudinger  and  Clar), 

A.,  i,  639. 
Dipheiiylmetlianesulplioilic  acid  ( Wede- 

KiND  and  Schenk),  A.,  i,  190. 
55-Dipheiiyl-o-o-metlioxyplienylfulgeiiic 

acid,  methyl  ester  (Stobbe  and  Ked- 

delien),  a.,  i,  380.  _ 

Diphenylmethylamine,  preparation    ot, 

and  its  picrate  (Biltz  and  Seydel), 

A.,  i,  281.  ,       ^       ,. 

DiDhenvlmetliylamine-2-carboxylic 

acid,  2:4-(?initro-  (Houben,  Arendt, 
and  Ettinger),  A.,  i,  129. 
3:4-Diphenyl-6-metliylaziminopyrazole 

(MiCHAELis  and  Risse),  A.,  i,  10^/. 
3-4-Diplienyl-6-metliyldiliydropyrazo- 
furazan  (Michaelis  and  Risse),  A.,  i, 

1037.  .       .        -A       A 

aS-Diphenyl-S-methylfulgenic  acid  and 

its  ethyl  hydrogen  ester  (Stobbe  and 
Rose),  A.,  i,  376. 
aS-Diphenyl-S-methylfulgide       (Stobbe 

and  Rose),  A.,  i,  376. 
ao-Dipllenyl-i8-metllylpropaIle-a^-dlol 

(Parry),  T.,  1172  ;  P.,  141..    . 
l:5-Diplieiiyl-3-methylpyrazoleimino-3- 

phenyUsooxazolone(MEYER),A.,i,68^ 
3-Diphenyl-2-metliyl-4-quiiiazolone,   4  - 

amino-,  4'-araino-7-acetylammo-,  ana 

6-bromo-4'-amino-  (Bogert,  Gortner, 

and  Amend),  A.,  i,  581. 


aS-Diphenyl-^-metliylseniicartazide 

(Busch  and  Limpach),  A.,  i,  335. 
;35-Dipheiiyl-o-inetliyl8eiiiicarbazide,and 

its  thiocarbonyl  chloride  (Busch  and 

Limpach),  A.,  i,  335. 
j35-Diphenyl-a-methyltliiosemicarb- 

azide  (Busch  and   Limpach),  A.,  i, 

334.  ^,    ,      , 

fl-y-Diphenylmuconic   acid,   ethyl  esters 

of    (Beschke,     Winoguad-Finkel, 

and  KoHREs),  A.,  i,  874. 
Dipllenyl-«^-nitrobenzylideIlebenzenyl- 

hydrazidine    (Busch    and    Ruppen- 

thal),  a.,  i,  87.  . 

Diphenyloxaliminochloride-pyriduiiuin 

chloride  (Reitzenstein  and  Breun- 

ING),  A.,i,  226. 
Diphenyloxytbiophospbinic  acid,   etnyi 

ester  (Arbusoff),  A.,  i,  100. 
7-Dipheiiylparacoiiic      acid,     ^-bromo- 

(Stobbe),  a.,  i,  540. 
oe-Diplienylpeiitaji-7-one  and  its  semi- 

carbazone  (Senderens),  A. ,  i,  303. 
l:3-Dipbenyl-5-phenoxymetliylpyrazole 

(v.  Walther  and  Litter),  A.,  i,  237. 
l-4Dipheiiyl-3-phenoxymethylpyrazol- 
"  one,    5-imino-,    and     its     salts    and 

derivatives       (v.       Walther      and 

Herschel),  a.,    i,   237. 
2-4-Diplienyl-3-plieiioxymetliylpyrazol- 

one  (v.  Walther  and  Herschel),  A., 

i,  238.  ,  .J   ,r. 

Diphenyl-i^pbenylene  rfisulphide  (Bour- 
geois and  FouAssiN),  A.,  i,  964.  ^ 

Dipheiiyl-3-phthaloylic  acid,  4:4  -di- 
hydroxy-,  audits  calcium  salt  (Scholl 
and  Seer),  A.,  i,  453. 

SS-Diphenyl-a-piperonylbutane-^7-di- 
carboxylic    acid    and    its  anhydride 
(Stobbe,  Kohlmann,  Badenhausen, 
and  Kalning),  A.,  i,  380. 

55-Dipbenyl-o-piperonylfulgenic  acid 
(Stobbe,  Kohlmann,  Badenhausen, 
and  Kalning),  A.,  i,  380. 

55-Dipheiiyl-a-piperonylfulgide  (Stobbe, 

Kohlmann,      Badenhausen,       and 

Kalning),  A.,  i,  380. 
Dipbenylpropionamide  (v.  Meyer  and 

NicoLAUs),  A.,  i,  121. 
Diphenylpropylpbosphine  sulpbiae 

(Arbusoff),  A.,   i,  100. 
3:4-Diphenylpyrazole  (Wislicenus  and 

Ruthing),  a.,  i,  304. 
2-6-Dipbeiiyl-4-pyrido]ie  3-carboxylac 

"acid   (Petrenko-Kritschenko     and 

Schottle),  a.,  i,  1021. 
2-3-Dipbexiylquiiioxaline,   5-nitro- 
(BoRSCHE  and  Rantscheff),   A.,    i, 

330.  ,      ,  i-j        A 

DiphenylBtibine  oxide  and  sulphide  and 
chloro-  (Michaelis  and  Gunther), 
A.,  i,  1056. 
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Diphenylstibinic  acid,  di-m-nitro-  (Mor- 
gan and  Micklethwait),  T.,   2294  ; 

P.,  274. 
Diphenylsulphamide,         4 :4'-c^ibromo-, 

2:4:4'-<«bromo-,    and    2-A:2'-A'-tetra- 

nitro-  (WoHL  and  Koch),  A.,  i,  37. 
55-Diphenyl-a-styrylfulgenic  acid 

(Stobbe,  Benary,  and  Seydel),  A., 

i,  380. 
SS-Diphenyl-o-styrylfulgide  and  its   di- 

bromide      (Stobbe,      Benary,     and 

Seydei.),  a.,  i,  380. 
Diphenylsulphone,  action  of  bromine  on 

(Boeseken),  a.,  i,  41. 
Diphenyl-2:6:2';6'-tetracarboxylic  acid 

and  its   derivatives  (Mayer),   A.,    i, 

869. 
Diphenyl-3:4:3':4'-tetracarboxylic  acid, 

6-nitro-,  and  its  silver  salt  and  ethyl 

ester    (Crossley    and    Hampshire), 

T.,  724. 
Diphenylthiocarbamide,     p-dihydroxj- 

(Chemische     Fabrik    Ladenburg), 

A.,  i,  438. 
Diphenylthiophosphinic       acid,      ethyl 

ester  (Arbusoff),  A.,   i,    100. 
Diphenylthiophosphinous    acid,    esters 

of  (Arbusoff),  A.,  i,  100. 
aS-Diphenylthiosemicarbazide-o-carb- 

oxylic  acid,  ethyl  ester  (Busch   and 

Limpach),  a.,  i,  690. 
2:2-Diphenyl-l-tolyldiliydroisobenzo- 

furan,  and  hydroxy-  (Guyot  and  Val- 

lette),  a.,  i,  653. 
2:4-Diphenyl-l-2?-tolyl-2:5-dihydro- 

l:2:3-triazole  and   the  corresponding 

tetrahydrotriazole    (BrscH    and    He- 

fele),  a.,  i,  583. 
Diphenyl-jo-tolyl-i|'-thiocarbamide 

(Arndt),  a.,  i,  920. 
2:5-Diphenyl-l:3:4-triazole   hydrochlor- 
ide (Franzen  and  Kraft),  A.,  i,  817. 
2:5-Diphenyl-l:3:4-triazole,      1-amino-, 

salts  of  (Franzen  and  Kraft),  A.,  i, 

816. 
55-Diphenyl-a-veratrylfulgenio  acid  and 

its  sodium   salt  and   dimethyl    ester 

(Stobbe,    Kohlmann,    and    Redde- 

i-ien),  a.,  i,  380. 
55-Diphenylo-veratrylfulgide    (Stobbe, 

Kohlmann,  and  Reddelien),  A.,  i, 

380. 
2-(4')-Diphenylamino-o-naphthaquinone 

(Pummerer  and  Bra.ss),  A.,  i,  655. 
4-Dipheiiylyldiguanide,  4'-amino- 

(Cohn),  a.,  i,  929. 
Diphorone,  compound  of,  with  tin  tetra- 
chloride     (Pfeiffer,      Friedmann, 

Goldberg,  Pbo.s,  and  Schwarzkopf), 

A.,i,791. 
Diphthaloylbenzene    (Philippi),   A.,   i, 

794. 


2:3:6:7-Diphthaloylcarbazole      (Scholl 

and  Neovius),  A.,  i,  567. 
2:3:6:7-Diphthaloyl-A^-methyltModi- 

phenylamine     (Scholl,     Seer,     and 

TruTscH),  A.,  i,  559. 
2:3:6:7-Diplithaloylthianthreii    (Scholl 

and  Seer),  A.,  i,  558. 
2:3:6:7-Diphthaloylthiodiphenylamine- 

thiodianthraquinonylamine     and     its 

sulphonic  acid   (Scholl   and    Seer), 

A.,  i,  558. 
oo'-Dipicrylrfmminodiphenyl  (bisulphide 

(Kehrmann  and  Steinberg),  A.,  i, 

1034. 
Dipiperine,     compounds    of,    with    tin 

tetra-bromide,   and    -chloride   (Pfeif- 
fer, Friedmann,   Goldberg,   Pros, 

and  Schwarzkopf),  A.,  i,  792. 
Dipiperonal,    compounds    of,    with    tin 

tetra-bromide   and    -chloride   (Pfeif- 

FKR,   Friedmann,  Goldberg,   Pros, 

and  Schwarzkopf),  A.,  i,  791. 
aS-Dipiperonylbutane-zSy-dicarboxylic 

acid  (Stobbe,  Vieweg,  Eckert,  and 

Reddelien-),  A.,  i,  378. 
o5-Dipiperonylfulgenic    acid     and     its 

potassium  salt  and  ethyl  ester  (Stobbe, 

Vieweg,  Eckert,  and  Reddelien), 

A.,  i,  378. 
o5-Dipiperonylfalgide  (Stobbe,  Vieweg, 

Eckert,  and  Reddelien),  A.,  i,  378. 
l:2-DiisopropeiiyIn/c^obutane       (Lebed- 

eff),  a.,  i,  774. 
aa'-Dipropionin    (Alpern    and    Weiz- 

mann),  T.,  85. 
l:3-Dipropionylindole  (Oddo  andSsssA), 

A.,  i,  487. 
Di-jo-propionylphenylcarbamide  (Kunck- 

ell),  a.,  i,  990. 
a-Dipropylamiiio-a-phenyl-Aa-buteii-7- 

one  (ANDRI5),  A.,  i,  269. 
Dipropylammonium  osmichloride  (GuT- 
BiKR  and  Maisch),  A.,  i,  19. 

telluri-bromide   and    -chloride    (Gut- 
bier,  Flury,  and  Mioheleh),  A., 
i,  182. 
Dipropylbarbituric  acid  (Meeck),  A.,  i, 

683. 
1 : 2-  Di isopropylcj/cJobutane  ( L ebe d e ff) , 

A.,i,  774. 
Dipropylbutanetetracarboxylic       acid, 

ethyl  ester  (Wolff),  A.,  i,  690. 
2:2'-Di-K-propyl-l:l'-diantliraquinonyl 

(Scholl,      Potschiwauscheg,      and 

Lenko),  a.,  i,  1008. 
2:2'-Di-zsopropyl-l:l'-diantliraquinonyl 

(Scholl,  Potschiwauscheg,  Booker, 

and  Lenko),  A.,  i,  1009. 
Dipropylethylenedibarbituric  acid 

(Wolff),  A.,  i,  690. 
Bipropylmalonylmalonamide  (Re.mfry), 

T.,  618. 
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Dipropylmalonylbenzidine      (Kemfey), 

T.,  622. 
Dipropylmalonyldimalonamide       (  Kem- 

fhy),  T.,  619. 
Dipropylthiobarbituric    acid    (Merck), 

A.,  i,  683. 
Diprotooatechuic    acid    (Fischer    and 

Frkudenberg),  a.,  i,  875. 
Dipyrroyl  and  its  derivatives  (Oddo  and 

Andu),  A.,  i,  496. 
Dipyrrylquinoxaline  (Oddo  and  Ando), 
A.,i,  496.  ^      ,. 

2:2-Diquinolyl  salts  (Kaufmakn,  Stru- 
BiN,  Anastachewitch,  Popper,  and 
Snajder),  a.,  i,  328. 
Di-i3-resorcylic  acid  (Fischer  and  Freu- 

denberg),  a.,  i,  875. 
Disaccharides,  detection  of  small  quanti- 
ties of  (Neuberg  and  Saneyoshi), 
A.,  ii,  1036. 
Disalicylaldehyde,  compounds  of,  witti 
tin  tetra-bromide  and  -chloride  (Pfeif- 
FER,  Friedmann,  Goldberg,  Pros, 
and  Schwarzkopf),  A.,  i,  791. 
Disease,    excretion    of    amino-acids    m 

(Masuda),  a.,  ii,  631. 
Disinfectants,  chemical  (Del^pine),  A., 
ii,  62.  ^_, 

influence  of  temperature  on  (Fasson, 
Ponder,  andWooDHEAD),A.,  li,  63. 
resistance     of     micro-organisms      to 
(Hailer),  a.,  ii,  1021. 
Disinfection,    theory    of    (Herzog  and 
Betzel),  a.,  ii,  1020. 
of  plants  (Danesi  and  Topi),  A .,  ii,  820. 
Dispersoids,   viscosity   of  (Hatschek), 

A.,ii,  19,  98.  J  ,«.    •, 

Dissociation.       See      undei-      Aflinity, 

chemiral. 
Distillation,  new  flask  for  (Dahle),  A., 
".  975. 
of  liquid  binary  mixtures  (Mariller), 

A.,  ii,  254. 
fractional,apparatusfor(TiCHWlNSKY), 

A.,  ii,  876. 
continuous  fractional,    m  a  vacuum, 
apparatus  for  (Francesconi  and 
Sernagiotto),  a.,  ii,  966. 
pressure  regulator  for  use  m  (Wade 
and  Merriman),  T.,  984  ;  P.,  64. 
vacuum,  receivers  for  (John),  A.,  n, 
876.  .      ,  ...    .. 

Distyryl  ketone   semicarbazone   (Kxop- 

fer),  A.,  i,  1034.  . 

Disulphides,  aromatic,  synthesis  of  "uo- 
xanthone  derivatives  from  (Mars- 
den  andSMiLEs),T., 1353;  P., 207. 
formation      of      (Bourgeois      and 

Fouassin),  a.,  i,  963. 
interaction  of,    and  sulphuric  acid 
(Prescott  and  Smiles),  T.,  640  ; 
P.,  65. 


Disulphoxides,  aromatic,  interaction  of, 

with  sulphuric  acid  (Hilditch),   T., 

1091;  P.,  139. 
Disyringic    acid    (Fischer,   Freuden- 

BERO,  and  Lepsius),  A.,  i,  875. 
Dithiolphthalic      acid,     methyl      ester 

(Reissert  and  Holle),  A.,  i,  981. 
o-Ditolhydrylbenzene       (Gtjyot       and 

Vai.lette),  a.,  i,  653. 
3:6-Di-i7-toluidino-i?-benzoquinone-3- 

acetic  acid  (Morner),  A.,  i,  57. 
3:6-Di-o-  and  ^-toluidino-9-phenylxan- 

thenyl  chlorides  (Pope  and  Howard), 

T     552 
Ditoiuquinhydrone    and  its   derivatives 

(Moir),  p.,  226.  . 

Ditoluquinone  and  its  derivatives  and 

dtbromo-  (Moir),  P.,  226. 
2:2'-Ditolyl,  formation  of  six  and  seven- 

membered   rings   from   derivatives   of 

(Kenner  and  Turner),  T.,  2101  ;  P., 

262.  ^  ,  , 

2:2'-Ditolyl,   ocw'-dihromo,  and  cowco  «  - 

tei!ra-bromo-  (Kenner  and  Turner), 

T.,  2108  ;  P.,  93. 
3:3'-Ditolyl,       3-bromo-3'-nitro-4:4 -c?i- 

hydroxy-,      and     5:5'-dinitro-4:A  -di- 

hydroxy-  (Moir),  P-,  227.  _ 

Ditolylamine,  c^iamino-,  and  its  diacetyl 

derivative    (Ullmann   and   Schmid), 

A-,i.  71.  ,     ,      .^,    .- 

m«-Ditolylamine  and  its  hydrochloride 
(Scholl,  Seeh,  and  Tritsch),  A.,  i, 

559. 
1-2  Ditolylisobenzofuran  and  its  phenyl- 
hydrazone   (Guyot    and    Vallette), 

A.,  i,  653. 
Di-jo-tolylbishydrazimethylene.  bee 

Bishydrazi-^-tolil. 

2:2'-Ditolyl-coa)'-dicarboxyamide    (Ken- 
ner and  Turner),  T.,  2110. 

2:2'-Ditolyl-(ua)'-dicarboxylic  acid 

(Kenner   and  Turner),    T.,  2110; 

P.,  93. 
2:2'-Ditolyl-coa)'-dicarboxylonitrile 

(Kenner  and  Turner),  T.,  2109  ;  P., 

263. 
l:2-Ditolyl-l:2-dihydroist>benzofuran 

and  2-hydroxy-    (Guyot    and     Val- 
lette), A.,  i,  653. 
3:3'-Ditolyldisulphonic     acid,     4:4  -di- 

hydroxy-,    barium   salt    (Moir),     P-, 

227. 
Di-ptolylenephthalide     (Scholl      and 

Seer),  A.,  i,  454. 
Di-p-tolylmethane,  action  of,   with  di- 

chloromethane  (Lavaux),  A.,  i,  533. 
9:10-jt?-Ditolyl-2-metbylanthracene 

(Guyot  and  Vallette),  A.,  i,  653. 
910-Ditolyl-2-methyldihydroanthrac- 

ene,     9:10-rfihydroxy-     (Guyot    and 

Vallette),  A.,  i,  653. 
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Di-|J-tolyl  methyl  ether  disulphide  and 

disiilphoxide  (Hilditch),  T.,  1100. 
3-Ditolyl72-inethyl-4-quinazolone,       4'- 

amino-,    and   4'-amiiio-7-aeetylamino- 

(BoGERT,  GoRTNER,  and  Amend),  A., 

i,  581. 
Di-o-tolyloxaliminochloride-pyridinium 

chloride  and  platinichloride  (Reitzen- 

STEiN  and  Breuning),  A.,  i,  226. 
Di-j9-tolylpheiiylcarbinol-0-8ulphon- 

methylamide  (Cobb  and  Fullkr),  A., 

i,  638. 
Di-jo-tolyl       j9-phenylene       f^isulphide 

(BouKGEOis   and   Fouassin),    A.,    i, 

964. 
l:4-Di-p-tolylsulphonamidoanthraquin- 

one(ULi-MANN  and  Billig),  A.,  i,  490. 
Ditolyl-o-tolhydrylphenylcarbinol 

(GuYOT  and  Vallette),  A. ,  i,  653. 
s-Ditriphenylmethylcarbamide  (v. 

Meyer  and  Fischer),  A.,  i,  120. 
Divalolactone,    constitution  of  (Lo.san- 

IT.SCH),  A.,  i,  804. 
Divaric  acid  (Hesse),  A,,  i,  209. 
Divaricatic  acid  and  its  salts  and  esters 

(Hesse),  A.,  i,  209. 
Divaricatinic  acid,  salts  and  ethyl  ester 

of  (Hksse),  a.,  i,  209. 
Divarinol  and  its  diacetate  (Hesse),  A., 

i,  209. 
a5-Diveratrylfulgenic  acid  (Stobbe  and 

Leuner),  a.,  i,  378. 
o5-Diveratrylfulgide       (Stobbe       and 

Leuner),  A.,  i,  378. 
Dixanthone,    compound    of,     with    tin 

tetrachloride  (Pfeiffer,  Friedmann, 

Goldberg,  Pros,  and  Schwarzkopf), 

A.,  i,  791. 
3:6-Di-m-xylidino-i»-benzoquinone  3- 

acetic  acid  (Morner),  A.,  i,  57. 
Di-;o-xyloquinol  monomethyl  ether  and 

its  derivatives  (Bamberger  and  Blan- 

gey),  a.,  i,  883,  884. 
Di-;?-xylylenedipiperidinium  salts 

(ScHOLTz),  A.,  i,  327. 
Di-o-3-,    -m-4-,    and    jo-xylylphthaldi- 

imides  (Kuhara  and  Komatsu),  A.. 

i,  207. 
Docosyl  alcohol  and  its  phenylurethane 

(WiLLSTATTER,  Meyer,  and  Huni), 

A.,  i,  146. 
Dodecane,  afi-dich\ovo-  (v.  Braun  and 

SoBECKi),  A.,  i,  598. 
Dodecylbenzamide,  /t-chloro-  (v.  Braun 

and  SoBECKi),  A.,  i,  598. 
Dog,  ingestion  of  mineral  acids  by  the 
(LABBit  and  Violle),  A.,  ii,  220. 

analyses  of  the  urine  of  the  fox,  coyote 
and  (Hawk),  A.,  ii,  308. 
Dog-fish,  acidity  of  the  gastric  juice  of 

the  (van  Herwerden  and  Ringer), 

A.,  ii,  1109. 


Dog-fish,   digestion    of    protein  in    the 
(van  Slyke  and  White),  A.,  ii,  624. 
Dolomite,  origin  of  (Linck),  A.,  ii,  294. 
from   the  Simplon  Tunnel   (Lincio), 
A.,  ii,  1101. 
Double  linking,  influence  of,  on  optical 
activity   (Frankland   and   O'Sulli- 
VAN),  T.,  2325  ;  P.,  319. 
Drying    agents,    relative     efficiency    of 
calcium  and  zinc   bromides  and  zinc 
chloride  (Baxter  and  Warren),  A., 
ii,  268. 
Drying-apparatus  (McIntire),  A.,   ii, 

329. 
Drugs,  diuretic  power  of  (Zanda),  A., 
ii,  1017. 
action  of,  on  the  cerebral  blood  vessels 
(Dixon  and  Halliburton),  A.,  ii, 
52. 
effect  of,  on  the  chorda  tympani  nerve 

(Dale  and  Laidlaw),  A.,  ii,  997. 
effect    of,     on     muscle     and     nerve 

(Waller),  A.,   ii,  138. 
action  of,  on   the   bronchial   muscles 
(Januschke  and  Pollak),  A.,  ii, 
1120. 
action  of,  on  respiration  (v.  IssEKUTz), 

A.,  ii,  1017. 
pyro-analyses  of  (Rosenthaler),  A., 
ii,  948. 
Dundathic  acid  (Baker  and  Smith),  A., 

i,  479. 
Dundatholic  acid  (Baker  and  Smith), 

A.,  i,  479. 

Dust  explosions,  lecture  experiment  to 

illustrate  (Lang  and  Lloyd),  P.,  161. 

Dyeing,  theory  of  (Drearer),  T.,  2094  ; 

P.,  244. 

experiments  in  (Saposhnikoff),   A., 

ii,  1070. 
cohesion  as  a  factor  in  (Rosenstiehl), 
A.,  ii,   99,  372. 
Dyes.     See  Colouring-matters. 
Dynamic  isomerism  (British  Associa- 
tion Reports),  A.,  ii,  786. 
Dyspnea  and  respiration  (Hough),  A., 

ii,  993. 
Dysprosium  bromate,  carbonates,  chrom- 
ate,    platinocyanide,    phosphate,    and 
selenate  (Jantsch  and   Ohl),  A.,  ii, 
492. 


E. 


Earth,  distribution  of  elements  in  the 
cinist  of  the  (Vernadzky,  Lin- 
DENER,  and  Revutsky),  A.,  ii, 
1042. 
radiation  of  the,  at  different  altitudes 
(McLennan  and  Macallum),  A., 
ii,  960. 
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Earths,  rare,  refraction  of  solutions   of 
the  (Elias),  a.,  ii,  81. 
compounds  of  (Pratt  and  James), 

A.,  ii,  892. 
compounds     of    metalhc     salts     ot 
the,  with  hexamethylenetetramine 
(Barbieri  and  Calzolari),  A., 
i,  268. 
complex  molybdates  of  (Barbieri), 

A.,  ii,  291. 
double  nitrates  of  the  (Jantsoh  and 

WiGDOROW),  A.,  ii,  114. 
analysis  of  minerals  of  the,  by  means 
of  sulphur  monochloride  (Hicks), 
A.,  ii,  934. 
stearate  separation  of  the  (Stoddart 
and  Hill),  A.,  ii,  727.        . 
Eggs,  dextrose  in(DiAMARE),  A.,  u,  1^9. 
heat  production  in  the  oxidative  pro- 
cesses of  (Meyerhof),  a.,  u,  1004. 
biology  of  (Diamare),  A.,  u,  IHO. 
lipoids  of  the  yolk  of  (Sbrono  and 

Palozzi),  a.,  ii,  1005. 
hen's,    chemistry   of   (Kojo),    A.,   u, 
1110.  ,         ,.   . 

presence  of  dextrose  and  creatinine 
in  (Salkowski),  A.,  ii,  626.       _ 
sea-urchin's,   oxidation  and   cytolysis 
of  (LoEB  and  Wasteneys),  A.,  u, 

304. 
catalase  of  (Amberg  and  \\  inter- 

nitz),  a.,  ii,  1110. 
oxidative   processes  m   (Loeb  ana 

Wasteneys),  A.,  ii,  mO. 
poisonous  action  of  sodium  chloride 

on  (Warburg),  A.,  ii,  60. 
respiration   of,  in   sodium   chloride 

solution  (Meyerhof),  A.,  u,  7^8. 

unfertilised,    action    of   calcium   and 

sodium   salts  on   (Lillie),  A.,    u, 

Eee-white,  relation  between  digestibility 
of,  and  its  coagulation  temperature 
(Frank),  A.,  i,  698.        _ 

Eglestonite  from  California  (Rogers), 

A.,  ii,  807.  ..  „p^7 

Eichbergite  (Grosspietsch),  A    ii,807. 
Elaidin  reaction,  the  (Fokin),  A.,  i,  5. 

llSSrne  and  Jt^^S  ^^^P  "Iff 
and  Taylor),  T.,  2306  ;  P.,  //«• 

Elaidyl  chloride,  dUodo-  (Abderhal- 
DEN,  HiRSCH,  and  Guggenheim),  A., 

i   954 
Elaidylalanine,  di-iodo-  (Abderhalden, 
HiRscH,  and    Guggenheim),   A.,  i, 

955  1,  1 

Elaidylglycine,  di-iodo-,  and  its  ethy^ 

ester    (Abderhalden,    Hirsch,   ana 

Guggenheim),  A.,  i,  955. 
Elaidyl-c^i-iodotyrosine,  c^^-lodo^      (AB- 

derhalden,   Hirsch,  and  Guggen- 
heim), A.,  i,  955. 


Elasticity,  relation  between,  and  specific 
heat  of  solids  with  monatomic  mole- 
cules (Einstein),  A.,  ii,  186. 
Elastin,    action   of   pepsin  on  (Abder- 
halden  and  Wachsmuth  :  Abder- 
halden  andSTRAUCH),  A.,  i,  511. 
use    of,    in    detection  of   proteolytic 
enzymes        (Abderhalden        and 
Meyer  :        Abderhalden       and 
Kiesewetter),  a.,  ii,  999. 
Electrical  double  refraction.    See  under 

Photochemistry. 
Electrochemistry  :— 

Electrochemistryofsolutionsmacetone 

(RosHDESTWENSKY  and  Lewis),  i., 
2138  ;  P.,  266. 
Electricity,     carriers     of,     m    gases 

(Becker),  A.,  ii,  957.  . 

Accumulator,  lead,  rapid  formation  ot 
plates  in  (Schleicher),  A.,  u,  848. 
Cell,     mercury,    mercurous    chloride, 
leadchloride,  lead,  thermodynam- 
ics of  the  (Luther),  A.,  u,  577. 
Clark,  in  relation  to  zinc  amalgams 
(Cohen  and  van  Ginneken),  A., 
ii,  14.  .   .         , 

Cells,    concentration,    containing  tbe 
same  salt  in  two  different  solv- 
ents, temperature-coefficient  of 
(Laurie),  A.,  ii,  576. 
with     electrodes      reversible     to 
chlorine  ions  (Lapworth  and 
Partington),  T.,  1417  ;  P., 194. 
galvanic,     rate     of     discharge     of 
(Reichinstein),  a.,  11,  249. 
with    carbon    anodes   (Bechter- 
eff),  a.,  ii,  1054. 
gas,  yielding  an  appreciable  current 

(Beutner),  a.,  ii,  249. 
standard     (van     Ginneken     and 
Kruyt),  a.,  ii,  962. 
thermodynamics  of  (Cohen),  A., 

ii,  180.  ^       ^ 

mercurous  sulphate  as  a  depolar- 
iser  in  (van  Ginneken),  A.,  n, 
179  ;  (Hulett),  A.,  ii,  848. 
valve,  influence   of  electrolytes  on 
the  voltage  of  (Schulze),  A.,  u, 
365,  790. 
Coulometer,  silver,  use  of  silver  fluor- 
ide in  the  (Eisenreich  and  Foer- 
ster),  A.,ii,  461. 
Dielectric   cohesion   of  gases   ot    the 

argon  group  (Bouty),  A.,  ii,  458. 
Dielectric  constants  of  liquid  hydrides 
(Palmer  and  Schlundt),  A.,  n, 

458. 
of  organic  compounds  (Dobroserd- 

off),  a.,  ii,  458. 
Electrical  conduction,  application  ot 
the  electron  theory  to  (v.  Martin), 
A.,  ii,  177. 
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Electrochemstry  : — 
Electrical   condactivity,   influence  of 
pressure      on,      of      electrolytes 
(Schmidt),  A.,  ii,  12. 
and  ionisation  of  electrolytes  in  aque- 
ous solution  (West  and  Jones), 
A.,  ii,  10. 
of   metals,    changes    in      the,     on 
liquefaction    (Wagner),    A.,    ii, 
177. 
of  salts  and  mixtures  of  salts  (Ben- 
rath  and  Wainoff),  A.,  ii,  847. 
of  solutions,  influence  of  temperature 
and  pressure  on  (Lussana),  A., 
ii,  462;  (Korber),  A.,  ii,  863. 
in    acetic    and    propionic    acids 
(Sachanoff),  a.,  ii,  689,  691, 
in  esters  with  small  dielectric  con- 
stants   (Sachanoff),    A.,    ii, 
247.  _ 
and  viscosity  in  mixed  solvents  con- 
taining glycerol  (GuY  and  Jones), 
A.,  ii,  863. 
Electrical  indaction  in  chemical  reac- 
tions (Winston),  A.,  ii,  692. 
Electrical  double  refraction  of  liquids 

(Lii'pmann),  a.,  ii,  184. 
Electric  arc,    reactions   of  substances 
in  the  (Salmon),  A.,  ii,  15  ;  (Saba- 
tier),  a.,  ii,  91. 
flame   from   the,    in   pure    nitrogen 
(Strutt),  a.,  ii,  1056. 
Electric  discharge,  chemical  action  of, 
in   electrolytic  gas  (Kikkby),  A., 
ii,  462. 
in   the    vapours     of   alkali    metals 

(Gehlhoff),  a.,  ii,  349. 
in   rubidium   and   caesium  vapours, 
electrical    and    optical    measure- 
ments  in   the.  (Gehlhoff),    A., 
ii,  82. 
Electric  furnace,  vacuum  (Goecke), 

A.,  ii,  1053, 
Spark-gap,  influence    of  the  metal  of 
the,  on  the   frequency   of  electrical 
vibrations  (Roschansky),  A,,  ii,  15. 
Electrification,  by  contact  (Hesehus), 
A.,  ii,  13. 
positive,  due  to  heating  aluminium 
phosphate  (Hortun),  A.,  ii,  90. 
Electrode,    ammonium    (Slade),    T., 
1974  ;  P.,  242, 
potential  of    the    chlorine    (Lewis 

and  Rlpert),  A.,  ii,  364. 
potentials  in   the    manufacture     of 
chlorine  and  alkali  (Sacerdoti), 
A.,  ii,  789. 
Cu  I  CugO  alkali  |  Hg,   potential    of 
the  (Allmand),  T.,  840  ;  P.,  69. 
Hg  I  HgO  alkali,    potential  of   the 
(Donnan    and    Allmand),     T., 
845  ;  P.,  70. 


Electrochemistry  : — 
Electrode,  hydrogen,  in  alcohol  (Hard- 
man  and  Lapworth),  T.,  2242  ; 
P.,  244. 
potential  measurements  with  the, 
in    liquids    containing     carbon 
dioxide.  (Hasselbalch),  A.,  ii, 
182. 
of  the  third  type  for  measurement  of 
the  potential  of  the  thallium  ion 
(Spencer),  A.,  ii,  364. 
Electrodes,   changes  in    concentration 
at  the,    in  electrolysis  (Rosebrugh 
and  Miller),  A.,  ii,  181. 
Anode,    copper,  behaviour  of  the,    in 
electrolysis    of  hydrochloric  acid 
(Dushman),  a.,  ii,  181. 
iron,  passivity  of  the  (Schoch  and 

Randolph),  A.,  ii,  14. 
nickel,  passivity  of  the  (Schoch  and 
Randolph),  A.,  ii,  14, 
velocity   of  solution    of   the,    in 
sulphuric   acid  (Russo),  A.,  ii, 
181. 
Anodes,    carbon,     in     galvanic     cells 

(Bechtereff),  a.,  ii,  1054. 
Cathode   potential  fall  in  gases  (Rott- 

gardt),  a.,  ii,  178. 
Electrolytes,  conductivity  and  ionisa- 
tion of,  in  aqueous  solution  (West 
and  Jones),  A.,  ii,  10  ;  (Hosford 
and  Jones),  A.,  ii,  960  ;  (Wins- 
ton and  Jones),  A.,  ii,  961. 
potential  differences  between  a  metal 

and  (Guyot),  A.,  ii,  1053. 
influence   of  pressure   on   the    con- 
ductivity of  (Schmidt),  A.,  ii,  12. 
electrolytic        valve        action       in 

(Schulze),  a.,  ii,  365. 
electrodes  with  alkaline  (Allmand), 
T.,  840  ;  P.,   69;  (Donnan   and 
Allmand),  T.,  845  ;  P.,  70. 
diff'usiou  in  solutions  of  (Vanzetti  ; 

Girard),  a.,  ii,  860. 
diffusion  of,  in  colloids  (Rolla),  A., 

ii,  969. 
solubility  of,    in  aqueous   solutions 
(Masson),    T.,    1132  ;     P.,    125, 
328. 
boiling  of,  on  passage  of  an  electric 
current  (Cegielsku),  A.,  ii,  463. 
dissociation  of,  in  non-aqueous  solv- 
ents (Kreider  and  Jones),  A., 
ii,  362. 
amphoteric,     dissociation    of    (Mi- 

CHAELis),  A.,  ii,  577. 
solid,    polarisation   of  (Haber   and 

Zaw^adzki),  a.,  ii,  1053. 
ternary,  dissociation  of  (Jellinek), 

A.,  ii,  362. 
weak,  the  dilution  law  applied  to 
(Sutherland),  A.,  ii,  703, 
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Illectrochemistry: — 
Electrolytes,   adsorption  of,   by  soils 
(Ostwald),  a.,  ii,  374. 
ionisation     and     hydration    of,    in 
aqueous   solution   at   0°    (Wash- 
BUKN   and    MacInnes),    A.,    ii, 
1076. 
estimation  of  the  degree  of  ionisa- 
tion of  (Washburn),  A.,  ii,  862. 
Electrolytic  dissociation,    theory    of 
(Kjellix),  a.,   ii,    248;    (Bjer- 
rum),  a.,  ii,  377. 
relation  of  molecular  association  to 
1  (Tokner),  T.,  880;P.,  40. 

and  enzyme  action  (Rohonyi),  A.,  i, 

758. 
and    solution    pressure    (Kruger), 
A.,  ii,  789. 
Electrolytic    reduction    of    aromatic 
aldehydes  (Law),  T.,   1113  ;  P., 
138. 
of  benzylidene  bases  (Law),  P.,  310. 
Electrolytic  saturation  current,  pro- 
duction of  an  (Jaff£),  A.,  ii,  962. 
Electrosyntheses    (Losanitsch),    A., 

i,  177.  , 

Electromotive  force,  measurement  of, 
in  alcohol  (Lapworth  and  Part- 
ington), T.,  1417;  P.,  194; 
(Hakdman  and  Lapworth),  T., 
2242  ;  P.,  244. 
calculation  of,  from  thermal  effects 
(Pollitzer  ;  Cohen),  A.,  ii,  180. 
thermo-dynamic       calculation       of 

(Halla),  A.,  ii,  364. 
produced     by     centrifugal     action 

(Tolman),  a.,  ii,  248. 
of  the  voltaic  couple  (Guglielmo), 
A.,  ii,  179. 
Electron  conception  of  valency  (Falk 

and  Nelson),  A.,  ii,  104. 
Electrons,    number  of,    in  the   atom 
(Wilson),  A.,  ii,  593. 
number    of,    concerned   in   metallic 
conduction  (Nicholson),  A.,  ii, 
836. 
heat  liberated  during  the  absorption 
of,   by  metals  (Richardson  and 
Cooke),  A.,  ii,  358. 
velocity  of  emission  of,   by   metals 

(Haber  and  Just),  A.,  ii,  954. 
velocity  of  emission  of,    by  metals 
in    ultra-violet    light     (Hughes, 
Kovarik  and  Zakrzewski),  A., 

ii,  572. 
negative,    emission    of,    by    alkali 
metals   (Fredenhagen),    A.,   ii, 
571. 
Ionisation  of  atmospheric   air  (Eve), 
A.,  ii,  89. 
produced* by    )3-particles    (Geiger 
and  Kovarik),  A.,  ii,  954. 


Electrochemistry  : — 

Ionisation  produced  by  splashing  and 
in  chemical  reactions  (Block),  A., 
ii,  176,  357. 
and  chemical  action  (Bloch),  A.,  ii, 

456. 
relation    between    adsorption    and 

(Ostwald),  A.,  ii,  1068. 
correlation  of,  with  chemical  struc- 
ture    by      means     of     polarity 
(Derick),  A.,  ii,  713. 
of    electrolytes      (Washburn    and 

MacInnes),  a.,  ii,  1076. 
and  conductivity  of  electrolytes  in 
aqueous     solution     (West     and 
Jones),  A.,  ii,  10  ;  (Hosford  and 
Jones), -A.,   ii,    960;  (Winston 
and  JoNKs),  A.,  ii,  961. 
of  gases  (Townsend)    A.,   ii,  355; 
(Franck  and  Westphal),  A., 
ii,  957. 
effect  of  temperature  on  the  (Clo), 

A.,  ii,  355. 
by  o-rays  (Moulin),  A.,  ii,  171. 
by  canal  rays  (Seeliger),  A.,  ii, 

958. 
by  chemical  change  (Baker),  A., 

ii,  244. 
by  Rcintgen  rays  (Beatty),  A.,  ii, 

245. 
by  light  (Cannegieter),  A.,  ii, 

455. 
by  ultra-violet  light  (Sachs),   A., 

ii,  246. 
by  the  o-particles  from  polonium 

(Taylor),  A.,  ii,  354. 
in    presence     of    non- radioactive 
substances    (de    Broglie    and 
Brizard),  a.,  ii,  837. 
relation  of  valency  to  (Millikan 
and  Fletcher),  A.,  ii,  573. 
of   liquid    hydrocarbons     (Bialob- 

jeski),  a.,  ii,  837. 
in  non-aqueous   solvents   (Dawson 
and    Leslie),     T.,     1601;     P., 
208. 
of  the  vapour  of  salts  in  a  flame 

(MoREAu),  A.,  ii,  455,  686. 

estimation    of    the    degree    of,     of 

electrolytes  (Washburn),  A.,  ii, 

862. 

Ion,  isolation  of  an,  and  measurement 

'  of  its  charge  (Millikan),  A.,  ii, 

175. 
measurement  of  the  charge  on  an, 
and  its  relation  to  valency  (Mil- 
likan  and  Fletcher),    A.,    ii, 
573. 
Ions,   production   of,  in  chemical  re- 
actions (Reboul),  A.,  ii,  692. 
charges  on,  in  gases  (Townsend), 
A.,  ii,  686. 
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Electrochemistky  : — 
Ions,   mobility    of,    in   gases  (Rein- 
GANUM),  A.,  ii,  788,  837. 
action    of,   on    the    heart  and    on 

colloids  (Mines),  A.,  ii,  130. 
effect  of,  transported  by  the  current, 
on  the  primary  affinity  for  colours 
and  the  conductivity  of  polarised 
nerves  (Schwartz),  A.,  ii,  306. 
gaseous,  the  mass  of  (Duane),  A., 

ii,  839. 
dissymmetry  of  positiveand  negative, 
relatively  to  the  condensation  of 
water   vapour   (Besson),   A.,    ii, 
839. 
positive,   emitted    by  salts   of   the 
alkali  metals  (Richardson),  A., 
ii,  9,  10. 
formation    of,    by    heated    metals 
(Klemensiewicz),  a.,  ii,  1050. 
emission   of,    from    heated    salts 

(Richardson),  A.,  ii,  1051. 
mobility  of,  from  heated  alumin- 
ium phosphate  (Todd),  A.,  ii, 
1050. 
discharge  of,  from  heated  sodium 
phosphate  (Horton),    A.,    ii, 
246. 
mobility  of,  in  gases  (Todd),  A., 

ii,  245. 
Hame,    mobility  of  (Litsby),  A., 
ii,  245. 
radioactive,    mobility   of    (Franck 

andMEiTNER),  A.,  ii,  958. 
tervalent,  action  of,  on  the   frog's 
heart  (Mines),  A.,  ii,  633. 
Ionic     theory,     objections     to     the 

(Urbain),  a.,  ii,  861. 
Polarity    of    elements    and    radicles 

(Derick),  a.,  ii,  712,  713. 
Potential    of   hyposulphite    reactions 

(Jellinek),  a.,  ii,  365. 
Potentials,  liquid,  elimination  of,  in 
potential  measurements   (Bjerrum 
and  Bjerrtjm),  A.,  ii,  692. 
Potential  difference  at  the  contact  of 
two  electrolytes  (Bjerrum).  A.,  ii, 
182. 
Thermoelectric  forces  in  the  transition 
from  solid  to  liquid  (Germak  and 
Schmidt),  A.,ii,  1055. 
properties  of  various  inorganic  sub- 
stances    (Koenigsijerger     and 
Weiss),  A.,  ii,  578. 
Transport  numbers,  relation  between, 
and    molecular    complexity    (Maz- 
zucchelli),  a.  ,  ii,  962. 
Voltaic  couple,  electromotive  force  of 

the  (Guglielmo),  A.,  ii,  179. 
Voltameter,    copper,  effect  of  sucrose 
on    the    accuracy    of    the   (Dede), 
A.,  ii,  461. 


Electrochemistry  : — 
Voltameter  with  mercurous  perchlor- 
ate    (Mathers  and    Germann), 
A.,  ii,  577. 
water,    migration    of   ions    in  the 
(Streintz),  a.,  ii,  15. 
Electrolytes.         See      under      Electro- 
chemistry. 
Electromotive  force.     See  under  Electro- 
chemistry. 
Electron.     See  under  Electrochemistry. 
Elements,  distribution  of,  in  the  earth's 
crust  (Vernadsky,  Lindener,  and 
Revutsky),  a.,  ii,  1042. 
classification  of  the  (Caceres),  A.,  ii, 

593. 
dominant,    atomic   weights   of  (Hin- 

RiCHS),  A.,  ii,  1080. 
arrangement  of,  in  a  spiral  (Emerson), 

A.,  ii,  198. 
tabular  grouping  of  the  (v.  Stackel- 

BERG),  A.,  ii,  708. 
fundamental       properties       of      the 

(Richards),  T.,  1201  ;  P.,  178. 
atomic  heats  of  the  (Koenigsberger), 

A.,  ii,  580. 
specific  gravities  of,  in  relation  to  the 
periodic  system  (Hopkins),  A.,  ii, 
698. 
of     the     fourth     group,      cryoscopic 
measurements  of  (Falciola),  A.,  ii, 
370. 
Emetine,   and   its  salts  and  derivatives 

(Keller),  A.,  i,  104. 
Emodic  acid  and  its  triacetyl  derivative 

(Fischer  and  Gross),  A.,  i,  886. 
Emodin    and    its   tribenzoyl    derivative 
(TuTiNand  Clewer),  T., 953  ; P., 89. 
inonomethyl  ether  and  its   dibenzoyl 
derivative  (TuTiNand  Clewer),  T., 
952;  P.,  89. 
Emodin,  tetranitro-,  and  its  compound 
with  aniline  (Oesterle  and  Sypkens- 
Toxopius),  A.,  i,  888. 
zsoEmodin    and     its     acetyl    derivative 
(TscHiRCH  and  Bromberger),  A.,  ii, 
528. 
EmodinglycoUic    acid,    salts    and     de- 
rivatives of  (Oesterle  and  Sypkens- 
Toxopitus),  A.,  i,  888. 
Emplectite  (Priwoznik),  A.,  ii,  991. 
Emulsin,  action  of  heat  on  (Bertrand 
and  Compton),  A.,  i,  592. 
hydrolysis  of  amygdalin  by  (Rosen- 
thaler),  A.,  i,  99. 
action   of,    on  alcoholic    gentiopicrin 
(Bourquelot  and  Bbidel),  A.,  i, 
1053. 
Emulsions,  olive  oil-water  (Weigner), 
A.,  ii,  194. 
oil-water,    stability   of   (Hatschek), 
A.,  ii,  1068. 
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Emulsions,  applicability  of  the  gas  laws 
to  (Ilyin),  a.,  ii,  861. 
viscosity  of  (Bancelin),  A.,  n,  586. 
Endotin,    chemistry    of   (Lockemann), 

A.,  ii,  916. 
Energy,  theory  of  photosynthetic  trans- 
formation of  (TSYETT),  A.,  11,  451. 
influence  of  intake  of  food  on  the  pro- 
duction of  (GiGON),  A.,  ii,  741. 
changes   in   sleeping  children  (How- 
land),  A.,ii,  1005. 
Enzyme,  Bulgarian,  action  of,  on  proteins 
(Bertrand),  A.,  ii,  140. 
action  of  the,  on  proteins  and  ammo- 
compounds  (Effront),  A. ,  u,  61, 

319. 
action   of  the,  on  monobasic  acids 
(Bertrand  and  Veillon),  A.,  n, 
221. 
lipolytic,    in    sweet    almonds  (Tone- 

GUTTi),  A.,  ii,  525. 
producing  acraldehyde  in  bitter  wines 

(Voisenet),  A.,  ii,  915.      __ 
uricoclastic  (Galeotti),  A.,  n,  131. 
Enzymes,  chemical  composition  and  for- 
mation of  (V.  Euler  and  Kullberg), 

A.,  ii,  320.  _^_ 

nomenclature  of  (V. EuLER),  A. ,  1,1 051 . 

action  of  ultra-violet  light  on  (Chau- 
CHARD  and  Mazou^),  A.,  i,  /58. 

determination  of  the  number  ol,  m  a 
liquid  (AcHALME  and  Bresson),  A., 
i   172. 

influence  of  temperature  on  (Gramen- 
iTZKi),  A.,  i,  98. 

influence  of  viscosity  on  the  activity 
of  diastatic  (Achalme  and  Bres- 
son), A.,  i,  591  ;  (Achalme),  A.,  i, 

inactivation  of  (Porter),  A.,  i,  y». 
synthesis    of    fats    by   (Dunlap  and 

Gilbert),  A,,  i,  1054. 
decomposition   of   hydrogen  peroxide 
by  (Waentig  and  Steche),  A.,  i, 
759 
cleavage  of  nucleins  by  (Amberg  and 

Jones),  A.,  i,  823. 
cleavage  of  nucleic  acids  by  (Amberg 

and  Jones),  A.,  i,  824. 
hydrolysis  of  trioses  and  stachyose  by 

(Bierry),  a.,  i,  354.      _ 
influence  of,  on  the  respiration  of  plants 

(Lwoff),  a.,  ii,  641. 
reactions  between,   and  anti-enzymes 

(Jacoby),  a.,  1,  935. 
of  the  alimentary  canal,  action  ot,  on 

gelatin  (MiNAMi),  A.,  n,  810. 
of   blood,    influence    of    poisons    on 
(DuNCKER  and  Jodlbauer),  A.,  u, 

of  the  brain  (Wroblewski),  A.,  ii, 
627. 
C.  ii. 


Enzymes,  digestive,  from  Coleoptera 
(Bounoure),  a.,  ii,  214.  _  _ 

hepatic,  influence  of  fats  on  the  activity 
of(CHOAY),  A.,ii,  747. 

of  intestinal  juice  (London  and  Krym), 
A.,  ii,  1000. 

of  leucocytes  (Tschernoruzki),  A.,  u, 

1108.  ...     ,^. 

peptolytic,  in  the  gastric  juice  (Kutt- 
NER  and  Pulvermacher),  A.,  u, 

513. 

of  gastric  contents  in  cancer  (Uall 
and  Williamson),  A.,  ii,  310. 

in  parasitic  worms  (Abderhalden), 
A.,ii,  1009. 
proteoclastic,  study  of  (Kober  ;  Fern- 
bach  and  Schoen),  A.,  i,  824.    _ 

of  invertebrates   (Sellier),  A.,  n, 

1113.  ^    ,    ^. 

detection   of,    by  means   of  elastin 
(Abderhalden       and      Kiese- 
wetter),  a.,  ii,  999. 
reduction  (Bach),  A.,  i,  412,  759. 
respiration,  of  plants  (Zaleski),  A., 

ii,  323. 
of  yeast,  activity  of  (Euler  and  Kull- 
berg), A.,  ii,  817. 
Enzymes.     See  also  : — 
Antipepsin. 
Antiprotease. 
Antithrombin. 
Carboxylase. 
Catalase. 
Cellase. 

Chlorophyllase. 
Diastase. 
Emulsin. 
Ereptase. 
Inulinase 
Invertase. 
Lipase. 
Maltase. 
Nuclease. 
Nucleinases. 
Nucleosidases. 
Nucleotidases. 
Pepsin. 
Perhydridase. 
Phenolase. 
Phosphatese. 
Phytase. 
Protease. 
Rennin. 
Secretin. 
Trypsin. 

Zymase.  %    a     ; 

Enzyme  action  (Loew  :  Welter),  A.,  i, 

409.  ^     ,„ 

laws      of    (GRiJTZNER     and     Wald- 

schmidt),  a.,  i,  697. 
svnthetical    (van   't    Hoff),    A.,    i, 
'99. 

92 
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Enzyme  action  and  electrolytic  dissocia- 
tion (hoHONYi),  A.,  i,  758. 
and  radioactivity  (v.  Korosy),  A.,  ii,  9. 
influence  of  the  thyroid  on  (JuscH- 

T8CHENK0),  A.,  ii,  1112. 

Ephedrine      (Rabe),       A.,      i,      396 ; 
(Schmidt),  A.,    i,  562 ;  (Schmidt 
and  Oalliess),  A.,  i,  742. 
derivatives  of  (Calliess),  A.,  i,  76. 
\j/-Ephedrine    (Rabe),     A.,      i,      396 ; 
(Schmidt     and     Calliess),    A.,    i, 
742. 
Epicamphor  and  its  derivatives  (Lank- 
shear  and  Perkin),  P.,  166. 
Epididymis,   neutralisation   of   spermo- 
toxins  and   alkaloids   by  extracts   of 
(Metalnikoff),  a.,  ii,  217. 
Epimerism  (Votocek),  A.,  i,  179. 
Epinephrine.     See  Adrenaline. 
Equilibrium  : — 

Phase  rule,  simple  demonstration  of 

(Partington),  P.,  13. 

application   of,    to    mixed    crystals 

in  binary  systems  (Prins),  A.,  ii, 

196. 

application  of,  to  colloidal  systems 

(Jonker),  a.,  ii,  103. 
application  of,  to  disperse  systems 

(Pawloff),  a.,  ii,  27. 
application   of,  to  mineral   associa- 
tions   (Goldschmidt),     a.,     ii, 
991. 
and  the  formulae  of  eutectic  mix- 
tures (Gorboff),  a.,  ii,  264. 
application  of,  to  the  recognition  of 
racemic  compounds  (Ladenbubg), 
A.,  ii,  265,  707. 
application    of,    to     stereoisomeric 
compounds  (van  der  Linden), 
A.,  ii,  477. 
Phases,  a  distribution  of  a  substance 
between    two  (Krulla),    A.,    ii, 
476. 
osmotic    equilibrium    between    two 
fluid  (Gat),  A.,  ii,  260,  850. 
Equilibria,  heterogeneous  (JABtczYN- 

SKI  and  jABtONSKi),  A.,  ii,  27. 
Equilibrium  in     a    dissociating    gas 
(Stafford     and    v,     Warten- 
berg),  a.,  ii,  700, 
in  a  mixed  binary  system  (Volciion- 

sky),  a.,  ii,  25. 
with  solid  phases  (Smits),  A.,   ii, 

379. 
heterogeneous,  in  dissociating  com- 
pounds (Scheffer),  A.,  ii,  379; 
(Briner),  a.,  ii,  705. 
chemical.  See  under  Affinity,  chemical. 
Erepsin   in  parasitic  fungi  (Reed  and 

Stahl),  A.,  ii,  916. 
Ereptase  of  intestinal  juice  (Amantea), 
A.,  ii,  1000. 


Ergot,  new  active  base  from  (Kutscher), 
A. ,  ii,  59 ;  (Engeland  and  Kutscher), 
A.,  ii,  220. 
ErgotMoneiue,  constitution  of  (Barger 

and  EwiNs),  T.,  2336  ;  P.,  305. 
Ericaceae,  detection  of  andvomedotoxin  in 

(Tunmann),  a.,  ii,  1023. 
Erucic  acid,  ammonium  salt  (Falciola), 

A.,  i,  175. 
Erucyl      alcohol     and    its     dibromide 
(Willstatter,  Meyer,  and   HtJNi), 
A.,  i,  146. 
Erythroa^^ocyanine      and     its     nitrate 
(Kaufmann,   StrDbin,    Anastache- 
witch.  Popper,  and  Sznajder),  A., 
i,  328. 
EschschoUzia  Galifornica,  alkaloid  from 

(Brindejonc),  a.,  i,  222. 
Essential  oils.     See  Oils,  vegetable. 
Ester,   Cj4Hi60f,,  product  from  the  pre- 
paration   of    ethyl    phlorogluciuol- 
dicarboxylate  (Leuchs  and  Simion), 
A.,  i,  646. 
CigHaiOgN,  from  ethyl  camphorylidene- 
cyauoacetate  and  hydrogen  peroxide 
(Forster  and  Withers),  P.,  327. 
CigHogOa,  from   linalyl    bromide   and 
ethyl     sodioacetoacetate,     and     its 
derivatives  (Roure-Bertrand 

FiLS,     DupoNT,     and    Labaune), 
A.,  i,  896. 
C17H20OJ0,  product  from  the  preparation 
of   ethyl   phloroglucinoldicarboxyl- 
ate,  and  its  derivatives  (Leuchs  and 
Simion),  A.,  i,  646. 
C17H28O4,    from   linalyl   bromide  and 
ethyl  sodiomalonate  (Roure-Beut- 
RAND        FiLS,        DupoNT,       and 
Labaune),  A.,  i,  895. 
Esters  with  small  dielectric  constants, 
electrical  conductivity  of  solutions 
in   (Sachanoff),  A.,  ii,  247. 
catalytic  scission  of,  by  metallic  oxides 
(SABATiERand  Mailhe),  A.,  i,  348. 
scission  of,  in  blood  (Rona),  A.,  ii,  740. 
action  of,  on  the  sodium  derivative  of 
phenylacetonitrile  (Bodroux),   A., 
i,  129. 
hydrolysis  of,    by  blood    and    serum 
(Rona  and  Michaelis),  A.,  ii,  302. 
hydrolysis  of,  in  tissues  (Rona),  A., 

ii,  627. 
mono-substituted,  of  the  malonic  and 
acetoacetic    series,    preparation    of 
(Leuchs),  A.,  i,  602. 
Ester  acids,  interchange  of  alkyl  groups 

in  (Komnenos),  A.,  i,  260. 
Esterification  (Reid),  A.,  ii,  477. 
by  catalysis  (Sabatier  and  Mailhe), 

A.,  i,  258,  416. 
by  Fischer's  method  (Pribram),  A., 
ii,  623. 
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Ethane,    s-tetrachloro-,    pyrogenic     de- 
composition  of   (NiCODEMUS),    A.,    1, 

345. 

Ethane,    a-Moro-aafiP-tetrahromo-,     aa- 

c^ifluoro-aj8)3-«ribrorno-,    aodifluoro- 

a^fifi-tetrahTorao-,      and       aafi-tri- 

fluoro-|8-bromo-    (Swaiits),    A.,    i, 

763.  .  ^.  - 

nitro-,    sodium   derivative,  action   ot 

phenylcarbimide  on  (Steinkopf  and 

Daege),  a.,  i,  280. 

Ethanesulphonic     acid,     yttrium     salt 

(Pbatt  and  James),  A.,  ii,  893. 
EthenylcycZohexene  (Lebedeff),   A.,  i, 

Ether,  C9H16O3CI3  from  aaa75S-hexa- 
chloro-A^-butylene  and  sodium  etn- 
oxide  (NicoDEMUs),  A.,  i,  346. 

Ether.     See  Ethyl  ether. 

Ethers,  constitution  of  compounds  ot 
bromine  with  (TscHELiNZEFF),  A.,  1, 

415.  - 

basic    properties    of   the    oxygen     ot 

(Tsakalotos),  a.,  i,  514. 
formation   of  oxonium  dibroniides  ot 

(TSCHELINZEFF  and    KONOWALOFF), 

A.,  i,  256. 
action       of,       with       benzophenone 
(Paterno  and  Chieffi),  A.,  1,  65. 
Ethereal  oils.     See  Oils,  vegetable. 
Ethoxyacetic  acid,   menthol  derivative 
of  (Einhokk),  a.,  i,  137. 
chloro-,    ethyl    ester,     formation     ot 
(Blaise  andPicARD),  A.,  1,  349. 
5-Ethoxyanthranilic  acid  (Lesser),  A., 

i,  456. 
l-w-Ethoxybenzeneazo-2-chloronapli- 

thalene  (Charrier    and    Ferrari), 

A.,  i,  1046.  ,  ^,    , 

0-  and  ^-Ethoxybenzeneazo-^-naphthol 
(Charrier  and  Ferrari),  A.,  1,  1046. 

Ethoxyhenziminazolone,  diacetyl  deriva- 
tive (Elbs,  Mette,  and  Schuster), 
A.,  i,  193. 

io-Ethoxybenzoyl  cyanide  (\orlander, 
Friedberg,  van  deb  Merve,  Eosen- 
THAL,  HuTH,  and  V.  Bodecker),  a.,  1, 

866.  ^       ,        , 

6-Ethoxy-3-henzyl-a-pyrone;^6-carboxyl- 

ic    acid,    ethvl     ester     (Thole    and 

Thorpe),  T.,  2201. 
a-Ethoxywobutyric    acid    (Blaise    and 

Picard),  a.,  i,  260.         _ 
a-  and  ii-o-Ethoxycmnamamide 

(Stoermer,  Friderici,  Brautigam, 

and  Neckel),  A.,  i,  296 
Ethoxycinnamic    acid,    ethylenechloio- 

hydrin  esten(FARBENFABRiKEN  VORM. 

F    Bayer  &  Co.),  A.,  i,  858. 
-y-Ethoxy-aa-dimethylacetoacetic    acid, 

ethyl  ester,  and  its  derivatives  (boM- 

melet),  a.,  i,  109. 


Ethoxydimethylaminophenyl    sulphide, 

ammonium   sulphonate  of  (Prescott 

and  Smiles),  T.,  646. 
3-Ethoxydiphenyl-2-methyl-4-quinazol- 

one,  4'-amino-,  and  4'-auuno-7-acetyl- 

amino-      (Bogert,      Gortner,     and 

Amend),  A.,  i,  581. 
iJ-Ethoxydiphenylphthalide  (Meyer  and 

Fischer),  A.,  i,  723. 
2'-Ethoxydiphenyl8ulphone    disulphide 

(Fries  and  Vogt),  A.,  i,  556.        _   _ 
2'-Ethoxydiphenylsulphone-2-sulphinic 

acid  and  its  sodium  salt  (Fries  and 

Vogt),  A.,  i,  556. 
2'-Ethoxydiphenylsulphone-2-sulphomc 

acid  and  its  anilide  (Fries  and  Vogt), 

A.,  i,  557. 
2'-Ethoxydiphenyl8ulphone-2-sulphonyl 

bromides    and   chloride    (Fries    and 

Vogt),  A.,  i,  556. 
7-Ethoxy-a-ethylacetoacetic  acid,  ethyl 

ester,    and   its    pyrazolone   derivative 

(SOMMELET),   A.,   i,    109. 
a-Ethoxy-o-ethylbutyric    acid  (Blaise 

and  Picard),  A.,  i,  260. 
7-Ethoxyheptane  (Blaise  and  Picard), 

A.,  i,  260.  ^^  , 

a  Ethoxyhexoyl  chloride  (Blaise   and 

Picard),  A.,  i,  260. 
4-Ethoxylactanilide      {ladophemn),     2- 

nitro-,  and    2:6-c?mitro-,  and  nitrate 

of  the  latter  (Elbs  and  Mette),  A.,  i, 

192. 

7-Ethoxy  a-  -methylacetoacetic  acid, 
ethyl  ester,  and  its  pyrazolone  deriva- 
tive (Sommelet),  a.,  i,  109. 

6-Ethoxy-0-methyl-A^-amylene(KIJNER 
and  Klawikordoff),  A.,  1,  636. 

co-Ethoxymethylfurfuraldehyde  and  its 
plienylhydrazone  and  p-broniophenyl- 
hydrazone  (Cooper  and  Nuttall),  T.  , 
1197  ;  P.,  134. 

4(or  5)-Ethoxymethylglyoxalme  and  its 
hydrogen  oxalate  (Pyman),  T.,  678._ 

Ethoxymethyl  zsopropyl  ketone  and  its 
semicarbazone  (Sommelet),  A.,  1, 109. 

w  Ethoxymethylpyromucic  acid  and  its 
silver  salt  (Cooper  and  Nuttall),  T., 

1198.  ,    .     ^. 

2-Ethoxy-l-naphthaldehyde,  derivatives 

of  (Sachs  and  Brigl),  A.,  1,  719. 
2-Ethoxy-l-naphthylhydroxyacetonitr- 

ile  (Sachs  and  Brigl),  A.,  1,  719. 
Ethoxyphenylaceanthraphenazonium 

cliloiide  (Liebermann  and  Zsuffa), 

A.,  i,  387. 
Etboxyphenylacenaphthaphenazonium 

chloride  (Liebermann  and  Zsuffa), 

A.,  i,  387. 
i7-Ethoxy-a-phenyl-r?-??-anisyl-A'^>'-hept- 

adien-e-one,    C-bromo-    (Bauer    and 

Dieterle),  a.,  i,  881. 
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^-Ethoxyphenylcarbamic  acid,  tricMoro- 
isopropyl  ester  (Verkinigte  Chixin- 

FABRIKEN  ZlMMER  &  CO.),   A.,  i,   118. 

^-Ethoxyphenylethyl  alcohol  (Aktien- 

GeSELLSCHAFT  FUE  ANILIN-FABPaKA- 

tion),  a.,  i,  857. 
o-Ethoxyphenylethylamine      (Faeben- 

FABEIKEN   VORM.    F.    BaYER  &    Co.), 

a.,  i,  629. 
OT-Ethoxyphenyle thylamine  hy d rocli lor- 

ide     (Fakbenfabriken     vorm.     F. 

Bayer  &  Co.),  A.,  i,  629. 
ra-Ethoxyphenylethyldimetliylamine 

(Farbenfabriken  voum.  F.  Bayer 

&Co.),  A.,  i,  629. 
m-Ethoxyphenylethyltrimetliylammon- 

iuni  chloride  and  methiodide  (Farben- 
fabriken VORM.  F.  Bayer  &  Co)., 

A.,  i,  629. 
p-Ethoxyphenylglyoxylic  acid  and  its 

derivatives  (Vorlander,  Friedberg, 

VAN     PER      Merve,      Rosenthal, 

HuTH,  andv.  Bodecker),  A.,  i,  866. 
a-Ethoxyphenylhydrocoumaric   acid,  0- 

bromo-    (Stoermer    and    Friemel), 

A.,  i,  633. 
6-Ethoxy- 1  -phenyl-2-methylbenzimiii- 

azole,     4:7-rfmitro-     (Meldola    and 

Kuntzen),  T.,  1294. 
^-Ethoxyphenylphthalide  (Meyer  and 

Fischer),  A.,  i,  723. 
j3-Ethoxy-j8-phenylpropionic  acid  and  its 

methyl  ester  (Schrauth,  Schoeller, 

and  Struensee),  A.,  i,  642. 
?;i-Ethoxy-)3-phenylpropionic    acid  and 

its     sodium    salt  (Farbenfabriken 

vorm.  F.  Bayee  &  Co.),  A.,  i,  865. 
jS-Ethoxypropionic    acid,     ethyl     ester 

(Palomaa  andKiLPi),  A.,  i,  176. 
2-Ethoxystilbene,  4'-hydroxy-  (Stoerm- 
er and  Friemel),  A.,  i,  633. 
3-Ethoxy-2:2:5:5-tetrametbyl-2:5-di- 

hydrofuran  (Dupont),  A.,  i,  554. 
2'-Ethoxy-2-thioldipheiiylsulphone   and 

its   methyl  ether  (Fries   and  Vogt), 

A.,  i,  556. 
Ethoxythioxanthone,  eh  lore-  (Marsden 

and  Smiles),  T.,  1356. 
p-Ethoxy-m-toluenesulphonic  acid  and 

its  metallic  salts  (Roberts  and  Alle- 

man),  a.,  i,  369. 
6-Ethoxy-l  :3:7-trimethylzsouric       acid 

(Biltz),  a.,  i,  168. 
a-  (or)3-)  Ethoxy-/3-l:2-triphenyl-3-ethyl- 

hydrazimethylene  (Kassow  and  Bur- 

meisteh),  a.,  i,  820. 
Ethyl  alcohol,  refraction  and  dispersion 
by  (Merczyng),  a.,  ii,  574. 

absolute,  specific  gravity  of  (Kailan), 
A.,  i,  939. 

and    acetaldehyde,    the    system   (we 
Leeuw),  a.,  ii,  870. 


Ethyl  alcohol,  acetic  acid,  ethyl  acetate 
and  water,  equilibrium  between,  and 
the  influence  of  hydrochloric  acid  on 
the  system  (Jones  and  Lapworth), 
T.,  1427  ;  P.,  143. 

ethyl  ether  and  water,  equilibrium  in 
the  .system  (Horiba),  A.,  ii,  592. 

and  sulphuric  acid,  equilibrium  iu 
the  action  between  (Kremann),  A., 
ii,  28. 

and  water,  boiling  points  of  mixtures 
of  (Mariller),  a.,  i,  513. 

influence  of  water  on  the  boiling  point 
of,  at  various  pressures  (Wade  and 
Merriman),  T.,  997;  P.,  65. 

influence  of  temperature  on  the  basic 
water  value  of  (Jones  and  Lap- 
worth),  T.,  917;  P.,  100. 

influence  of,  on  reactions  in  hetero- 
geneous systems  (JablczyAski  and 
jABfcONSKi),  A.,  ii,  27. 

equilibrium  of,  with  fats  (Vande- 
velde),  a.,   i,  515. 

influence  of,  on  protein  metabolism 
(SALANTand  Rieger),  A.,  ii,  411. 

action  of,  on  toluene-^-diazonium  hydr- 
oxide (Roberts  and  Alleman), 
A.,  i,  369. 

amount  of,  excreted  by  the  animal 
organism  (Voltz  and  Baudrexel), 
A.,  ii,  218,  1011. 

hydrochloride,  heat  of  hydrolysis  of 
(Jones  and  Lapworth),  P.,  143. 

distinction  between,  and  methyl 
alcohol  (Klein),  A.,  ii,  340. 

colorimetric  detection  of,  in  presence 
of  acetone  (Agulhon),  A.,  ii,  1140. 

detection  of  small  quantities  of,  in 
fermentation  (Klocker),  A.,  ii, 
941. 

estimation  of  the  vapour  of  (Baud- 
rexel), A.,   ii,  1036. 

estimation  of,  in  wine  (Duperthuis 
and  Philippe),  A.,  ii,  662. 
Ethyl  alcohol,  )3-amino-,  from  bean  meal 

(Trier),  A.,  i,  771. 
Ethyl  ether,  ethyl  alcohol  and  water, 
equilibrium  in  the  system  (Horiba), 
A.,  ii,  592. 

equilibrium  of,  with  hydrobromic 
acid,  with  chlorine,  and  with  bromine 
(McIntosh),  a.,  i,  256. 

physical  properties  of  mixtures  of 
sulphuric  acid  and  (Pound),  T., 
698. 

and  anthraquinone,  the  system 
(Smits  and  Treub),  A.,   ii,  871. 

degradation  by  means  of  (Stanek), 
A.,  ii,  269. 

use  of,  iu  analytical  separations 
(Mylius),  a.,  ii,  444 ;  (Mylius 
and  Huttner),  A.,  ii,  540. 
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Ethyl  ether,  estimation  of  traces  of 
water  in  (Tyrer),  P.,  142. 

Ethyl  ether,  c^ifluorobromo-,  and  di- 
fluorof^i'bromo-  (Swarts),  A.,i,  763. 

Ethyl  ether  narcosis,  effect  of,  on  body 
temperature  and  carbohydrate  meta- 
bolism (Grube),  a.,  ii,  303. 

Ethyl  acetoacetate-azohenzene-;t;-azo- 
salicylic   acid  (BiJLow    and  Haas), 
A.,  i,  339. 

Ethylamine    salts,    and    compound  of, 
with   carbon  tetrabromide    (Dehn 
and  Dewey),  A.,  i,  915. 
uranyl  phosphate    (Barthe),  A.,   i, 
526. 

o-Ethylamino-p-sulphohenzoic  acid  and 
its  derivatives  (Kastle),  A.,  i,  201. 

5-Ethylaniinotolylinethyl-3niethyl- 
henzoic    acid,    2-hydroxy-,    and    its 
sodium  salt  (Anilinfarbex-   &   Ex- 
trakt-Fabriken  vorm.  J.  R.Geigy), 
A.,  i,  978. 

Ethylammonium      nitrite      (Ray    and 
Rakshit),  T.,  1470  ;  P.,  72,  122. 
osmichloride  (GuTBiER  and  Maisch), 
A.,  i,  19. 

5-Ethylamliiio-l-phenyl-3-methylpyraz- 
ole,  4-ainino-,  and  its  hydrochloride 
and  benzoyl  derivatives  (Michaelis 
and  Abraham),  A.,  i,  1038. 

2-Ethylanthranol-9  (Scholl,  Potschi- 
WAuscHEG,  and  Lenko),  A.,  i,  1008. 

2-Ethylaiithraquinone,  and  l-aniino-,  1- 
iodo-,  and  1-nitro-  (Scroll,  Potschi- 
WAUSGHEG,  and  Lenko),  A.,  i,  1008. 

2-Ethylanthrone-9  (Scholl,  Potschi- 
WAUSCHEG,  and  Lenko),  A.,  i,  1008. 

Ethylbebeerine  (Scholtz),  A.,  i,  913. 

o-Ethylbenzanilide,  )8-chloro-  (v.  Braun 
and  Sobecki),  A.,  i,  747. 

1-Ethylbenzene,  a-chloro-  (Pickard  and 
Kenyon),  T.,  71. 

iV-Ethylbenzidine  (Rassow  and  Bec- 
ker), A.,  i,  933. 

j7-Ethylbenzonitrile(VoRLANDER,  Fried- 
berg,  VAN   DER   MeRVE,  ROSENTHAL, 

HuTH,  andv.  Bodecker),  A.,  i,  866. 

4-Ethylbenzophenone-2'-carboxylic  acid 

(Scholl,      Potschiwauscbeg,     and 

Lenko),  A.,i,  1008. 

p-Ethylbenzoyl  cyanide  (Vorlander, 

FrIEDBERG,        van         DER         MERVE, 

Rosenthal,  Huth,  and  v.  Bodecker), 

A.,  i,  866. 
1  Ethyl-S  :4-c?ibromo«ycZohexane,    afi-di- 

bromo-    (Lebedeff   and    Skavrons- 

kaja),  a.,  i,  959. 
Ethylisobutoxymethyl   ketone    and    its 

derivatives  (Blaise  and  Picard),  A., 

i,  175. 
Ethyl isobutylsilicane,    oJichloro-   CByg- 

den),  a.,  i,  846. 


a-Ethylbutyric  acid,   )9-hydroxy-,   syn- 
thesis of  (Matsciiurevitsch),  a.,  i, 

260. 
a-Ethylbutyrylcarbamic  acid,  o-bromo-, 

phenyl       ester       (Farbenfabriken 

vorm.  F.  Bayer  &  Co.)  A.,  i,  118. 
o-Ethylbutyrylcarbamide,  a-bromo-.  See 

Adaline. 
Ethylfy?ocamphoric  acid,  cis-  and  traiis- 

forms,    synthesis   of,   and  eJihiydroxy- 

(KoMPPA  and  Routala),  A.,  i,  381. 
Ethylcarbamide,  o-hydroxy-j8i3-c?i- 

chloro-  (Oi)DO  and  Cusmano),  A.,  i, 

943. 
Ethylcarbamidecarboxylic  acid,    esters 

of  (Mauguin),  a.,  i,  358. 
m-Ethylcarbonatobenzoic  acid  (Daniel 

and  Nierenstein),  A.,  i,  371. 
4-Ethylcarbonatobenzoic  acid,  3-nitro-, 

and  its  acid   chloiide   (Francis  and 

Nierenstein),  A.,  i,  643. 
2-o-Ethylcarbonatobenzoyloxybenzoic 

acid    (EixHORN,    Haas,     v.    Bagh, 

Ladi.scii,     and    Rothlauf),    A.,    i, 

302. 
2-^-Ethylcarbonatobenzoylozybenzoic 

acid,  4-nitro-  (Francis  and  Nieren- 
stein), A.,  i,  644. 
3-^-Ethylcarbonatobenzoyloxybenzoic 

acid    (Francis    and    Nierenstein), 

A.,  i,  644. 
4-ji>-Ethylcarbonatobenzoyloxybenzoic 

acid,  3-nitro-  (Francis  and  Nieren- 
stein), A.,  i,  643. 
Ethylcarbonato-cD-carhethoxyamino- 

acetophenone  (Mannich  and  Hahn), 

A.,  i,  649. 
;3-Ethylcarbonato-a-ethylcinnamic  acid, 

ethyl  ester  (Haller  and  Bauer),  A., 

i,  300. 
Ethylcarbonato-A'-cj/c^ohexene  (Haller 

and  Bauer),  A.,  i,  300. 
jS-Ethylcarbonato-a-methylcinnamic 

acid,     ethyl     ester      (Haller     and 

Bauer),  A.,  i,  300. 
4-Ethylcarbonato-m-nitrobenzoic     acid 

(Daniel  and  Nierenstein),   A.,   i, 

371. 
o-Ethylcarbonato-  a-phenyl-  Ao  -  butylene 

(Haller  and  Hauer),  A.,  i,  300. 
o-Ethylcarbonato-aphenyl-Aa-isobutyl- 

ene  (Haller  and  Bauer),  A.,  i,  299. 
j9-Ethylcarbonatophenylglyoxylonitrile 

(Francis  and  Nierenstein),  A.,   i, 

644. 
a-Ethylcarbonato -a-phenyl-A«  propylene 

(Haller  and  Bauer),  A.,  i,  300. 
j9-Ethylcarbonato-)355-trimethyl-A^- 

pentene  (Haller  and  Bauer),   A.,  i, 

300. 
o-Ethyl-o-coumaric    acid    (Fries     and 

VoLK),  A.,  i,  204. 
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Ethylcreatinine  salts  (Henzerling),  A., 

i,  21. 
Ethyldehydroffl^wcamphoric  acid  (Komp- 

PA  and  Routala),  A.,  i,  381. 
4-Ethyldipheiiylmethane-2'-carboxylic 
acid  (ScHOLL,  Potschiwauscheg,  and 
Lenko),  a.,  i,  1008. 
Ethylene,     fusibility    curve      of,     and 
methyl    ether    (Baume    and   Ger- 
mann),  a.,  i,  830. 
action  of  hypochlorous  acid  on  deriva- 
tives of  (Umnova),  a.,  i,  249. 
derivatives,     isomerism    in    (Erlen- 

meyer),  a.,  i,  780. 
(^ibromide,  equilibrium  of,  with  alu- 
minium   bromide  (Menschutkin), 
A.,  i,  1. 
Ethylene,  ^Wchloro-,  pyrogenic  decom- 
position of  (NicoDEMUs),  A.,  i,  345. 
oa-fZifluoro-^-bromo-,  and  aa-diQnoTO- 
j8y8-c?zbromo- (Swarts),  A.,  i,  763. 
Ethylenehis  -5  -propy  Ibarbituric        acid 

(Remfry),  T.,  623  ;  P.,  73. 
Ethylenediamine,  tetra-acetyl  derivative 
of  (Fr.ANCHiMONT  and  Dubsky),  A., 
i,  .529. 
Ethylenediammonium  auri-bromide  and 
-chloride     (Gutbier    and      Ober- 
maier),  a.,  i,  424. 
osmichloride  (Gutbier  and  Maisch), 
A.,  i,  19. 
ao'-Ethylenedi-iminowohutyric  acid  and 
its    ethyl    ester,    hydrochlorides    of 
(Sohlesinger),  a.,  i,  427. 
aa  -Ethylenedi-iminodizsohutyric      acid 
and  its  copper  salt  (SchlesingerI,  A., 
i,  427. 
aa'-Ethylenedi-iminodiisohutyronitrile 
hydrochloride   (Schlesinger),  A.,  i, 
427.  V 
a-Ethylglutaconic  acid,  cis-  and  trans- 
semianilides  of  (Thole  and  Thorpe), 
T.,  2231. 
cis-a-Ethylglutaconic  acid  and  its  silver 
salt    and    anhydride     (Thole      and 
Thorpe),  T.,  2225. 
a-Ethylglutaconicanhydride,  semi- 

anilide  of  (Thole  and  Thorpe),  T., 
2233. 
4(or  6)-Ethylglyoxaline,  /3-amino-,  for- 
mation of,  from  histidine,  and  its 
derivatives  (Ewins  and  Pyman), 
T.,  339;  P.,  45. 
new  synthesis  of  (Pyman),  T.,  668  ; 

P.,  91. 
physiological  action  of  (Dale  and 
Laidlaw),    a.,    ii,    137,    1017  ; 
(Barger  and  Dale),  A.,  ii,  217. 
^-hydroxy-,  and   its  salts  (Windaus 
and  Opitz),  A.,  i,  753. 
7-Ethylheptan-8-ol  and  its  oxime  (Zer- 
nkr),  a.,  i,  950. 


d-Ethyl-M-hexylcarbinol  and  its  hydro- 
gen  phthalate,  and    brucine    salt    of 

the  latter  (Pickard  and  Kenyon),  T., 

60. 
Z-Ethyl-?i-hexylcarbinoI   and  hydrogen 

phthalate  of,  and  its  ciuchonidine  salt 

(PrcKARD  and  Kenyon),  T.,  61. 
a-Ethylhydrohydrastinine  (Freund  and 

Ledeuer),  a.,  i,  906. 
Ethylidenephthalideoxime    (Lapworth 

and  Steele),  T.,  1883. 
3-Ethylindole,   /8-amino-,   and  its  salts 
and  derivatives  (EwiNs),  T.,  270  ; 
P.,  20. 
physiological  action  of  (Laidlaw), 
A.,ii,  1120. 
Ethylmalonylbenzidine   (Remfry),   T., 

622. 
o-Ethyloxalylamino-o-phenylacetamide 

(Clarke  ami  Francis),  T.,  324. 
6-o-Ethyloxycinnamic  acid,  methyl  ester 

(Stoermer,  Friderici,  Braxjtigam, 

and  Neckel),  A.,  i,  297. 
7-Ethylpentane-/87-diol  (Gauthier),  A. , 

i,  415. 
9-Ethylphenanthrene    and  aa-dichlovo- 

(Willgerodt    and    Albert),   A.,   i, 

882. 
Ethylpropylacetophenone    (Dumesnil), 

A.,  i,  719. 
Ethyhsopropylcarbinol,      rotation      of 

(Pickard  and  Kenyon),  P.,  324. 
Ethylpropylsilicane,     tZichloro-     (Byg- 

den),  a.,  i,  846. 
3-Ethyl-o-pyrone,     6-chloro-,     and      6- 

hydroxy-   (Thole  and  Thorpe),  T., 

2227. 
1-Ethylpyrrolidine    and    its    salts    (v. 

Hraun),  a.,  i,  563. 
1-Ethyltetrazole  and  its  platinichloride 

(Oliveri-Mandala    and    Alagna), 

A.,  i,  243. 
4-Ethylthiolbenzoic      acid,       2-aminc- 

( Lesser),  A.,  i,  456. 
2  Ethylthiol-l-phenyl-4-anisylidene- 

hydantoin    (Wheeler    and    Braut- 

lkcht),  a.,  i,  501. 
2-Ethylthiol-l-phenyl-4-benzylhydan- 

toin  (Johnson  and  Brautlecht),  A., 

i,  813. 
2-  Ethyl  thiol  - 1  -  ph  enyl-4-benzy  lidene  - 

hydantoin    (Wheeler    and    Braut- 
lecht), A.,  i,  500. 
2-Ethylthiolpyrimidine-5-acetic      acid, 

6-amino-,  7-lactani  of,  and  6-chloro-, 

ethyl    ester    (Johnson,    Peck,    and 

Ambler),  A.,  i,  575. 
2-Ethylthio-3-phenyl-4-benzylidene- 

hydantoin    ^Wheeler    and    Braut- 
lecht), A.,  i,  501. 
Ethyltoluene,  3:5-<iichloro-4-j8j8-tfi- 

chloro-  (Auwers),  A.,  i,  384. 
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Eucalyptol.     See  Cineole. 
o-MoEugenol    and    bromo-,     dibromide 
(Pauly,    v.    Buttlar,   and    Locke- 
mann),  a.,  i,  785. 
Eaquinine,  distinction  between  quinine 
and   (AsTRUC   and   Courtin),  A.,  i, 
396. 
Enropinm  (James  and  Robinson),  A., 

ii,  893. 
Eutectio      mixtures,      composition      of 
(Desch),   a.,   ii,   381. 
formulas  of  (Gorboff),  A. ,  ii,  264. 
Euxenite  from  Madagascar   (Lacroix), 

A.,  ii,  295. 
Evodene  (Semmler  and  Schossberger), 

A.,  i,  1002. 
Explosions,  the  initiation  and  propaga- 
tion of  (Dixon),  T.,  588. 
Explosives,  safety,  used  in  mines  (Taf- 
kanel),  a.,  ii,  38. 
detection  of  mercury  in  (Patterson), 
A.,    ii,    442;     (Florin),    A.,    ii, 
1033. 
Extraction  apparatus  (v.  der  Heide), 
A.,  ii,  651  ;  (Quincke  ;  Koolman), 
A.,  ii,  877  ;  (Halle),  A.,  ii,  975. 
for  high  temperatures  (Schuravleff), 

A.,  ii,  1082. 
preventing    fonnation    of    emulsions 

(Pozzi-Escot),  a.,  ii,  975. 
for   separation  of  aqueous  liquids  by 
organic   solvents   (Kempf),    A.,  ii, 
106. 

F. 

FsBCes,  estimation  of  volatile  fatty  acids 
in  (McCaughey),  A.,  ii,  666  ;  (Edel- 
STEiN  and  Welde),  A.,  ii,  827. 
Fagara  xanthoxyloides,  constituents   of 

(Priess),  a.,  ii,  646. 
Fagarol  (Priess),  A.,  ii,  646. 
Fahlerz,  composition  of  (Kretschmer), 

A.,  ii,  119. 
Faraday  lecture  (Richards),  T.,  1201 ; 

P.,  178. 
Fasting  (Howe  and  Haavk),  A.,  ii,  304  ; 
(Hawk),  A.,  ii,   411,  412;    (Howe, 
Mattill,   and  Hawk),  A.,  ii,  412; 
(Wreath  and  Hawk),  A.,  ii,  1012. 
Fat,  formation   of  carbohydrates  from, 
in  the  animal  organism  (Junkers- 
dorf),  a.,  ii,  127. 
staining  of  (Lorrain),  A.,  ii,  57. 
resorption  of  reserve  (Piettre),  A.,  ii, 

905. 
transport   of,   through  the  intestinal 

wall  (Noll),  A.,  ii,  128. 
utilisation  of,  after  water-drinking  at 
meals  (Mattill  and  Hawk),  A.,  ii, 
410. 
in  dog's  blood  (Lattes),  A.,  ii,  994. 


Fat,  colostral  (Engel  and  Bode),  A.,  ii, 

1010. 
estimation  of,  in  food  (Neumann),  A., 

ii,  1040. 
estimation  of,  in  milk  (Jona),  A.,  ii, 

234  ;  (Oerum),  A.,  ii,  943. 
estimation   of,    in   pathological   urine 

(Kakiuchi),  a.,  ii,  549. 
Fats,  synthesis  of,  by  enzymes  (Dunlap 

and  Gilbert),  A.,  i,  1054. 
extracted  from  the  fruits  of  tropical 

plants  (Hubert),  A.,  ii,  819. 
from  Hydnocarpus  (Lendrich,  Koch, 

and  Schwarz),  A.,  ii,  1125. 
physical     constants     of,    from    swine 

(Emmett    and    Carroll),    A.,    ii, 

411. 
equilibrium    of,    with    ethyl    alcohol 

(Vandevelde),  a.,  i,  515. 
prejiaration  of  halogen  derivatives  of 

(Voswinkel),  a.,  i,  601. 
apparatus    for    determination   of  the 

melting-points  of  (v.  Liebermann), 

A.,  ii,  1039. 
of  animal   organs,    behaviour    of,    in 

antiseptic  preservation    (Shibata), 

A.,  ii,  304. 
hydrolysis   of,    by  blood   and    serum 

(RoNA  and  Michaelis),  A.,  ii,  302. 
scission  of,  by  bacteria  (Sohngen),  A., 

ii,  319. 
destruction  of,  by  moulds  (Ohta),  A., 

ii,  321. 
decomposition  of  (Hertkorn),  A.,  ii, 

138. 
digestion  of  (v,  Pesthy),  A.,  ii,  742. 
influence  of  the  melting  point  of,  on 

their  rate  of  disappearance  from  the 

stomach  (Tangl  and  Erd^lyi),  A., 

ii,  742. 
influence  of,  on  the  activity  of  liver 

ferments  (Choay),  A.,  ii,  747. 
metabolism  of.    See  under  Metabolism, 
toxicity   of   decomposed   (Bokorny), 

A.,  ii,  756. 
detection  of  benzoic  acid  in  (Friese), 

A.,  ii,  1142. 
estimation  of  free  acid  in  (Bodtker), 

A.,  ii,  666. 
estimation    of   free     fatty     acids    in 

presence     of    soaps     (Holde     and 

Marcusson),  a.,  ii,  1037. 
and  oils,  estimation  of  the  acidity  of 

(Loebell),  a.,  ii,  342. 
estimation  of  glycerol  in  (Beythien, 

Hempel,  Simmich,  Schwkrdt,  and 

Wiksemann),  a.,  ii,  774. 
apparatus    for    determination  of   the 

iodine    number    (Dominikiewicz), 

A.,  ii,  447. 
estimation  of  the  saponification  num- 
ber of  (Winkler),  A.,  ii,  550. 
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Fatigae,  chemistry  of  (Burkidge),  A., 

ii,  131. 
Fayalite  from  the  island  of  Pantellerla 

(Soellner),  a.,  ii,  502. 
Feeding,    over-abundaut,    adaptation  of 
the  animal  organism  to  (Grafe    and 
Graham),  A.,  ii,  811. 
Fehling's  solution  (Rosenkranz),  A., 

ii,  663. 
Felspar  from  Virginia  (Thornton),  A., 

ii,  406. 
Fenchanazine  (Kijner  and  Prosktjrja- 

KOFF),  A.,  i,  680. 
Fenchane(  K  ijner  and  Proskur  jakoff), 

A.,  i,  680. 
isoFenchonecarboxylic  acid,  methyl  ester 
(Semmler    and     Mayer),     A.,      i, 
733. 
Fenchonitrile,      and      its      derivatives 
(Wallach  and  Oldenberg),  A.,  i, 
311. 
Fermentation,   chemical  hypotheses    of 
(Lob),  a.,  i,  14. 
consumption  ofmalic  acid  and  formation 
of  lactic  acid  during  (Mestrezat), 
A.,ii,  421. 
in  the  body,  action  of  nucleic  acid  on 

(Tschernoruzki),  a.,  ii,  1119. 
alcoholic  (Franzen  and  Steppuun), 
A.,  ii,  1122. 
mechanism   of  (Lebedeff),  A.,  ii, 

816,  1122. 
non-production  of,  by  animal  tissues 
(Harden  and  Maclean),  A.,  ii, 
215. 
intermediate  products  of  (v.  Euler 

and  Fodor),  A.,   i,  950. 
dihydroxyacetone  as   a  product   of 
(Karauschanoff),  a.,  ii,  914. 
nuclein,    enzymes   of  (Jones),   A.,   i, 

410. 
sugar-free,   by  yeast   (Neuberg    and 

Hildesheimek),  a.,  ii,  320. 
yeast,  degradation  of  amino-acids  in 
(Neubauer  and  Fromherz),  A.,  i, 
201. 
detection  of  small  quantities  of  alcohol 
in  (Klocker),  A.,  ii,  941. 
Ferments.     See  Enzymes. 
Fermorite  from  India(SMiTH  and  Prior), 

A.,ii,  1103. 
Ferriacetoacetic  acid,  ethyl  ester  (Knorr 

and  Schubert),  A.,  i,  948. 
Ferric  salts.     See  under  Iron. 
Ferricyanides.     See  under  Iron. 
Ferriformylphenylacetic      acid,     ethyl 
ester  (Knorr  and  Schubert),  A.,  i, 
948. 
Ferritungstite  (Schaller),  A.,  ii,  903. 
Ferroconcrete,  cause  of  the  de-rusting  of 

iron  in  (Rohland),  A.,  ii,  1093. 
Ferrocyanides.     See  under  Iron, 


Ferro-magnetic    substances,   magnetisa- 
tion of,  at  high  temperatures  (Weiss 
and  Foi5x),  A.,  ii,  183,  250. 
Ferronitrososalphide  (Rosenberg),  A., 

ii,  290. 
Ferronitrosulphides  and  their  relation 
to    the    nitroprussides   (Rosenberg), 
A.,  ii,  290. 
Ferro-uranium,    analysis     of    (Traut- 

mann),  a.,  ii,  157. 
Ferrous  salts.      See  under  Iron. 
Ferro-vanadium,    analysis    of   (Traut- 

mann),  a.,  ii,   544. 
Ferro-zirconium,    analy.sis    of   (Traut- 

mann),  a.,  ii,  157. 
Ferulic    acid,    o-cyano-,    and  its   ethyl 
ester  (Clarke  and  Francis),  A.,  i, 
205. 
4-Feruloyloxybenzoic    acid    (Fischer, 
Freudenberg,  and  Hoesch),  A.,  i, 
875. 
Fibroferrite  from  Siena  (Manasse),  A., 

ii,  499. 
Filter,    automatic    (Hamlin),    A.,    ii, 

976. 
Filtering  apparatus  for  hygroscopic  sub- 
stances (Steinkopf),  a.,  ii,  105. 
Filter  paper,  concentric  stratification  in 

(Lenk  and  Brach),  A.,  ii,  702. 
Filtration,    automatic     apparatus     for 
(Bellaire-Worschweiler),  a.,  ii, 
876. 
apparatus  for,  under  increased  pressure 

(Lohmann),  a,,  ii,  1081. 
funnel  for  (Spurrier),  A.,  ii,  976. 
Fisetol,    hydroxy-,    triethyl     ether    ot 

(Perkin),  T.,  1725;  P.,  225. 
Fish,  constituents   of  (Ulrich),  A.,  ii, 
305. 
proteins  in  the  ovary  of  (McCrudden), 

A.,  ii,  415. 
toxicity  of  the  ovaries  of  (McCrudden), 

A.,  ii,  421. 
poisons,  method  of  action  of  (Priess), 
A.,  ii,  638. 
Fishes,  teleostean,  production  of  gases 

in  (Woodland),  A.,  ii,  1113. 
Flame,   electric,    behaviour    of    carbon 
dioxide   and  mixtures  of,  in  the 
(MuTHMANN  and  Schaidhaut), 
A.,  ii,  790. 
formation  of  hydrogen   cyanide   in 
the  (Moscicki),  A.,  ii,  1057. 
Flames,  radioactive  properties  of  high 
temperature   flames    (Carter),  A., 
ii,  1046. 
velocity  of  ions  of  salts  of  alkali  metals 

in  (Wilson),  A.,  ii,  572. 
ammonia  and  nitric  oxide  in  (Reis), 
A.,  ii,  483. 
Flavanthren,   new  synthesis    of  (Ben- 
esch),  a.,  i,  794. 
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Float-stone    {schaumopal),    analysis    of 

(Hauser),  a.,  ii,  808. 
Florideae,     colouring-matters      of      the 
(Kylin),  a.,  ii,  1024. 
oreen   and   yellow   dyes   of    (Makch- 
LEWSKi),  A.,  ii,  1125. 
Flour,  bleaching  of  (Hamill  ;  Monier- 

AViLLiAMs),  A.,  ii,  1001. 
Fluidity  of  binary  mixtures  (Drucker 
and  Kassel),  A.,  ii,  373. 
of   mixed    liquids,     relation   between 
viscosity      and      (Bingham       and 
White),  A.,  ii,  858. 
Fluoran,    synthesis  of   (Ferrario   and 

Neumann),  A.,  i,  316. 
Fluorene,      freezing-point      curves      of 
mixtures  of,  with  nitro- compounds 
(Kremann,  Dischendorfer, 

Frankovic,       Hauser,       Hon  el, 
ScHOULZ,  andVALENTA),A.,ii,  871. 
magnesiiam  derivative   of  (Grignard 
and  Courtot),  A.,  i,  538. 
Fluorenone  {dipkenylene  ketone),  isomer- 
ism of  the  red  and  yellow   forms   of 
(Stobbe),  a.,  i,  651. 
Fluorenonehydrazone     (Wieland    and 

RosEEu),  A.,  i,  572. 
Fluorenoneketazine      (AVieland      and 

RosEEu),  A.,  i,  572.  i 

Fluorenyldiphenylcarbinol    (Grignard 

and  Courtot),  A.,  i,  538. 
^f r<. -Fluorenylfluorenol  and   its  deriva- 
tives (Grignard  and  Courtot),  A.,  i. 

Fluorescein,  fluorescence  and  absorption 

of  (Kaempf),  a.,  ii,  833. 
Fluorescence,  theory  of  (Stark),  A. ,  u, 
786. 
of    cinchona     alkaloids    (Rabe     and 

Marschall),  a.,  i,  741. 
of  hydrocarbons  and  their  derivatives 
(Stobbe  and  Ebert),  A.,  ii,  562. 
Fluorine,       magnetic       properties       of 
(Pascal),  A.,  ii,  464. 
Hydrofluoric     acid,     action     of,     on 
metallic  oxides  (van  Haagen  and 
Smith),  A.,ii,  894. 
Fluorides,    detection    of    (Browning), 
A.,  ii,  1030. 
estimation  of  ^Starck),  A.,  n,  436. 
estimation    of,    in    silicates    (Klein- 

STiJCK),  A.,  ii,  1026. 
estimation  of,  in  water  (Gautier  and 
Moureu),  a.,  ii,  301. 
Fluorone       derivatives       (Pope      and 

Howard),  T.,  545;  P.,  52. 
Fly  agaric  {Amanita  muscana),  chem- 
istry of  (Zellner),  a.,  ii,  425. 
Foetus,     protein     metabolism     ot     the 

(Lindsay),  A.,  ii,  1115. 
Fog  particles,  electric  charge  on   (fRZl- 
bram),  A.,ii,  363. 


Food,  value  of  rice,   as  a    (Aron   and 
Hocson),  a.,  ii,  625. 
influence    of   intake    of,    on   gaseous 
metabolism  and   energy  production 
(Gigon),  a.,  ii,  741. 
Foods,  presence  of  allantoin  in  (  Ackroyd), 
A.,  ii,  308. 
detection  of  benzoic  acid  in  (Polenske; 

Friese),  a.,  ii,  1142. 
detection  of  boric  acid  in  (v.  Fellen- 

berg),  a.,  ii,  657. 
dressed,  detection  of  starch  in  (Carles), 

A.,  ii,  340. 
estimation  of  fat  in  (Neumann),  A., 

ii,  1040. 
estimation  of  formic  acid  in  (Fincke), 
A.,  ii,  232. 
Formaldehyde,    preparation   of,    by  the 
contact    process    (Le    Blanc    and 
Plaschke),  a.,  i,  176. 
formation    of  glycogen   from,    in   the 
liver  (Schondorff  and  Grebe),  A., 
ii,  306  ;  (Grube),  A.,  ii,  410. 
effect  of  ultra-violet  light  on    (Pri- 
bram), A.,  i,  420. 
influence    of  the    vapour   of,    on   the 
organism  (Iwanoff),  A.,  ii,  419.  _ 
i        action     of,     on     potassium     cyanide 
I  (Franzen),  A.,i,  323. 

action  of,  on  Witte's  peptone  (Schryv- 

er),  a.,  i,  246. 
action    of,    on    petroleum    distillates 
(Nastukoff  and  Maljakoff),  A., 
i,  249. 
action  of,  on  plants  (Bokorny),  A., 

ii,  1021. 
reactions  of,    with   unsaturated   fatty 

acids  (Fokin),  A.,  i,  765. 
gaseous,    action   of,    on   green    plants 

(Gkafe),  a.,  ii,  818. 
estimation  of  (Herrmann),  A.,  u,  161. 
estimation  of,  by  the  ammonia  process 
(Beythien,  Hempel,  Simmich, 
Schwerdt,  and  Wiesemann),  A., 
ii.  776.  ,       ,    , 

Formic  acid,  formation  of,  in  katabol- 
ism  of  fatty  acids  (Dakin  and 
Wakeman),  a.,  ii,  623. 
anhydrous,  preparation  and  properties 
of  (Garner,  Sexton,  and  Parker), 
A.,  i,  831. 
velocity    of    reaction  of    bromine    on 

(Joseph),  A.,  ii,  384. 
catalytic  decomposition  of  (Sabatier 

and  Mailhe),  A.,  i,  515. 
esterification     of      (Sabatier      and 

Mailhe),  A.,  i,  416. 
compounds  of,  with  unsaturated  acids 
(Farbwerke  vorm.  Meister,  Lu- 
cius, &  BrIjning),  a.,  i,  107. 
interaction   of,    and   cellulose    (Cross 
and  Bevan),  T.,  1450;  P.,  149. 
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Formic  acid,  fermentation  of,  by  Bacillus 
kilicnse  (Franzen  and  Greve),  A., 
ii,  60. 
aluminium,  chromium,  and  iron  salts 

of  (MuTH),  A.,  i,  257. 
dysprosium    salt    of    (Jantsch    and 

Ohl),  a.,  ii,  493. 
sodium  salt,   action  of  organic  acids 
on  (Oechsner  de  Coninok),  A.,  i, 
764. 
salt  of,  with  o-aminophenol  (Suida), 
A.,  i,  284. 
Formic  acid,   cyano-,   ethyl  ester,   con- 
densation of  hydrazoic  acid  with  (Oli- 
veri-Mandala),  A.,  i,  337. 
Formic    acid,    anhydrous,    reaction    of, 
with  nitrates  (Quartaroli),  A.,  ii, 
1079. 
estimation  of  (Franzen  and  Egger), 

A.,  ii,  446. 
estimation  of,  in  foods  (Fincke),  A., 

ii,  232. 
See  also  Orthoformic  acid. 
Formylacetic  acid,  a-chloro-,  ethyl  ester, 
and  its  salts  and  derivatives  (WiSLi- 
CENUs),  A.,  i,  108. 
Formyldeoxybenzone,  desmotropism  and 
derivatives   of,    and   bromo-    (Wisli- 
CENXJS  and  Ruthing),  A.,  i,  303. 
Formyldimethyloctandionol     (Farben- 
fabriken  vorm.  F.  Bayer  &  Co.), 
A.,  i,  102. 
Formylglutaconic  acid,  and  bromo-etliyl 
ester.'*,  and  their  isomerides  and  deriva- 
tives (Wislicenus  and  v.  Wrangell), 
A.,  i,  521. 
Formylguanidine,   and  its   bromo-    de- 
rivative (Traube),  a.,  i,  115. 
Formylhomopiperonylamine    (Decker), 

A.,  i,  906. 
Fox,  analyses  of  the  urine  of  the  dog, 

coyote  and  (Hawk),  A.,  ii,  308. 
Fractionating  apparatus,  an  electrically 
heated  vacuum  (Bailey),  A.,  ii,  256. 
column  (Baum),  A.,  ii,  467. 
Frangnla-emodin,  constitution  of  (Oes- 
terle  and  Sypkens-Toxop^us),  A.,  i, 
887. 
Frazin  in  Diermlla  lutca  (Charaux), 

A.,  ii,  1023. 
Freezing-point  curves  of  gaseous  mix- 
tures (Baume),  a.,  ii,  581. 
Friedel-Crafts'     reaction     (Boeseken), 
A.,  i,  531  ;  (Boeseken  and  Koning), 
a.,  i,  532  ;  (Halla),  A.,  i,  784. 
Frog's  heart.     See  Heart. 
Fruit  juices,  estimation  of  salicylic  acid 

in  (Vierhout),  A.,  ii,  775. 
Fruits,  oxydase  in  (Bassett  and  Thomp- 
son), A.,  ii,  425. 
substances  yielding  hydrogen  cyanide 
in  the  seeds  of  (Huber),  A.,  ii,  1022. 


Fruits,  preserved,  proportion  of  dextrose 
to  Isevulose  in    (Favrel  and  Gar- 
nier),  a.,  ii,  1036. 
ripening,   tannin  in  (Lloyd),   A.,  ii, 

918. 
and  their  juices,  estimation  of  tartaric 
acid  in  (Warcollieb),  A.,  ii,  1038. 
Fucose,  stereochemical  configuration  of 

(Hudson),  A.,  i,  355. 
Fulgenic  acids  (Stobbe),  A.,  i,  374. 
Fulgides  (Stobbe),  A.,  i,  373. 
Fulminic  acid  (Wieland),  A.,  i,  23. 
action     of     hydrogen     sulphide     on 
(Cambi),  a.,  i,  429. 
Fnmaric  acid,  synthesis  of,  from  acetyl- 
ene   di-iodide    (Keiser    and    Mc- 
Master),  a.,  i,  949. 
isomerism  of,  and  maleic  acid  (Glas- 

mann),  a.,  i,  261. 
oxidation  of,  by  animal  tissues  (Bat- 

TELLi  and  Stern),  A.,  ii,  412. 
menthyl    esters   of    (Hilditch),  •  T., 
223  ;   P.,  6. 
Famaronitrile  (Keiser  and  Kessler), 

A.,  i,  949. 
Fungi,    pentosans    in    (WiCHERS    and 
Tollens)  a.,  ii,  63. 
fixation  of  nitrogen  by  (Lipman),  A., 

ii,  1019. 
lower,  pentosans  in  (Dox  and  Neidig), 
A.,  ii,  644. 
phytase  in  (Dox  and  Golden),  A., 
ii,  1022. 
mould,  behaviour  of,  towards  amino- 
acids  (Herzog  and  Saladin),  A., 
ii,  915. 
behaviour  of,  towards  organic  acids 
(Herzog  and  Ripke  ;    Herzog, 
Ripke,    and    Saladin),    A.,    ii, 
915. 
parasitic,  erepsin  in  (Reed  and  Stahl), 

A.,  ii,  916. 
wood,    estimation    of   pentosans    and 
methyl  pentosans   in     (Ishida    and 
Tollens),  A.,  ii,  646. 
Fungicide,  colloidal  copper  as  a  (Ver- 

MOREL  and  Dantony),  A.,  ii,  647. 
Funnel,  improved   (Blackman),  A.,   ii, 
796. 
new  (Blackman),  A.,  ii,  1081. 
support  for  (Blackman),  A.,  ii,  796, 
1081. 
Furan-2-carboxyIic     acid,      5-amino-3- 
cyano-,    and   its    derivatives    (Dieck- 
mann),  a.,  i,  457. 
Furfur  aldehyde  and  water,   density  and 
refraction  of  the  system  (Schwers), 
A.,  ii,  949. 
reduction  of,   by  yeast  (LiNTNER  and 
von  Liebig),  a.,  ii,  816. 
Furfuraldehyde-a-  and  j8-naphthylhydr- 
azones  (Santi),  A.,  i,  1030. 
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Furfuraldehyde-i;-tolylhydrazone    (San- 

Ti),  A.,  i,  1030. 
Furfurylidenecinnamylideneacetone.  See 

j3-Styryl-/3'-furyldiviiiyl  ketone. 
Furfurylidenehydantoin  (Wheeler  and 

Hoffman),  A.,  i.,  499. 
Furnace  for  sealed  tubes  (Benxer),  A., 
ii,  875. 

muffle,    for     the     laboratory     (Pozzi- 
Escot),  a.,  ii,  269. 
Furnace  gas,  estimation  of  the  constitu- 
ents of  (LAszLO),  A.,  ii,  929. 
Furoylacetic  acid,  behaviour  of,  in  the 

body  (Friedmann),  A.,  ii,  910. 
Furylacrylic  acid,  behaviour  of,  in  the 

body  (Friedmann),  A.,  ii,  910. 
Furylallylcarbinol    (Sementsoff     and 

Konjukoff-Dobrynia),        a.,        i, 

1007. 
Fusel     oil,     detection    of,    in     brandy 

(Herzog),  a.,  ii,  446. 

G. 

Gabbro  magma,  fusion  of  (Andesner), 
A.,  ii,  47. 

Gadolinite  earths,  new  element  from  the 
(Urbain),  a.,  ii,  115. 

Gajite  (Tucan),  A.,  ii,  498. 

(f-Galactophosphoric  acid,  calcium  salt 
(Neuberg  and  Kretschmer),  A.,  i, 
837. 

Galactose,  action  of  barium  hydroxide 
on  (Upson),  A.,  i,  423. 

(^-Galactose  on  berries  of  ivy  (v.  LlPV- 
mann),  a.,  ii,  142. 

Galactose-o-carboxyanilide  and  its  bar- 
ium derivative  (Irvine  and  Hynd), 
T.,  163;  P.,  9. 

Galanthus  nivalis  (snowdrop), carbohydr- 
ates of  the  foliage  leaf  of  (Parkin), 
A.,ii,  1127. 

Galipoidine  and  its  salts  (Troger  and 
Runne),  a.,  i,  483. 

Gallamide  trimethyl  ether,  nitro-  (Hard- 
ing). T.,  1595. 

Gallein,  tetraohlovo-,  and  its  derivatives 
(Orndorff  and   Delbridge),    A.,  i, 

737. 
Galleincarbinolcarboxylic    acid,     tetra- 
chloro-,  and  its  derivatives  (Orndorff 
and  Delbridge),  A.,  i,  738. 
Gallic     acid,    colouring-matters      from 
(Ehrmann),  A.,  i,  459. 
trimethyl  ether,  action  of  nitric  acid 
on    (Harding),    T.,     1592;      P., 
213. 
q/cZoGallipharic   acid,    pyrogenetic    de- 
composition   of  (Kunz-Krause    and 
Manicke),  a.,  i,  130. 
Gallisin,    nature    of,    in     starch-syrup 
(Gatterbauer),  a.,  i,  837. 


Gallotannic  acid,  cliomical  constitution 
of,  and  its  potassium  salt   (Paniker 
and  «TiASNY),  T.,  1819  ;  P.,  213. 
Galloylformic  acid  (Francis  and  Nier- 

enstein),  a.,  i,  644. 
Gall  stones,    occurrence  of  deoxycholic 

acid  in  (Kuster),  A.,  ii,  57. 
Garlic.  See  Allium  sativum. 
Garnet  (Smith),  A.,  ii,  501. 

from  Sardinia  (Serra),  A.,  ii,  123. 
Gas,    history    of  the   name    (v.    Lipp- 
mann),  a.,  ii,  199. 
dynamics  of  a,  in  motion   (JiixxNER), 

A.,ii,  579. 
theory  of  solution  and  heat  of  dissolu- 
tion of  a  (Colson),  a.,  ii,  1066. 
rate   of  dissolution   of  a,   in  a  liquid 

(Carlson),  A.,  ii,  589. 
equilibrium  in   a  dissociating  (Staf- 
ford and  V.  Wartenberg),  A.,  ii, 
700. 
electrolytic,    chemical   action  of   the 
electric  discharge  in  (Kirkby),  A., 
ii,  462. 
Gases   from   the   soffioni   of    Larderello 
(Porlezza    and    NoRZi),    A.,     ii, 
1106. 
analyses  of,  from  mines  (Moureu  and 

Lepape),    a.,  ii,  1087. 
enclosed  in    tektites  (Beck),   A.,  ii, 

292. 
from  the  walls  of  heated  tubes  of  glass, 
porcelain  and  silica  (Guichaed),  A., 
ii,  396. 
spectra  of  (Donaldson),  A.,  ii,  1042. 
compound,    separation   of   spectra   in 

(Stead),  A.,  ii,  1041. 
anode  and  cathode  spectra  of  (Stead), 

A.,  ii,  830. 
refraction  and   dispersion  of  light  in 

(Gruschke),  a.,  ii,  349. 
anomalous     dispersion     of     light    in 
(Julius  and  van  der  Plaats),  A., 
ii,  449. 
earners  of  electricity  in  (Becker),  A., 

ii,  957. 
ionisation  of  (Townsend),  A.,  ii,  355  ; 
(France  and  Westphal),  A.,  ii, 
957. 
effect  of  temperature  on  the  (Clo), 

A.,  ii,  355. 
in  presence  of  non-radioactive  sub- 
stances (de  Broglie  and  Briz- 
ard),  a.,  ii,  837. 
bv   canal  rays  (Seeliger),    A.,   ii, 

'958. 
by  chemical  change  (Baker),  A.,  ii, 

244. 
by  light    (Cannegieter),    A.,    ii, 

455. 
by  ultra-violet  light  (Sachs),  A., 
ii,  246. 
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Oases,  ionisation  by  a-rays  (Moulin), 
A.,  ii,  171. 

by  the  o-particles  from  polonium 
(Taylor),  A.,  ii,  354. 

relation   of  valency   to   (Millikan 
and  Fletcher),  A.,  ii,  573. 
charges  on  ions  in  (Townsend),  A.,  ii, 

686. 
mobility  of  ions  in  (Reinganum),  A., 

ii,  788,  837. 
behaviour    of   mixtures     of,     in    the 

electric    flame     (Muthmann     and 

Schaidhauf),  a.,  ii,  790. 
transformation   of   energy    in   photo- 
chemical reactions  in  (Warburg), 

A.,  ii,  834. 
magnetic  permeability  of  (Roop),  A., 

ii,  183. 
thermal   conductivity  of  (Knudsen), 

A.,  ii,  368. 
specific  heat  of  (Thibaut),  A.,  ii,  695; 

(Drucker),  a.,  ii,  792. 
fusibility     curves     of    mixtures      of 

(Baume  and  Germann),  A.,  i,  830. 
determination     of    the     density     of 

(Jaquerod  and  Tourpaian),  A.,  ii, 

189. 
kinetic      theory     of,     and      thermo- 
dynamics (Berthoud),  a.,  ii,  578. 
molecular     pressures     of,     in     tubes 

(Knudsen),  A.,  ii,  188. 
internal  pressure  of  (Leduc),    A.,  ii, 

792. 
condensation  of  two  (Briner),  A.,  ii, 

705. 
viscosity  of  (Bingham),  A.,  ii,  372. 
determination    of    the    solubility    of 

(Moles),  A.,  ii,  473. 
solubility     of,     in      mixed     liquids 

(Drucker  and  Moles),  A.,  ii,  23. 
solubility    of,    in    blood    and    serum 

(Findlay  and  Creighton),  A.,  ii, 

211. 
of  the  argon  group,  physical  constants 
of  (Cuthbertson),  a.,  ii,  108. 

viscosity  of  (Reinganum),  A.,  ii, 
858. 

relation  between  atomic  weight  and 
viscosity  for  (Rankine),  A.,  ii, 
87, 

dielectric  cohesion  of  (Bouty),  A., 
ii,  458. 
combustible,  quantitative   analysis  of 

(de  Voldere),  a.,  ii,  329. 
heavy,  ionisation  of,  by  Rbntgen  rays 

(Beatty),  a.,  ii,  245. 
inert,  purification  of  (Gehlhoff),  A. , 

ii,  487. 
liquefied,    binary  mixtures   of    (Bag- 
ster),  T.,  1218  ;  P.,  141. 

heat  of  vaporisation  of  (Estreicheu 
and  Schnerr),  A.,  ii,  16. 


Gases,    luminous,    emission    spectra   of 
(Jungjohann),  a.,  ii,  82. 
rare,   in   thermal   springs   (MouREU), 

A.,ii,  808. 
rarefied,    conduction  of  heat  through 

(SoDDY  and  Berry),  A.,  ii,  253. 
from  springs,  ratio  of  argon  to  nitro- 
gen in  (Walter),  A. ,  ii,  280. 
mechanism  of  exchange    of,    in    the 
lungs  (du  Bois-Reymond),  A.,  ii, 
503. 
Gas- absorption    apparatus    for    attach- 
ment  to  the  tops    of   burettes,    etc. 
(Gockel),  a.,  ii,  328. 
Gas-absorption  flasks,  device  for  setting 
up  a   series  of  (Reckleben),   A.,  ii, 
268. 
Gas     analysis     (Wilhelmi),     A.,     ii, 
652. 
principles  of   (de   Voldere),  A.,  ii, 

329. 
apparatus  for  (Mohr),  A.,  ii,  149. 
burette  for  use  in  (Gawalowski),  A., 

ii,  651. 
calculation  of  results  of  (Jeller),  A., 
ii,  433. 
Gas  burner,  self-regulating  (Hanfland), 

A.,  ii,  714. 
Gas-generating  apparatus  (Michel),  A., 

200;  (Preuss),  A.,  ii,  975. 
Gas  laws,  applicability  of  the,  to  emul- 
sions (Ilyin),  a.,  ii,  861. 
Gas  regulator  for  thermostats  (Slator), 

A.,  ii,  199. 
Gas  wash-bottle,     new     (Fkiedrichs), 

A.,  ii,  268. 
Gaseous  combustion  (British  Associa- 
tion Reports),  A.,  ii,  799. 
Gaseous    explosions  (British  Associa- 
tion Reports),  A.,  ii,  792. 
Gaseous  mixtures,  freezing-point  curves 

of  (Baume),  A.,  ii,  581. 
Gastric  juice,    effect  of    copious   water 
drinking  on  the  secretion  of  (Wills 
and  Hawk),  A.,  ii,  214. 
peptolytic  enzymes  in  the  (Kuttner 

and  Pulvekmacher),  A.,  ii,  513. 
origin  of  the  hydrochloric  acid  in  the 

(Fitzgerald),  A.,  ii,  50. 
measurement   of   the  acidity    of    the 
(Michaelis    and  Davidsohn),  A., 
ii,  505. 
secretion     of,    when     the    supply    of 
chlorine   is    lessened    (Rosemann), 
A.,  ii,  998. 
calf's,     rennin  and   pepsin   in   (Rak- 
oczy),  a.,  i,  827. 
G astro-intestinal  juice,   action    of,    on 
nucleic    acids    (Levene    and     Medi- 
greceanu),  a.,   ii,   744;     (London, 
ScHiTTENHELM,  and  Wiener),  a.,  ii, 
745. 
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Gelatin,  action  of  dilute  acids  and  salt 
solutions  on  (Procter),  A.,  i,  342. 
imbibition    by,   in    acids    and    bases 

(Chiari),  a.,  i,  590. 
resorption  of,  from  the  small  intestine 

(Reach),  A.,  ii,  1109. 
swelling  and   contraction   of  (Si'iRo), 

A.,  ii,  379. 
methylatiou  of    (Skraup    and    Bot- 

tcher),  a.,  i,  247. 
action  of  enzymes  of  tbe  alimentary 

canal  on  (Minami),  A.,  ii,  810. 
intestinal  digestion   of  (Minami),  A., 

ii,  810. 
analysis  of  (Herold),  A.,  ii,  348. 
estimation  of  (Greifenhacen,  Konig, 
and  Scholl),  A.,  ii,  947. 
Gelatinous  media,  reactions  in  (Liese- 

GANG),  A.,  ii,  306. 
Gelsemine,  derivatives  of  (Moore),    T., 

1231  ;  P.,  157. 
rtwoGelsemine  and  its  salts  and  deriva- 
tives (Moore),  T.,  1234  ;  P.,  157. 
/soapoGelsemine,  andbromo-,  and  chloro-, 
and  their  salts  andderivatives  (Moore), 
T.,  123;)  ;  P.,  157. 
Gentian,     constituents    of   the  root   of 
(Bridel),  a.,  ii,   426;    (Burmann), 
A.,  ii,  528. 
Gentiopicrin,  alcoholic,  action  of  emul- 
sin   on    (Bourqxjelot  and   Bridel), 
A.,  i,  1053. 
Gentisinaldehyde,  semicarbazone 

(Pauly,     ScHiJBEL,     and    Locke- 
mann),  a.,  i,  788. 
di-p-nitrobenzyl     mercaptal    (Pauly, 
V.  BuTTLAR,  and  Lockemann).  A., 
i,  786. 
Geocoronium  (Wegener),  A.,  ii,  271. 
Geological    time,    measurement   of,   by 
means  of  the  ratio  of  lead  to  uramum 
in  minerals   (Holmes),   A.,   ii,   570 ; 
(Zambonini),  a.,  ii,  959. 
woGeraniol  and  its  derivatives  (Semm- 
LER  and  Schossberger),  A.,  i,  475. 
i3-Geranyl-(^-glucoside    and    its     tetra- 
acetyl  derivative  (Fischer  and  Hel- 
ferich),  a.,  i,  802. 
Germanium,     melting    point    and    fre- 
quency of  atomic  vibration  of  (BiLTz), 
A.,  ii,  1097. 
German  silver,  quantitative  analysis  ot 

(Korte),  a.,  ii,  155. 
Germination,    influence    of   acidity    on 
(Promsy),  a.,  ii,  322. 
induced,  of  seeds  (M.Azt),  A.,  ii,  141. 
Gingergrass  oil,  alcohol  from  (Semmler 

and  Zaar),  A.,  i,  313. 
Gitalin  and  its  hydrate  (Kraft),  A.,  i, 

734, 
Gland,  choroid.     See  Choroid, 
thyroid.     See  Thyroid. 


Glands,     physiology     of    (Asher    and 

Flack),  A.,  ii,  55. 

mammary,    production   of   lactose   in 

(Paton    and    Cathcart),    A.,    ii, 

415. 

Glauberite    from    Nancy   (Durrfeld), 

A.,  ii,  295. 
Glaucodote,  experiments  with  (Beutell), 

A.,  ii,  728. 
Gliadin,  refractive  index  of  (Robertson 
and  Greaves),  A.,  i,  589. 
hydrolysis  of  (Osborne  and  Guest), 

A.,  i,  697. 
action    of    the    pancreatic    juice    on 

(Baglioni),  a.,  ii,  999. 
estimation  of  (Greaves),  A.,  ii,  674. 
Globulin,    estimation   of,    by   means   of 
ammonium  sulphate  (Wiener),  A.,  ii, 
1144. 
Globulins,  nature  of  (Schryver),  A.,  i, 

245. 
Globulinates  of  the  alkaline  earths,  dis- 
sociation of  (Robertson),  A.,  i,  406. 
Glucinum,    spectrum     of    (Lecocq    de 
BoiSBAUDRAN  and  DE  Gramont), 
A.,  ii,  832. 
separation  of,  and  aluminium  (Wund- 
er  and  Ch£ladz6),  A.,  ii,  773. 
a-Glucodecitol      and      its      derivatives 

(Philippe),  A.,  i,  606. 
a-Glucodeconic    acid,    derivatives     and 
metallic     and      alkaloidal      salts     of 
(Philippe),  A.,  i,  12. 
jS-Glucodeconic  acid,  salts  and  derivatives 

of  (Philippe),  A.,  i,  112. 
a-Glucodecose     and     its     osazone     and 
phenylhydrazone   (Philippe),    A.,   i, 
605. 
Gluco-i^-hydroxybenzoic  acid   (Mauth- 

ner),  a.,  i,  647. 
Gluconic    acid,    behaviour   of,    iu    the 

organism  (Schott),  A.,  ii,  514. 
(^-Gluconic     acid,     formation     of,     by 
Baderiuvi  savastanoi  (Alsberg),  A., 
ii,  317. 
Glucosamine,  formation  of  la;vulic  acid 
from  (Hamburger),  A.,  i,  834. 
glycogenetic  property  of  (RoGOSiNSKi), 
A.,ii,  814. 
(i-Glucosamine,  derivatives  of  (Irvine, 
McNicoLL,  and  Hynd),T.  ,  250;  P.,  23. 
Glucosealanide  (Irvine  and  Hynd),  T,, 

166;  P.,  9. 
Glucose-protein  in  Ascaris  lumbrieoides 

(McCrudden),  a.,  ii,  415. 
Glucosides,  synthetic  (Fischer  and  Hel- 
ferich),  a.,  i,  802. 
effect  of,  on  solutions  of  salts  (Glov- 
er), T.,  379. 
antagonism  of  cholesterol  to  the  action 
of,  on  the  heart  (Karaulow),  A.,  ii, 
517. 
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Olucosides.     See  also  : — 
Aiihydrogitaligenin. 
Anhydrogitalin. 
Arbutin. 
Aucubin. 
Clavicepsin. 
Convallamarin. 
Convallarin. 
Fraxin. 
Gitalin. 
Meliatii). 
Vicianiii. 
)8-rf-Glucosidogly collie  acid  and  its  salts 
and  derivatives  (Fischer   and   Hel- 
ferich),  a.,  i,  802. 
Glucosin  and   its  derivatives  (Gatter- 

bauer),  a.,  i,  837. 
Olacovanillic  acid,  synthesis  of  (Matjth- 

ner),  a.,  i,  647. 
Glutaconic     acids,    chemistry    of    the 
(Thole  and  Thorpe),  T.,  2187,  2208  ; 
P.,  122,  252. 
Glutaric  acid-bisphenylhydrazide 

(Scheiber  and  Lungw^itz),  A.,  i,  836. 
Glutaryldiacetoacetic  acid,  ethyl  ester 
(Scheiber  and  Lungwitz),  A.,  i,  836. 
Glycerides,  synthesis  of  the  (Bellucci 
and    Manzetti),    A.,    i,    259,    515  ; 
(GiANOLi),   A.,   i,   349  ;  (Bellucci), 
A.,  i,  416. 
Glycerol,  action  of  ultra-violet  light  on 

(  Bierry,  Henri,  and  Ranc),  A. ,  i,  255. 
conductivity  and   viscosity  in   mixed 

solvents  containing(GuY  and  Jones), 

A.,  ii,  863. 
solubility    of    lime    in    solutions    of 

(Cameron  and  Patten),  A.,  i,  179. 
chloro-m-tolyl    ether   (Abderhalden 

and  Baumann),  A.,  i,  544. 
o-ethyl  7-propyl  ether  (Boehringer 

&  Sohne),  a.,  i,  103. 
methyl      ether       (Boehringer      & 

Sohne),  A.,  i,  103. 
propyl  ether  (Boehringer  &  Sohne), 

A.,  i,  103. 
m-tolyl    ether    (Abderhalden     and 

Baumann),  A.,  i,  543. 
Glycerol,  estimation  of  (Steinfels),  A., 

ii,  159  ;  (Wagenaar),  A.,  ii,  663. 
estimation    of,    in     fats    and     soaps 

(Beythien,     Hempel,     Simmich, 

ScHWERDT,  and  Wiesemann),   A., 

ij,  774. 
estimation  of,  in  wine  (Rinati),  A., 

ii,  545. 
tartaric  acid  and  tannin,  estimation  of, 

in  liquids  (Hinard),  A.,  ii,  942. 
Glyceroldiglycyl-^tyrosine  ( Abd  erh al- 

DEN  and  Baumann),  A.,  i,  544. 
Glyceroldityrosine  and  its  cojjper  salt 
(Abderhalden  and  Baumann),  A., 
i,  544. 


Glyoerolphosplioric  acid  and  its  barium 
salt  (Langheld),  A.,  i,  706. 

velocity  of  hydrolysis  of  (Malengreau 
and  Prigent),  A.,  ii,  795. 

calcium  salt  (Neuberg  and  Kretsch- 
mer),  A.,  i,  837. 
GlycerolmoTwtyrosine,    copper    salt    of 

(Abderhalden  and  Baumann),  A., 

i,  543. 
Glycerophosphoric     acid,     silver     and 

sodium  salts  (Paolini),  A.,  i,  774. 
Glyceryl    3-benzyl     07-dimethyl    ether 
(Boehringer   &    Sohne),    A.,    i, 
103. 

07-diethyl    iS-propyl   ether    (Boehr- 
inger &  Sohne),  A.,  i,  103. 

a)3-dimethyl    7-ethyl    ether   (Boehr- 
inger &  Sohne),  A.,  i,  103. 

a7-dimethyl    ;8-ethyl   ether    (Boehr- 
inger &  Sohne),  A.,  i,  102. 

o^-diniethyl  7-propyl    ether  (Boehr- 
inger &  Sohne)  A.,  i,  103. 

a7-dimethyl  ;3-propyl   ether  (Boehr- 
inger &  Sohne),  A.,  i,  103. 

)8-methyl    a7-diethyl     ether   (Boehr- 
inger &  Sohne),  A.,  i,  103. 

o-metbyl   /37-diethyl    ether   (Boehr- 
inger &  Sohne),  A.,  i,  103. 

)3-methyl     a-ethyl      7-propyl     ether 
(Boehringer    &    Sohne),    A.,    i, 
103. 
Glyceryltrityrosine,    and     the     hydro- 
chloride of  its  ethyl  ester  (Abder- 
halden and  Baumann),  A.,  i,  544. 
Glycidic   acid,   preparation  of  esters  of 

(Darzens),  a.,  i,  6. 
Glycine  (aminoacetic  acid),  formation  of, 
in   the   animal   body   (Friedmann 
and  Tachan),  A.,  ii,  906. 

origin  of,  in  the  animal  body  (Ringer), 
A.,  ii,  1116. 

conversion  of,  into  triglycolamic  acid 
(Siegfried),  A.,  i,  774. 

interaction  of  alloxan  and  (Hurtley 
and  Wootton),  T.,  288;  P.,  2. 

complex  chromium  salt  of  (Tschuga- 
EFF  and  Serbin),  A.,  i,  116. 

action  of  mercuric  chloride  on  (Sieg- 
fried), A.,  i,  427. 

oxidation  of  (Denis),  A.,  i,  616. 

in  crab  extract  (Berlin),  A.,  ii,  516. 
Glycinedithiocarboxylic     acid,     benzyl 

hydrogen  ester  and  its  barium    salt 

(Siegfried  and  "Weidenhaupt),  A., 

i,  116. 
Glycocholic  acid  (Letsche),  A.,  i,  784. 
Glycogen,    formation    of,     from    form- 
aldehyde in  the  liver  (Schondobff 
and  Grebe),  A.,  ii,  306;  (Grube), 
A.,   ii,  410. 

formation  of,  in   the  liver  (Mursch- 
HAUSERand  Haffmans),  A.,  ii,  414. 


INDEX   OF   SUBJECTS. 


ii.  1399 


(jlvcogen,  formation  of,  in  the  liver,  in- 
fluence  of  phloridzin   on  (Schond- 
ORFF  and  SucKROw),  A.,  ii,  306. 
in  the  liver,  relation  of  the  kidney  to 

(Grunwald),  a.,  ii,  130. 
distribution  of,  in  the  liver  (MACLEOD 

and  Pearce),  A.,  ii,  219. 
removal  of,  from  the  human  subject 

(Lusk),  a.,  ii,  215. 
behaviour   of,    in     the    frog's    ovary 

(Bleibtreu),  a.,  ii,  811. 
effect  of  extirpation  of  the  suprarenals 
on  (Kahn  and  Starkenstein),  A., 
ii,  415. 
amount  of,  in  yeast  cultures  (v.  Lebed- 
eff),  a.,  ii,  519. 
Glycol,  CflHiiOa,  fromdimethylephedrine 
ammonium  hydroxide,  and  its  dibenzo- 
ate  (Schmidt),  A.,  i,  562, 
Glycols,    behaviour    of,    in    the     body 

(Miura),  a.,  ii,  1014. 
GlycoUaldebyde,  bimolecular  (McClel- 

AND),  T.,  1827  ;  P.,  224. 
GlycoUic  acid,   alkaline  cupric  salts  of 
(Pickering),  T.,  1347  ;  P.,  192. 
yttrium  salt  (Pratt  and  James),  A., 
ii,  893.  ^     I 

Glycolysis  (Lob  and  Pulvermacher), 
A.,    ii,    54;    (Rona  and    Doblin), 
A.,  ii,  619. 
influence  of  phosphates  on  (Lob),  A., 
ii,  504. 
Glycosuria.     See  Diabetes. 
Glycuronic  acid,  preparation  of  (Jolles), 
A.,  i,  709. 
biological  properties  of  (Paderi),  A., 

ii,  629. 
limit  of   combination   of,   in  rabbits 
(Hamalainen  and  Sjostrom),  A., 
ii,  309. 
derivative    of,    from    the    sugar  beet 

(Smolenski),  a.,  ii,  428. 
reaction,    importance    of,    in    infants 

urine  (Ma yerhofer).  A.,  ii,  311. 
detection  of  small  quantities  of  (Neu- 
BERG     and    Saneyoshi),     A.,     ii, 
1038. 
Qljcyl-dl;    d;    and     Z-a-aminobutyric 
acid     (Abderhalden,    Chang,    and 
Wurm),  A.,i,  o27. 
l-Glycylbeiizene-2-sulpliinlc      acid,     4- 

bromo-  (Claasz),  A.,  i,  437. 
Glycyrrhizin,  estimation  of,  in  liquorice 

root  (Eriksson),  A.,  ii,  346. 
Glyoxalcarboxylic   acid,  colloidal  form 
of  Nastvogel's  osazone  of  (Fenton  and 
WiLKs),  A.,i,  324. 
Glyoxalines   {imitiazoles),    synthesis    ot 
(WiNDAUS     and     Opitz),     A.,     i, 
752. 
formation  of  (Everest  and  McCom- 
BiE),  T.,  1746  ;  P.,  209. 


Glyoxalines,  pharmacological  action  of 
halogen  derivatives  of  (Gundermann), 
A.,  ii,  754. 

Glyoxaline-4(or  5)-acetic  acid  a^'l^^ts 
salts  and  ethyl  ester  (Pyman),  T.,  680. 

Glyoxaline-4(or  5)-acet-thioaiiiide  (Py- 
man), T.,  682. 

;3  Glyoxaline-4(or  5)-acrylic  acid  and  its 
salts  (Barger  and  EwiNs),  T.,  2339  ; 

P-'  305.  .^     ^     ., 

Glyoxaliiie-4-carboxylic    acid,    5-nitro- 

(Windaus  and  Opitz),  A.,  i,  753. 
4(or  5)-Glyoxaline-etliyl  methyl  ketone 

and  its  picrate  (Pyman),  T.,  2176  ;  P., 

275. 
4(or  5)-Glyoxalineinethylacetoacetic 

acid,  ethyl  ester  and  its  salts  (Pyman), 

T.,  1392. 
4(or  6 )  -Glyoxalinemethylchloromalon- 

amide     hydrochloride    (Pyman),    T., 

1401.  ,     . 

4(or    5)-Glyoxalinemethylcliloromalonic 

acid,  ethyl  ester  and  its  salts  (Pyman), 
T.,  1393;  P.,  92. 
4(or  5)-Glyoxalinemethylmalonic     acid, 
and   its  ethyl  ester  and  salts  of   the 
latter  (Pyman),  T.,  1390. 
4(or     5)-Glyoxalinemethylniethylaceto- 
acetic  acid,  ethyl  ester  and  its  salts 
(Pyman),  T.,  1392. 
3-Glyoxaline-4(or  5)-propiobetaine  and 
its  salts  (Barger  and  Ewins),   1., 
2340  ;  P.,  305. 
r-3-Glyoxaline-4(or  5)-propionic  acid,  a- 
chloro-,  and  a-hydroxy-  (Pyman),  i., 
1394,  1400;  P.,  92.  , 

aniiGlyoxime,    c^ichloro-,    and    its    di- 
benzoyl  derivative,  iodo-,  and  di-ioao- 
(Steinkopf    and    JDrgens),    A.,    i, 
531. 
Glyoximes,    compounds    of  cobalt    and 
nickel   with  (Tschugaeff),  A.,  i, 

261.  ,      , 

substituted,  anomalous  molecular  re- 
fraction of  (Tschugaeff  and  Koch), 
A.,  ii,  829. 
Glyoxylic  acid,  brucine  salt  (Hilditch), 
T.,  234.  ^      .         , 

Gnoscopine  {d\-narcotine),  synthesis  and 
resolution  of,  and  its  salts  andbromo-, 
chloro-,  iodo-,  and  their  salts  (Perkin 
and  Robinson),  T.,  775  ;  P.,  101. 
Gold,  arc  spectrum  of  (Duffield),  A., 
ii,  350. 
solution  of,  in  aqua  regia  (Priwoznik), 

A.,  ii,  484. 
brown   (Hanriot),  A.,  u,   118,  208, 
258,  372  ;  (Hanriot  and  Raoult), 
A.,  ii,  791. 
colloidal  (Gutbier),  A.,  ii,  1098. 
Gold    alloys    with    copper    and    silver 
(Janecke),  a.,  ii,  1089. 
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Gold  alloys  with  palladium,  occlusion  of 
hydrogen  by  (Beery),  T.,  463;  P., 
56. 
with  sodium   (Mathewson),    A.,    ii, 

732. 
with  tellurium  (Coste),  A.,  ii,  405. 
Gold  tellurides  (Pellini  and  Quercigh), 
A.,  ii,  45. 
and  silver  telluride,  new  (Gastaldi), 

A.,  ii,  901. 
Auric  hydroxide,   formation  of,  on  a 
gold     anode     (Mixter),     A.,     ii, 
613. 
Gold,  estimation  of,  quantitatively  with 
ether  (Mylius),  A.,  ii,  444. 
estimation  of,  in  copper  ores  (Loevy), 
A.,  ii,  338. 
Goldschmidtite,   composition    of    (Gas- 
taldi), A.,  ii,  901. 
Gorgonic  acid,  iodo-.     See  Tyrosine,  di- 

iodo-. 
Gout,  uric  acid  excretion  in  (MalloryI, 

A.,  ii,  219. 
Grapes,    white,    colouring    matters     of 

(Dezani),  a.,  ii,  223. 
Graphite,    theory  of  the   formation    of 
(Heinisch:  Heyn),  A.,  ii,  391. 
formation  of,  in  iron  alloys  (Jeriomin), 

A.,  ii,  289. 
alleged  solution    of,    by    decacyclene 

(Padoa),  a.,  i,  362. 
analysis  of  (Mayer),  A.,  ii,  1029. 
Greens,  arsenical,  estimation  of  arsenic 
in  (Heiduschka  and  Reuss),  A.,  ii, 
438. 
Grignard      reagents,      application     of 
(Davies  and   Kipping),  T.,    296 ; 
P.,  39. 
action   of,    on    dihalogen  compounds 
(v.    Braun  and  Sobecki),   A.,  i, 
701. 
Gaaiacol,   diethylaminoethyl   carbonate 
liydrobromide  of  (  Einhorn  and  Roth- 
lauf),  a.,  i,  704. 
Guaiacol,    4-    and   5-amino-,  and  their 
acetyl  and  benzoyl  derivatives,  and  4- 
and  5-chloro-,  and  their  salts  (Jona 
and  Pozzi),  A.,  i,  854. 
Guaiacol  ethyl  ether,  5-chloro-  (Jona 

and  Pozzi),  A.,  i,  854. 
Guaiaconic    acid,    action    of    colloidal 
metals  and  hoeinoglobin  derivatives  on 
(HircKMASTER),  A.,  i,  390. 
Guanidine,  acyl  derivatives  of  (Traube), 
A.,  i,  115. 
amino-,    diazo-compounds    of    (Hof- 
MANN,  Hock,  and  Kirmreuther), 
A.,  i,  359. 
cyano-,  action  of  amidines  on  (Ostro- 
GOViCH),  A.,  i,  332. 
action  of  nitriles  on  (Ostrooovich), 
A.,  i,  507. 


Guanidines,  methylated  (Schenck),  A., 

i,  842. 
S-Guanidinovaleric   acid   and   its    salts    , 

(Ackermann,  Engeland,  and  Kut- 

scher),  a.,  i,  956. 
Guanido-butylaminoagmatine  from  ergot 

(Engeland  and  Kutscher),   A.,   ii, 

220. 
Guanine      pentoside      from       molasses 
(AndrlIk),  a.,  i,  397. 

detection  of,  in  tissues  (de  Giacomo), 
A.,  ii,  132. 
Guanosine,    identity    of   vernine    with 

(Schulze  and  Trier),  A.,  i,  155. 
Guanyldiazoguanyltetrazen,     and     its 

derivatives    (Hofmann,    Hock,    and 

Kirmreuther),  A.,  i,  359. 
Guanyltetrazyltetrazen,  preparation  of, 

and    its    periodide     (Hofmann    and 

Hock),  A.,  i,  1047. 
Guayule,  constituents  of  (Alexander), 

A.,  i,  897. 
Guignet's  green, constitution  of  (Wohler 

and  Becker),  A.,  ii,  401. 
Gum,  estimation  of,  in  syrups  (Rogques 

and  Sellier),  A.,  ii,  775. 
Gums,  reaction  of,  with  sodium  hydroxide 

(Sollmann),  a.,  ii,  547. 
Gum  kino,  reactions  of  (Simonsen),  T.  , 

1530;  P.,  194. 
Gun-cotton,   estimation   of   nitrates    in 

(Pellet),  A.,  ii,  930. 
Gypsum,    action     of,     on     nitrification 

(Dezani),  A.,  ii,  1019. 
Gyrilone,  and  chloro-,  and  their  deriva-     \ 

tives  (Gabriel),  A.,  i,  229. 
Gyrolone  (Gabriel),  A. ,  i,  229. 


Haematin,   properties  of   (Salkowski), 
A.,  ii,  626. 
use  of,  in  qualitative  analysis  and  in 
the  volumetric  estimation  of  bismuth 
(Vassallo),  a.,  ii,  1139. 
Hsematoporphyrin,  occurrence  of,  in  the 
meconium      (Borrien),      A.,       ii, 
133. 
sensitising  action    of   (Haussmann), 
A.,  ii,  138. 
Hsemin  dimethyl  ether,  preparation    of 

(KiJsTER),  A.,  i,  95. 
Heemochromogen,         production        of 
(Michel),  A.,  i,  822. 
pyridine  compound  of  (Kalmus  :    v. 
Zeynek),  a.,  i,  95. 
Haemoglobin,    peroxydase  character    of 
(Bertraxd  and  Rogosinski),  A.,i, 
248. 
relation    of    urobilin    to    (Simpson), 
A.,  ii,  309. 
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ftsemogloWn,     regeneration      of,     after 
haemorrhage     (Boycott),     A.,     ii, 
1108. 
derivatives,  spectroscopy  of  (Michel), 
A.,  i,  823. 
action  of,  on  guaiacoiiic  acid  (Buck- 
master),  A. ,  i,  390. 
relation   of,    to   inorganic   catalysts 
(Madelung),  a.,  i,  411. 
detection  of,  in  urine  (McDekmott), 
A.,  ii,  674. 
Hsemolysins,  production  of  (Schafer), 
A.,     ii,     996  ;     (Atkin),     A.,    ii, 
997. 
and  immunity  (Browning  and  Wil- 
son), A. ,  ii,  997. 
Hsemolysis    I'y     acetic    acid    and    by 
ammonia  (Stabler  and  Kleeman),    , 
A.,  ii,  996. 
by  alkalis  (Gros),  A.,  ii,  50. 
produced  by  cocaine  (Pribram),  A.,  ii, 
125. 
Htemophilia,  pathogenesis  of  hereditary 

(Addis),  A.,  ii,  632. 
Halloysite,  composition  of  (Thugutt), 
A.,   ii,    210  ;    (Stremme),    A.,    ii, 
406. 
colour  reactions  of  (Thugutt),  A.,  ii, 

501. 
Halochromy,     theory     of     (Pfeiffer 
Friedmann,    Goldberg,    Pros,   and 
Schwarzkopf),  A.,  i,  788. 
Halogens,  magneto-chemical  researches 
on    the    atomic    structure    of    the 
(Pascal),  A.,  ii,  367. 
reactivity  of  the,  in  organic  compounds 
(Senter),  T.,    95;     (Senter    and 
Porter),  T.,  1049  ;  P.,  119. 
absorption   of,   by    dry    slaked    lime 

(WiLKs),  P.,  308. 
combination   of,    with  finely   divided 

silver  (Kastle),  A.,  ii,  481. 
estimation  of  (Sanchez),  A.,  ii,  434. 
estimation  of,  in  benzene   derivatives 

(Maryott),  a.,  ii,  66. 
estimation  of,  in  lipoids  (Caj'PENBERG), 
A.,  ii,  927.  , 

estimation  of,  in  organic  compounds 
(  Walker  and  MacRae),  A. ,  ii,  434 ; 
(Emde),  a.,  ii,  532  ;  (Warunis), 
A.,  ii,  927.  . 

estimation  and  separation  of  the 
(Dutoit  and  v.   Weisse),  A.,   u, 

1130.  ^       .       .  , 

Halogen    acids,     compounds    ot,    witn 

benzene  derivatives  containing  oxygen 

(Maass  and  McIntosh),  A.,  i,  289. 
Halogen     compounds,     reactivity      ot, 

towards  metals  (Staudinger,  Clar, 

and  Czako),  A.,  i,  624. 
Halogen  salts,    estimation   of  (Kosen- 

thaler),  a.,  ii,  668. 
c.  ii. 


Heart,  influence  of  ions  on  the  action  of 
the  (Mines),  A.,  ii,  130. 
beat,    temperature    coeilicient    of   the 

rate  of  the  (Rogers),  A.,  ii,  503. 
antagonism  of  cholesterol  to  the  action 
of  glucosides  on  the  (Karaulow), 
A.,  ii,  517. 
action  of  barium  salts  on  the  (RotH- 
berger  and  Winterberg  :    Wer- 
schinin),  a.,  ii,  1117. 
action  of  calcium  salts  on  the  (RoTH- 
berger  and  Winterberg),  A.,  ii, 
1117. 
action    of    morphine     on     the    (van 

Egmond),  a.,  ii,  755. 
comparative  action  of  strophantin  and 
dicritoxin  on  the  (Rodolico),  A.,  ii, 
515. 
frog's,     action    of    tervalent  ion's    on 

the  (Mines),  A.,  ii,  633. 
isolated  frog's,  action  of  acouitine  on 

the  (Hartung),  A.,  ii,  1016. 
man's  and  dog's,  composition  of  the 
(Lederer  and  Stolte),  A.,  ii,  906. 
Heat.     See  under  Thermochemistry. 
Hellanthics     anmms     (sunflower),    con- 
stituents   of    (Buschmann),    A.,    ii, 
324. 
Helium,  production  of,  by  ionium  (Bolt- 
wood),  A.,  ii,  359. 
production  of,  by  radium  (Boltwood 

and  Rutherford),  A.,  ii,  953. 
composition    of    minerals    containing 

(Lange),  a.,  ii,  499. 
presence  of,  in  autunite  (Piutti),  A., 

ii,  565. 
absorption  of,  by  salts   and  minerals 

(Piutti),  A.,  ii,  88. 
liquid  (Onnes),  a.,  ii,  487,  575,  687. 
experiments  with  (Onnes),   A.,  ii, 
853. 
Hemibilirubin  (Fischer),  A.,  i,  803. 
and  its  oxidation  products  (Fischer 
and  Meyer),  A.,  i,  1005. 
Hemipin-1-  and  -2-anilic  acids,  6-nitro-, 
methyl     esters     (Wegscheider    and 
Klemenc),  a.,  i,  541. 
Hemipinic    acid,  derivative    of  (Weg- 
scheider and  Klemenc),  A.,  i,  541. 
Henbane,  extract  of  (Danckwortt),  A., 

ii,  644. 
Hen's  eggs.     See  Eggs. 
Heptadeconitrile     {cetyl    cijrmide)     (v. 

Braun  audSoBECKi),  A.,  i,  598. 
Heptadecyl-a-  and  /3-naplithylamines  and 
their  salts  and  derivatives  (Le  Sueur), 
T.,828  ;  P.,  104. 
Heptaldehyde  brucine  sulphite  (Mayer), 

A.,  i,  223. 
3:2':4':6':2":4":5"-Heptametlioxytri- 
phenylmethane,    4-hydroxy-  (Szeki), 
,       A.,  i,  634. 
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Heptaii-5-one-7€e-tricarboxylio        acid, 

diethyl  ester,  semicarbazide  of  (Staud- 

INGEB,  Bereza,  and  Modbzejewski), 

A.,  i,  806. 
Heptoic   acid,    oxidation    of,    by    per- 
manganate   (Prschevalsky),    a.,   i, 

947. 
Heptylbenzene,  rj-bromo-,  »j-chloro-,  and 

i)-iodo-   (v.    Braun,    Deutsch,    and 

Kruber),  a.,  i,  969. 
Herderite,    crystals  of,    from  Auburn, 

Maine  (Ford),  A.,  ii,  1102. 
Heterocyclic  compounds,  kinetics  of  the 

transformation   of  chloro-alkylamines 

into  (Frexindlich  and  Krestovnik- 

off),  a.,  ii,  266. 
Hetero-poly-acids      (Rosenheim      and 

Weinheber),  a.,  i,  109  ;  (Rosenheim 

and  Pinskeb),  A. ,  i,  265;  (Rosenheim 

and  Kohn),  A.,  ii,  116  ;  (Rosenheim), 

A.,  ii,  612. 
Aao-Hexadecadiene         (Refobmatsky, 

Gbischkewitsch  -  Tbochimowsky, 

and  Semenzoff),  A.,  i,  597. 
A^-^-c?/cZoHexadiene   and  its   tribromide 

(Zelinsky    and    Gorsky),     A.,     i, 

847. 
Hexahydroacetanilide.  See  ct/cZoHexane, 

acetyl  derivative. 
Hezahydroacetophenone.        See     cyclo- 

Hexyl  methyl  ketone. 
Hezahydrobenzoylacetone  and  its  copper 

and    sodium    derivatives    (Godchot), 

A.,  i,  134. 
l-Hezaliydrobenzoyl-2-pentanone  and  its 

derivatives  (Wallach  and  Ost),  A., 

i,  474. 
8-Hexahydrobenzoyl-n-valeric  acid  and 

its  derivatives  (Wallach  and  Ost), 

A.,  i,  473. 
Hezahydrobenzylamine,  preparation   of 

(Sabatier  and  Mailhe),  A.,  i,  627. 
Hezahydrobenzylaniline,       o-hydroxy-, 

(Borsche     and     Schmidt),     A.,     i, 

59. 
Hezahydrohippurio  acid  and  its  deriva- 
tives (Godchot),  A.,  i,  369. 
2:4:6:2':4':5'-Hezamethozytriphenyl- 

methane  (SzitKi),  A.,  i,  634. 
2':4':6':2":4":6"-Hezametliozytriplien- 

methane,3-  and  4-nitro-,  2-  and  4-hydr- 

oxy-,  and  3:4-(Z/hydroxy-  (SzitKi),  A., 

i,  634. 
Hezamethylamylenediammonium  iodide 

(v.  Braun),  A.,  i,  612. 
Hezametbylbatylene-aS-diammonium 

hydroxide     and      iodide      (Farben- 

fabriken  vorm.  F.  Bayer  &  Co.), 

A.,  i,  609. 
2:3:3:6:6:6-Hexametliyl-3:6-dihydro- 

pyrazine  and  its  salts  (Gabriel),  A., 

i,  213. 


Hezamethylenetetramine,  compounds 
of,  with  metallic  salts  (Barbieri 
and  Calzolari),  A.,  i,  184,  266, 
268  ;  (Barbieri  and  Lanzoxi),  A., 
i,  268. 
porsulphates,  metallic  (Barbieri  and 

Calzolari),  A.,  ii,  889. 
estimation   of,   in  urine   (Schroter), 
A.,  ii,  343. 
Hezamethylenetetraminediguaiacol 
(Hoffmann-La  Roche  &  Co.),  A.,  i, 
127. 
Hezamethylethylenediammonium  iodide 
and     platinichloride     (Skraup     and 
Philippi),  a.,  ii,  587. 
Hezamethylphloroglucinol,     compound 
of,    with    magnesium    methyl   iodide 
(Herzig  and  Erthal),  A.,  i,  778. 
Hezamethylpiperazine  and  its  salts  and 

rfmitroso-  (Gabriel),  A.,  i,  213. 
Hezane,     catalytic      decomposition    of 
(Ipatieff    and  Dowgelewitsch), 
A.,  i,  937. 
preparation  of  halogen  derivatives  of, 
a5€-<ribromo-      (v.      Braun     and 
Sobecki),  a.,  i,  413. 
Hezane,  ^^-iodo-   (Pickard  and  Ken- 
yon),  T.,  65. 
cyc^oHezane,     catalytic     decomposition 
and  isomerisation  of  (Ipatieff  and 
Dowgelewitsch),  A.,  i,  937. 
bromination   of    (Bodroux  and  Ta- 

bouby),  a.,  i,  622. 
acetyl   derivative   (hexahydroacetanil- 
ide) (Godchot),  A.,  i,  134. 
c?/cZoHezane-l-carbozylicacid,l-amino-, 
ethyl  ester  (Zelinsky,  Annenkoff, 
and  Kulikokf),  A.,  i,  773. 
ci/cfoHezan6-l:l-diacetic    acid    and  its 
imide,   anhydride,   and  other  deriva- 
tives (Thole  and  Thorpe),  T.,  445. 
c?/cZoHezane-l:l-diacetic     acid,    aa'-di- 
cyano-,  derivatives    of  (Guareschi), 
A.,  i,  792. 
cj^c^Hezane-l:l-dimalonic  acid,  imide, 
di-imino-di-imide,   and    di-imide    of, 
and    their    derivatives     (Thole  and 
Thorpe),  T.,  444,  447. 
a/3-Hezanesuccinimide,  aP-dicy&no- 

(Guareschi),  A.,  i,  793. 
c?/cZoHezanol,  action  of,   with  bromine 
and  aluminium  bromide  (Bodroux  and 
Taboury),  a.,  i,  779. 
c7/cZoHezanone,  action  of  bromine  and 
aluminium  bromide  on   (Bodroux 
and  Taboujiy),  A.,  i,  779. 
action    of    liydrazine      hydrate      on 

(Kijner  and  Beloff),  A.,  i,  678. 
azine     and    nitrophenylhydrazones  of 
(Ciusa),  a.,  i,  931. 
cydoKexAnoneB,    halogenides    of  (Kotz 
and  Steinhobst),  A.,  i,  210. 
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ji/cZoHexanone-4-carboxylic  acid,  oxime, 
molecular  configuration  of  (Everest), 
P.,  285. 
Hexaphenylethane  (Wieland),    A.,  i, 

569. 
Hexaphenylsilicoethane  (Kipping),  P., 
144 ;      (ScHLENK,      Renning,     and 
Racky),  A.,i,  596. 
AS-Hexene,    a-iodo-    (v.     Braun    and 

Deutsch),  a.,  i,  938. 

cydo^exene,  a  new  (ZELiKSKY),A.,i,958. 

A^-cycZoHexene,    bromo-,     and    its    di- 

bromide  (Zelinsky  and  GoPvSKY), 

A.,  i,  847. 

■   1  chloro-  (Skita  and  Ritter),  A.,  i, 

272. 
cz/c^oHexeneacetyl    chloride    (Darzens 

and  RosT),  A.,  i,  988. 
ct/c^oHexenehexanol  and  its  derivatives 
(Wallach,    Wacker,    and  Pauly), 
A.,  i,  473. 
cyc/oHexenehexanone  and  its  derivatives 
(Wallach,    Wacker,    and   Pauly), 
A.,  i,  473. 
ftjcycZoHexeneliexylamine      (Wallach, 

Wacker,  and  Pauly),  A.,  i,  473. 
Aa-Hexenoic  aldehyde  and  its  hydrazone 

(Franzex),  a.,  ii,  525. 
AS-Hexenyltrimethylammonium    iodide 
(v.    Braun    and    Deutsch),    A.,    i, 
938. 
Hexoic   acid,    oxidation   of,   with  per- 
manganate (Peschevalsky),  a.,  i, 

947. 
d-methylhexylcarbinyl  ester  of  (Hil- 

uitch),  T.,  222. 
woHexoic  acid,  c??-a-bromo-,  ethyl  ester 
and  dl;   d-,    and   ^a-hydroxy-,   and 
their     derivatives     (Scheibler    and 
Wheeler),  A.,  i,  835. 
Hexosephosphoric  acid  (v,  Lebedeff), 
A.,  i,  837. 
formed    by    yeast,     composition     ot 
(Young),  A.,  i,  422. 
Hexoses,  colour  reactions  with  (Alberda 
VAN     Ekensteix    and    Blanksma), 
A.,  ii,  554. 
cydoKexojlcydoYie%a.ne    and   its    semi- 
car  bazone  (Darzens  and  Rost),    A., 

i,  988. 
a-C2/cZoHexylamino-a-plienyl-A«-liexeii- 

5-one (Andre),  A.,  i,  269. 
Hexylainiiio-o-phenyl-Aa-penteii-7-one 

(Andre),  A.,  i,  269. 
Hexylbenzene,   C-^i'o^o-,  f-chloro-,  and 

C-iodo-    (v.    Braun,   Deutsch,    and 

Kruber),  a.,  i,  969. 
M-Hexylene,  preparation  of  (van  Lere- 

steyn),  a.,  i,  761. 
/3-ci/cZoHexyl-(^glucoside  and  its  tetra- 

acetyl     derivative      (Fischer      and 

Helferich),  a.,  i,  802. 


(Kijner       and 
(KiJNER       and 


2-cydoKexjlcydo'hex&no\  and  itsphenyl- 
urethane  (Wallach  and  Ost),  A.,  i, 
473. 
c2/cZoHexyl-2-c2/c^liexanone   and  its  de- 
rivatives (Wallach  and  Ost),  A.,  i, 
473. 
2-C2/cZoHexyl-A'-c2/c/ohexene     and       its 
nitrosochloride  (Wallach  and   Ost), 
A.,  i,  473. 
ci/cfoHexylhydrazine 

Beloff),  a.,  i,  678. 
cj/cZoHexylideneazine 
Beloff),  A.,  i,  678. 
c^/ctoHexylidene-ethylene       (Egouuva), 

A.,  i,  959. 
cj/c^oHexylideneliydrazine    hydrate  and 
its  derivatives  (Kijner  and  Beloff), 
A.,  i,  678. 
3-c?/t'?oHexyl-l-methylc2/cZohexan-3-ol 
and  its  phenylurethane  (Mailhe  and 
Murat),  a.,  i,  127. 
3-c2/c/oHexyl-l-methyl6'?/cfohexene      and 
its      nitrosochloride      (Mailhe     and 
Murat),  A.,  i,  127. 
cydoHexyl  methyl  ketone,  oxidation  of, 

and  its  oxime  (Godchot),  A.,  i,  134. 
3-c2/cZoHexyl- 1 -methyl-4- /sopropyl- 3- 

ci/cZohexanol  (Murat),  A.,  i,  890. 
3-  cj/cZoHexy  1- 1  -methyl-4-  isopropylc?/c/o- 

hexene  (Mukat),  A. ,  i,  890. 
7i-Hexylisopropylcarbinol,     rotation    of 

(PicKARD  and  Kenyon),  P.,  324. 
cyc^oHexylthymomenthene  (Murat),  A., 

i,  891. 
7-c2/cZoHexylthymoinenthol       (Murat), 

A.,  i,  891. 
Hinsdalite    (Larsen    and    Schaller), 

A.,  ii,  1102. 
Hippopotamus,   bile  of  the  (Hammar- 

sten),  a.,  ii,  1010. 
Hippnric    acid,    production   of,   in   the 
animal  body  (Ringer),  A.,  ii,  1116. 
synthesis  of,  in  the  liver  (Friedmann 
andTACHAU),  A.,ii,  906. 
Histidine  in  pig's  thyreoglobulin  (Koch), 
A.,  i,  407. 
synthesis    of    (Pyman),      T.,     1386  ; 

P.,  206. 
dipicrate  (EwiNS    and    Pyman),   T., 
343. 
r-Histidine,  synthesis  and  resolution  of, 
into  its  optically  active  forms,   and 
their  salts  (Pyman),  T.,  1395  ;  P., 
92,  206. 
salts  of  (EwiNs  and  Pyman),  T.,  342. 
Hofmann's  reaction  (Mauguin),  A.,  i, 

357. 
Holmium  (Holmberg),  A.,  ii,  286. 
Homoantipyrine.  See      l-Phenyl-3. 

inethyl-2-ethyl-pyrazolone. 
Homo-o-benzoqninone.       See    3:4-Tolu- 
quinone. 
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isoHomo-o-benzoquinone.     See  2:3-Tolu- 

quinone. 
Homocaoutchouc.      See  Dimethylcaout- 

chouc. 
Homocholine,    physiological    action    of 

(Berlin),  A.,  ii,  516. 
7-Homocholine.      See  Trimethylpropyl- 

ammonium,  hydroxy-,  chloride. 
Homochromoisomerism  (Hantzsch),  A., 

i,  715. 
Homogentisic  acid  and  its  derivatives 

(Morner),  a.,  i,  55. 
Homophthalic    anhydride,     action     of, 

magnesium    organic     compounds     oh 

(Bauee  and  Wolz),  A.,  i,  871. 
Homosalicylic    acid,    hydroxy-.        See 

Toluic  acid,  dihydroxy-. 
Homoterpene,     CjgHjjo,      from       homo- 
caoutchouc  (Richard),  A.,  i,  733. 
Homoveratroylhomopiperonylamine 

(Pictet  and  Gams),  A.,  i,  807. 
Honey,  chemistry  of  formation  of  (KIjsten- 
macher),  a.,  ii,  127. 

biological  investigation  of  (Moreau), 
A.,   ii,  326. 

estimation    of  manganese  in    (Gott- 
fried), A.,  ii,  824. 

identification  and  estimation  of  pro- 
teins in  (Moreati),  a.,  ii,  347. 
Hops,  oil  of;  constituents  of  (Srmmler 
and  Mayer),  A.,  i,  733. 
humulene  from  (Deussen),    A.,    i, 
549. 
Hordenine,    formation    of,    during    the 
germination  of  barley  (Torquate), 
A.,  ii,  523. 

methochloride         (Farbenfabriken 
voRM.   F.   Bayer   &   Co.),   A.,   i, 
629. 
Hormones,    function    of,   in    regulating 

metabolism  (Armstrong    and    Arm- 

>stkong),  a.,  ii,  642. 
Howlite  from  California  (Eakle),  A.,ii, 

901. 
Humic  acid,  oxidation  of  (Dojarenko), 

A.,  i,  357. 
Humin,    reaction    of,     with    potassium 

hypobromite  (Konschegg),  A.,  i,  18. 
Humulene,    from     oil    of    hop    flowers 

(Deussen),  a.,  i,  549. 
Hydantoin,2-thio-  (Wheeler,  Nicolet, 

and  Johnson),  A.,  i,  1031. 
Hydantoins  (Wheeler  and  Hoffman), 

A.,  i,  498;  (Wheeler  and   Bkaut- 

lecht),   a.,   i,    500  ;    (Johnson  and 

Brautlecht),   a.,  i,   813;  (Bratjt- 

lecht),    a.,     i,     922  ;    (Wheeler, 

Hoffman,  and  Johnson),  A.,  i,  9^3  ; 

(Wheeler,  Nicolet,  and  Johnson), 

A.,  i,  1031. 
Ilydnocarjnts,     fats    from     (Lendrich, 

Koch,  and  Schwarz),  A.,  ii,  1125. 


Hydrastine,  constitution  of  (Kabe  and 

McMillan),  A.,  i,  77. 
Hydrastinine,     action    of    organo-mag- 
nesium  compounds  on  (Freund  and 
Lederer),  a.,  i,  906. 
salts,  preparation  of  (Decker),  A.,  i, 
906. 
Hydrates,  role  of  water  in  the  formation 
of  (Feytis),  a.,  ii,  1058. 
determination  of  the  vapour  pressure 
of  (Partington),  P.,   12;  (Foote 
and  Scholes),  A.,  ii,  859. 
Hydration    values,     determination      of 
(Worley),    T.,    349  ;    (Glover),  T. 
371. 
Hydrazides,  decomposition  of,  by  heat 
(Chattaway,    Gumming,  and  Wils- 
DON),  T.,  1950;   P.,  193. 
Hydrazidines,     substituted,     action    of 
nitrous  acid  on  (PoNZto  and  Gastal- 
Di),  A.,  i,  925. 
Hydrazine,  anhydrous,    preparation    of 
(Hale  and  Shetterley),    A.,  ii, 
718. 
oxidation  of  (Hale  and  Nunez),  A., 
i,  845;  (Hale  and  Redfield),  A., 
ii,  929. 
action  of,  on  aldehydes  and  ketones 
(Staudinger  and  Kupfer),  A.,  i, 
751. 
influence  of,  on  the  blood  sugar  con- 
tent (Underbill),  A.,  ii,  910. 
compounds    of,    with    metallic    salts 
(Franzen  and  Lucking),    A.,   ii, 
285. 
action  of  sulphur  and  its  compounds 
on  (Ephraim  and  Piotrowski),  A., 
ii,  275. 
salts,  behaviour  of,    with   liquid  am- 
monia (Browne  and  Wel.sh),   A. 
ii,    1084 ;    (Browne    and    Houle- 
han),  a.,  ii,  1085. 
hydrate,    action   of,   on  ethyl  bromo- 
succinate  (Cuetius  and  Gockel), 
A.,  i,  401. 
action    of,    on    ethyl   chloroacetate 
(Curtius  and  Hussong),  A.,  i, 
400. 
action  of,  on  o-diketones  (Curtius 

and  Kastner),  A.,  i,  324. 
action  of,  on  c2/rfohexanone(Ki.JNER 

and  Beloff),  A.,  i,  678. 
action  of  mercuric  oxide  on  (Hale 

and  Nunez),  A.,  i,  845. 
action  of  metallic  sodium  on  (ScAN- 

dola),  a.,  ii,  279. 
action  of,  on  sodamide  (Stolli!;),  A., 

ii,  201. 
precipitation  of  iron  with  (Schirm), 
A.,  ii,  937. 
sulphate,  action   of,  on  nitrites  (Dey 
and  Sen),  A.,  ii,  822. 
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riydrazines,  auto-reduction  of  (Chatta- 
WAY  and  Alduidge),  T.  ,  404. 
oxidation      and      auto-reduction      of 

(Chattaway),  a.,  i,  494. 
aromatic   (Wieland    and    Wecker), 
A.,  i,    82  ;  (Wieland),  A.,  i,  569  ; 
(Wieland  and  SiJssER),  A.,  i,  570. 
Ijydroxy-,  preparation  of  derivatives  of 
(Wieland     and  Fressel),    A.,    i, 
495. 
Hj'drazinecarboxylic  acid,  methyl  ester 
and      its      derivatives     (Diels      and 
Fritzche),  a.,  i,  957. 
Eydrazinedicarboxylic     acid,      methyl 
(ster  (Diels  and  Fritzche),   A.,   i, 
958. 
Hydrazinedisulphinic  acid,  barium  and 
hydrazine    salts     of    (J^^fhraim    and 
PiOTROVi^sKi),  A.,  ii,  275_. 
Hydrazinesulphonamide  (Ephraim  and 

Lasocki),  a.,  ii,  276. 
Hydrazinesulphonic  acid  (Ei-hraim  and 

I.ASOCKi),  A.,  ii,  276. 
Hydrazinodiacethydrazide     hydrochlor- 
ide  (Curtius  and   Hussong),  A.,   i, 
400. 
Hydrazinodiacetic  acid    (Curtius  and 

Hussong),  A.,  i,  401. 
Hydrazi-i:?-tolil      {^-tolaotjl-^-tolylhydr- 
azimethylene)  (Curtius  and  Kastner), 
A.,  i,  325. 
Hydrazobenzene,  action  of,  with  mixed 
aldehydes  (Rassow  andBuRMEiSTER), 
A.,  i,  820. 
Hydrazobenzene,        2:4:6:4'-i!e<ranitro-, 
potassium   salt  of   (Ciusa),   A.,    i, 

931. 

4-4'-nitronitroso-  (Green  and  Beard- 
er),  T.,  1968  ;  P.,  229. 
Hydrazo- compounds  (Rassow  and  Bur- 

MEisTER),  A.,  i,  820  ;  (Rassow  and 

Berger),  a.,    i,    821;  (Rassow  and 

Becker),  A.,  i,  932. 
Hydrazoic  aeid.     See  Azoimide. 
Hydrazones,   isomerism  of  (Ciusa  and 
Vecchiotti),  a.,  i,  810. 

decomposition  of,  by  heat  (Chatta- 
way, Gumming,  and  Wilsdon),  T., 
1950;  P.,  193. 

unsaturated,  pyrazoline  transformation 
of  (Bauer  and  Dieterle),  A.,  i, 

921.  . 

Hydrides,  liquid,  dielectric  constants  ot 
(Palmer  and  Schlundt),  A.,  ii,  458. 
Hvdrindamine,  hydroxy-,  and  its  salts 
(Pope  and  Read),  T.,  2079  ;  P.,  259. 
Hydrindantin    (Ruhemann),  T.,   797  ; 
P.    97. 
formation  of,  and  its  analogues  (Ruhe- 
mann), T.,  1306;  P.,  163. 
Hydrindene,  bromohydroxy-  (Pope  and 
Read),  T.,  2072, 


Hydrindene,  1-chloro-,  and  1 -hydroxy-, 
methyl  and  ethyl  ethers  (Weissgerbeb 
and  Brehme),  A.,  i,  623. 
Hydrindene-2:2-dicarboxylic  acid,  ethyl 

ester  (Thole  and  Thorpe),  T.,  2186. 
)3-Hydrindone,    preparation   of,   and   its 

semicarbazoiie  (Thorpe),  P.,  128. 
1-Hydrindyl  ether  (Weissgerber  and 

Brehme),  A.,  i,  624. 
Hydriodoquininecarboxylic  acid,    ethyl 
ester  (Vereinigte  Chininfabriken 
ZiMMER  &Co.),  A.,  i,  560. 
Hydroaromatic    compounds   (Auwers), 
A      i,    298,     383  ;     (Auwers    and 
MtJLLER),  A.,  i,  621;  (British  Asso- 
ciation Reports),  A.,  i,  725. 
bromination       of      (Bodroux      and 

Taboury),  a.,  i,  533. 
hydrogenation  of  (Skworzow),  A. ,  i, 
876. 
Hydrobenzoin,  mm'-dich\oro-  (Law),  T., 

1115. 
Hydrobromic  acid.     See  under  Bromine. 
Hydrobromoquininecarboxylic         acid, 
ethyl     ester    (Vereinigte    Chinin- 
fabriken   ZiMMER  &    Co.),    A.,   i, 
559 
Hydrocarbon,    C4H6,   from  cyclopropyl- 
carbinol  (Michiels),  A.,  1,  64. 
CcHia,  from  polymerisation  of  butadiene 
(Harries  and  Neresheimer),  A., 
i,  800.  ^    , 

C9H14,  from  santene  (KoNDAKOFF),  A., 

i   999. 
C10H16,  from  polymerisation  of  isoprene 

(Lebedeff),  a.,  i,  26. 
CioHi8,from  citralhydrazone  (Kijner), 
A.,  i,  1028. 

from   a-pinene   (Zelinsky),   A.,    1, 

997. 
from  isopropylcyclopentan-3-one  or 
from      dihydropinolol,     and     its 
derivatives    (Wallach),     A.,    i, 

891. 
three      isomeric,      from       thujane 

(Kijner),   A.,  i,  997. 
from  thujene  (Kijner),  A.,  1,  72. 
from  xanthoxylene   (Semmler  and 

Schossbebger),  a.,  i,  1002. 
CH™,  from  Araucaria  Cunninghamii 
'"    tBAKERandSMiTH),A.,i,  479. 
fromcitronellaldehydehydrazoneand 

its    derivatives   (Kijner),   A.,  1, 

1027. 
from    dihydrothuja    ketone    (Wal- 
lach and  Challenger),  A.,  i, 

472.  .        c  ■ 

from  the  polymerisation  of  isoprene 

(Lebedeff),  A.,  i,  26. 
from  thujane  (Kijner),  A.,  1,  997. 
CjjHi4,      from      dimethyldioscoridme 
(GoRTER),fA.,  i,  561, 
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Hydrocarbon,  C„Hi4,  from  a-phenyl-Aav- 
butadiene,  hydrogen  bromide  and 
zinc  methyl  (Riibrr),  A.,  i,  979. 

CiiH.20,  and  its  tetrabromide  from  fit- 
dibromo-;8(-diniethylnonanc  (v. 

Bkaun  and  Sobecki),  A.,  i,  701. 

CjgHig,  from  polymerisation  of  di- 
isoprene  (Lebedeff),  A.,  i,  26. 

C12H22,  from  dimetliyldipentene 
(Richard),  A.,  i,  734. 

C12H22,  from  mentlione  and  magnesium 
ethyl  iodide  (Vanin),  A.,  i,  474. 

C^^a^K  fi'o™  isoamyl  iodide  and  acetic 
anhydride  (Vanin),  A.,  i,  416. 

C13H22,   from    halogen   derivatives   of 
l-methyl-4-isopropyl-3-aIlylcyclo- 
hexan-3-ol  (Saytzeff),  A.,  i,  475. 

C17H18,  from  reduction  of  diphenylcyclo- 
butylidenemethane  (Kijner),  A.,  i, 
44, 

C27H46,  from  cholesteryl  chloride  and 
methyl  alcohol  (Diels  and  Blum- 
berg),  A.,  i,  971. 

C29H601  from  the  oil  of  Myrica  gale, 
(Pickles),  T.,  1766;  P.,  220. 

C34H26,  or  O34H30,  from   reduction   of 
benzan throne  (Bally,  Scholl,  and 
Lentz),  a.,  i,  677. 
Hydrocarbons  from   Roumanian  petrol- 
eum (Costachescu),  a.,  i,  101. 

synthesis  of,  at  high  temperatures 
(Pring  and  Fairlie),  T.,  1796  ; 
P.,  217. 

preparation  of,  by  the  catalytic  de- 
composition of  alkylidenehydrazines 
(Kijner),  A.,  i,  679, 1027  ;  (Kijner 
and  Zavadovsky),  A.,  i,  1028. 

formation  of,  from  carbon  monoxide 
(Vignon),  a.,  i,  101. 

spectra  of  combustion  of  (Meunier), 
A.,  ii,  679. 

and  tlieir  derivatives,  absorption 
spectra,  fluorescence  and  radio- 
luminescence  of  (Stobbe  and 
Ebert),  a.,  ii,  561,  562. 

absorption  of,  by  organic  liquids  (Mc- 
Daniel),  a.,  i,  829. 

aliphatic  chlorinated,  action  of,  on 
the  organism  (Lehmann,  Behr, 
Quadflieg,  Franz,  Herrmann, 
Knoblauch,  Gundermann,  and 
WiJiiTH),  A.,  ii,  634. 

aromatic,   introduction    of   phthaloyl 
groups  into   (Scholl  and  Neo- 
vius),  A.,  i,  452;  (Scholl  and 
Seer),  A.,  i,  453. 
compounds  of  3:5-dinitfo-4-hydroxy- 
benzoic  acid  with(MoRGENSTERN), 
A.,  i,  976. 
polynuclear  aromatic,  introduction  of 
the  carboxylic  group  into  (Lieber- 
MANN  and  Zsuffa),  A.,  i,  202. 


Hydrocarbons,   cyclic  unsaturated,   iso- 

merisation  of  (Egobova),  A.,  i,  959. 
Hydrocarbons,  ethylenic,  polymerisation 
of,  at  high  temperatures  and  pres- 
sures (Ii'ATieff),  a.,  i,  937. 
action    of    liypochlorous     acid     on 
(Umnova),  a.,  i,  249. 
diethylenic,  polymerisation  of  (Lebe]> 
eff),  a.,  i,  26,  774;    (Egorov.\> 
A.,  i,  959. 
liquid,    ionisation  of    (Bialobjeski, 

A.,  ii,  837. 
parafifin,  combustion  of  mixtures   o' 
with  air  (Burgess  and  Wheeler  , 
T.,  2013;  P.,  262. 
unsaturated,   preparation   of  sulphur- 
ous  acid  derivatives  of  (Badische 
Anilin-    &    Soda-Fabrik),  A.,  i, 
938. 
Hydrocellulose  (Jentgen),  A.,   i,  115, 

355  ;  (Schwalbe),  A.,  i,  115,  712. 
Hydrocephalic      fluid,      chemistry      of 

(Polanyi),  a.,  ii,  746. 

Hydrochloroquininecarboxylic         acid, 

ethyl     ester    (Vereinigte     Chin  in - 

fabbiken  Zimmer  &  Co.),  A.,  i,  559. 

Hydrochloroisoquininecarboxylic     acid, 

ethyl    ester    (Vereinigte    Chinin- 

fabriken    Zimmer    &    Co.),   A.,   i, 

559. 

Hydrocotarnine  hydriodide   and   meth- 

iodide  (Hope  and  Robinson),  T.  ,  2132. 

Hydrocyanic  acid.    See  under  Cyanogen. 

Hydrofluoric  acid.     See  under  Fluorine. 

Hydrogels,  reactions  in  (Hatschek),  A., 

ii,  378. 
Hydrogen,  atomic  weight  of  (Hinrichs), 
A.,  ii,  977. 
canal-ray     spectrum     of     (Gehrcke 
and    Reichenheim),   A.,  ii,    166; 
(Lunkenheimer),  a.,  ii,  950. 
Doppler   spectrum   of  canal   rays    in 

(Stark),  A.,ii,  568. 
secondary  spectrum  of  (Porlezza  and 
NoRzi),  A.,  ii,  830;   (Porlezza), 
A.,ii,  949. 
second   spectrum   of,  in  the   extren 

red  (Croze),  A.,  ii,  558. 
luminous,  absorption  in  (Ladenburg), 

A.,  ii,  83. 
occlusion   of,   by  the  palladium-gold 

alloys  (Berry),  T.,  463  ;  P.,  56. 
solubility    of,    in    copper,    iron    and 

nickel  (Sieverts),  A.,  ii,  895. 
solubility    of,    in    tantalum    and    in 
tungsten  (Sieverts  and  Bergner), 
A.,  ii,  990. 
oxidation  of,  by  sulphuric  acid  (MiL- 

bauer),  a.,  ii,  872. 
kinetics  of  the  action  of,  on  solutions 
of    potassium   permanganate   (Just 
and  Kauko),  A.,  ii,  494, 
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Hydrogen  and   nitrogen,   non-combina- 
tion  of,   in  the  presence  of  nickel 
(Neogi  and  Adhicary),  A.,  ii,  107. 
and    nitrogen,    compounds    of,    with 
litliium    (Dafeiit    and    Miklauz), 
A.,  ii,  393. 
precipitation  of  metals  from  solutions 
of   their    salts    by    (Ipatieff  and 
Webkhowsky),  a.,  ii,  716. 
Hydrogen   arsenide.     See    Arsenic    tri- 
hydride, 
bromide.     See  under  Bromine, 
boride.     See  Boron^ydride. 
chloride.     See  under  Chlorine, 
cyanide.     See  under  Cyanogen, 
fluoride.     See  Hydrofluoric  acid  under 

Fluorine. 
r?eroxide,  formation  of,  in  the  arc  dis- 
charge   (Makowetzky),    a.,    ii, 
463.  .    ,    ,. 

synthesis  of,  in  the  electrical   dis- 
charge (Besson  :   Fischer,    and 
Wolf),  A.,  ii,  1082. 
decomposition  of,  by  light  (Tian), 

A.,  ii,  35. 
decomposition      of,     by      enzymes 
(Waentig   and  Steche),   A.,  i, 

759. 
catalysis   of   (Riesenfei-d),  A.,  ii, 

107. 
catalytic  decomposition  of  (Spital- 

SKY),  A.,ii,  36,  37.        . 
enzymatic         decomposition         ot 

(Senter),  a.,  ii,  995. 
hydrolytic  action  of  (Neuberg  and 

Miura),  a.,  i,  935. 
action  of,  on  bismuth  salts  (Hanus 

and  Kallauner),  A.,  ii,  404. 
action  of,  on  a-diketones  (Boeseken, 

Lichtenbelt,    Milo,   and    van 

Marlen),  a.,  i,  523. 
oxidation    of    iodine   by   (Auger), 

A.,  ii,  386. 
action  of,  with  manganese  dio^'de 

(Bredig  and  Marck),  A.,  ii,  399. 
action  of,  on  thiobenzanilide  (Leete 

and  Barn ETT),  P.,  120.     ,. 
detection  of  (v.  Sobbe),  A.,  n,  926. 
detection    of    small     quantities    ot 

(Leuchter),  a.,  u,  1026. 
estimation  of  the  acidity  of  (Wohler 

andFBEY),  A.,  ii,  149. 
sulphide,  apparatus  for  generation  ot 

(Hodges),  A.,  ii,  1084. 
apparatus  for   production   of  large 

quantities  of  (Gwiggker),  A.,  u, 

877 
and     water,     equilibrium     between 

(Scheffer),  a.,  ii,  264,  870. 
and  methyl  ether  or  methyl  alcohol, 

fusibility   curves   of  mixtures   ot 

(Baume  and  Perrot),  A.,  n,  oyb. 


Hydrogen  sulphide,  pyrogenic  reactions 
of  carbon  dioxide  with,  and  carbon 
disulphide  (Meyer  and  Schust- 
er), A.,  ii,  721. 
action  of,  on  fulminic  acid  (Cambi), 

A.,  i,  429. 
action  of,  on  sodium  and  potassium 
ethoxides  (Rule),  T.,  558  ;  P.,  60. 
influence  of  organic  liquids  on  the 
interaction  of,   and    sulphur  di- 
oxide (Klein),  A.,  ii,  200. 
in    laboratory     air    (Habermann, 
KuLKA,  and  Homma),  A.,  ii,  315. 
distribution   of,   in   the  laboratory 
and  the  use  of  aluminium  stop- 
cocks (Campbell),  A.,  ii,  596. 
generator  for  (Hinds),  A. ,  ii,  272. 

tap  for  (Walton),  A.,  ii,  976. 
wersulphide,   action  of,  with  alde- 
hydes (BLOCH,HoHN,and  Buggb), 
a",  i,  46;  (BuGGE  and  Block), 
A.,  i,'60.  ^        ^.    „ 

Hydrogen,  estimation  of,  volumetrically 
(Brunck),  a.,  ii,  149. 
active,  estimation  of,  in  organic  com- 
pounds (Zerewitinoff),  A.,  1,  101; 
(Oddo),  a.,  ii,  826. 
Hydrogen    electrode.      See    Electrode 

under  Electrochemistry. 
Hydrogen    ion,    measurement    of    the 
concentration  of   the    (Ringer),  A., 
ii,  363.  ,       .    , 

Hydrolysis.  See  under  Affinity,  chemical. 
Hydronitric  acid.     See  Azoimide. 
Hydropinenealdehyde,    preparation    of 
(Houben  and  Doescher),  A.,  i,  bl. 
Hvdropinenecarboxylic  acid,  ethyl  ester 
and    derivatives    of    (Houben    and 
Doescher),  A.,  i>  ^l-       ^    ,  ^     , 
Hydrosols,  adsorption  of  electrolytes  by 
(LoTTERMOSEK  and  Maffia),  a.,  u, 
99  ;  (Ostwald),  A.,  ii,  374. 
isoHydrotoluoin  (Law),  T.,  1116. 
Hydroxamic      acids,     constitution      ot 
(Palazzo),  A.,  i,  428. 
of  the  pyrone  series  (Oliveri-Man- 
dala),  a.,  i,  428. 
Hydroxamyl  chlorides  (Steinkopf  and 

JURGENS),  A.,  i,   530.  _ 
Hvdroxy-acids,     formation     of,     trom 
amino-acids    by  moulds   (Ehrlich 
and  Jacobsen),  A.,  ii,  520. 
aromatic,    capillary   rise  of  (Skraup 

and  Philippi),  A.,  n,  587. 
esters  of,  action  of  thionyl  chloride  on, 
in     presence  of     a     tertiary    base 
(Darzens),  a.,  i,  517. 
optically    active,    and    their    esters 
action    of    thionyl     chloride    and 
phosphorus  pentachloride  on  (Mc- 
Kenzir  and  Barrow),  T.,  1910; 
P.,  232. 
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Hydroxyazo-compounds  (Auwers,  Dan- 
NEHL,  and  Boennecke),  A.,   i,  168; 
(AuwEHS  and  Apitz),  A.,  i,  585. 
Hydroxy-compounds,    aliphatic,    action 
of  oxj'gen   on,  in   the   presence   of 
copper  (Traxtbe),   A.,  i,  940. 
aromatic,  substitution  in  (Harding), 
T.,  1585;  P.,  213. 
o-Hydroxy-ketones,  compounds  of,  with 
•tin    tetrachloride  (Pfeiffer,   Gold- 
berg, and  Kuntner),  A.,  i,  899. 
Hydroxyl    group,    estimation     of    the 
(Daniel and  Nif>renstein),  A.,  i,  371. 
Hydroxylamine,  action   of,  on  ketones 
(CiusA  and  Tei;ni),  A.,  i,  918. 
velocities  of  reaction  of  acetone  and 
Intidone   with  (Schottle),    A.,    ii, 
1079. 
bcnzenesulphonate    (Seyewetz     and 
Poizat),  a.,  i,  360. 
o-Hydroxy-sulphides,   aromatic,    nction 
of  sulphuric  acid  with  (Hilditch  and 
Smiles^),  T.,  973  ;  P.,  123. 
Hypaphorine,     constitution     of     (van 
Rombttrgh),  a.,  i,  668. 
identity    of,    with     the     betaine     of 
tryptophan  (van    Rombttrgh  and 
Barger),  T.,  2068  ;   P.,  258. 
Hypericin  (Oern^),  A.,  i,  803, 
Hypericum,  colouring-matter  from   the 

flowers  of  (Cern^),  A.,  i,   803. 
Hyperthyroidigm,   experimental  (Carl- 
son, Rooks,  and  McKie),  A.,  ii,  217. 
Hypnotic  action  and  chemical  constitu- 

lion  (Remfry),  T.,  610  ;  P.,  72. 
Hypobromites.     See  under  Bmniine. 
Hypocaffeine.        See     1:7:9-Trimethyl- 

.sioiVo-5:5-hydantoin. 
Hypoethyltheobromine.       See    1:9-Di- 

methyl-7-etliyls;«ra-5:5-dihydantoin. 
Hypohalogenous  acids  and  hypohalogen- 

ites  (Skrabal),  a.,  ii,  382. 
Hypoiodites.     See  under  Iodine. 
Hyposulphites.     See  under  Sulphur. 
Hysteresis,      chemical,       of      starclies 
(Rakowski),  a.,  ii,  470. 

I. 

Ilmenitefrom  Brazil  (Azi^.ma),  A.,  ii,  407. 
Ilvaite,    constitution    of   (Baschieri), 

A.,  ii,  300. 
Imides,  velocity  of  addition  of  bromine 
to  (Piuni  and  Calcagni),  A.,  i, 
124. 

action  of  cotarnine  on  (Knoll  &  Co.), 

_  A.,  i,  670. 
Imidodisulphinic  acid,  ammonium  and 

silver  salts   of  (Ei'HRAim  and  PiOTR- 

owsKY),  A.,  ii,  274. 
Iminazoles,     complex    (Meldola    and 

Kdntzen),  T.,  36. 


Iminazoles.     See  also  Glyoxalines. 
Imino-acids,   synthe.sis  of  pyrrole  com- 
I)ounds  from  (Johnson  and  Bengis), 
A.,  i,  564. 
Imino-compounds,    formation    and    re- 
actions of  (Thole  and  Thorpe),  T., 
422,  1684  ;  P.,  42,  219. 
Iminodiacetic  acid,  and  its  metallic  salts 

(Siegfried),  A.,  i,  427. 
jSIminodibutyric     acid,    methyl    ester 
(Fischer  and  Scheibler),  A.,  i,  527. 
Iminodicarboxylic  acid,  cyano-,  methyl 
ester,  and  ethyl^ter,  ammonium  salt 
(Diels  and  Gollmann),  A.,  i,  956. 
Iminosulphides  (Matsui),  A.,  i,  201. 
Immune    substances,    origin    of    (Mc- 
Gowan),  a.,  ii,  309. 
passage  of,  into  lymph,   and  the  in- 
fluence of  the  spleen  on  tlieir  forma- 
tion (LucKHARDT  and  Becht),  a., 
ii,  217,  812. 
Immunity  and  haemolysins  (Browning 

and  Wilson),  A.,  ii,  997. 
Incineration,  apparatus  for  (Ars),  A., 

ii,  149. 
Indanthren,  oxidation  of  (Scholl  and 
Edlbacher),  a.,  i,  755. 
dichXovQ-    (Farbenfabriken    vorm. 
F.  Bayer  &  Co.),  A.,  i,  504. 
Indazoles,   hydroxy-  (Frex^ndler),  A,, 

i,  577,  753,  757,  815. 
o-Indazylbenzoic  acid,  and  3-hydroxy-, 
hydrochloride    (Bamberger),   A.,    i, 
694. 
Indene-1-carboxylic     acid    (Grignaed 
and  Courtot),  A.,  i,  193. 
and  its  esters  (Weissgerber,  Vogel, 
Dombrowsky,  and  Kraft),  A.,  i, 
623. 
Indene  series  (Weissgerber),  A.,  i,  623. 
1-Indenol    (Grignard    and    Courtot), 

A.,  i,  193. 
Indenyl  magnesium  bromide  (Grignard 

and  Courtot),  A.,  i,  193. 
l-Indenyldiphenylcarbinol    (Grignard 

and  Courtot),  A.,  i,  193. 
^eri.-1-Indenylfluorenol  (Grignard  and 
Courtot),  A.,  i,  193. 
and  its  methyl  ether  (Grignard  and 
Courtot),  A.,  i,  538. 
Indican,  estimation   of,  in  urine   by  a 
spectro-colorimetric  method  (Koz+,- 
owsKi),  A.,  ii,  553. 
estimation    of,    in     the    presence    of 
iodides  (Reichardt),  A.,  ii,  554. 
Indicators,    behaviour   of  uranyl  phos- 
phates M-ith   (Starkenstein),  A., 
ii,  537. 
of  the  methyl-red  type  (Howard  and 
Pope),  T.,  1333  ;  P.,  206. 
Indigo   dyeing,    theory  of   (Binz    and 
Mandowsky),  a.,  i,  497. 
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Indigotin,    preparation  of,   from  indole 
(Gesellschaft  FiJR  Teerver-weet- 
UNG),  A.,  i,  497. 
preparation  of,  in  the  laboratory,  and 
as  a  lecture  experiment  (Michel), 
A.,  ii,  715. 
preparation     of    halogen    derivatives 
of    (Badische    Anilik-    &    SODA- 
Fabrik),  a.,  i,  925. 
condensation,    negative  case  of  (Pis- 

ovscHi),  A.,  i,  577. 
estimation  of,  in  the  presence  of  starch 
(Thomson),  A.,  ii,  346. 
Indigotin,      dichlorotetrahvomo-,      and 
pentachloro-    (Badische    Anilin-    & 
Soda-Fabrik),  a.,  i,  1031. 
Indigo-yellow,  preparation  of  (Wuth), 

A.,i,  681. 
Indirubin,  constitution  of  (Maillarp), 
A.,  i,  326  ;  (Wahl  and  Bagard), 
A.,  i,  577. 
and  bromo-  (Wahl  and  Bagard), 
A.,  i,  164. 
Indirubin-i?-dimethylamino-2-anil     and 
its  sulphate   (Pummerer   and   Gutt- 
ler), A.,  i,  232. 
Indium,    crvstallographic    relations    of, 
and     thallium     (Wallace),     A.,    ii, 
890. 
Indole,    formation    of,     by      Typhacem 
(Telle  and  Huber),  A.,  ii,  317. 
formation  of  indigotin  from  (Gesell- 
schaft    FtJR    TeERVERWERTUNG), 

A.,  i,  497. 
preparation    of   alkyl    derivatives    of 

(Oddo),  A.,i,  486. 
behaviour  of,  in  the  organism  (Kauff- 

mann),  a.,  ii,  420. 
behaviour  of,  in  rabbits  (Blumenthal 

and  Jagoby),  A.,  ii,  58. 
and  its  derivatives,  and  its  separation 

from  coal  tar  (Weissgerber),  A.,  i, 

155. 
detection  of  (Telle  and  Huber),  A., 

ii,  317.  ,     ..    ^,^ 

estimation  of  (Seidelin),  A.,  u,  5o3. 
Indole,  2-iodo-,  preparation  of  (Oswald), 

A.,  i,  747.  ,      ^ 

Indole  group,  syntheses  in  the  (Oddo  : 

Oddo  and  Sessa),  A.,  i,  486. 
Indole-1-carboxylic     acid     (Oddo    and 

Sessa),  A.,  i,  487. 
Indole-2-carboxylic     acid,    ethyl   ester 

(Oddo  and  Sessa),  A.,  i,  488. 
1-Indolelactic      acid     (Ehrlich     and 

Jacobsen),  a.,  ii,  521. 
2:9-Indoloantlirone,      preparation      and 

properties  of  (Scholl  and  v.  AVolod- 

kowitsch),  a.,  i^  888. 
Indophenol,    preparation     of     halogen- 
substituted   derivatives  of  (Oassella 

&  Co.),  a.,  i,  1025. 


Indoxyl,  action  of  carbonyl  chloride  on 
(Gesellschaft  fur  Chemische  In- 
dustrie IN  Basel),  A.,  i,  675. 

Indoxylaceanthrenone  (Liebermann 
and  Zsuffa),  A.,  i,  387. 

Indoxyl-2-aldehyde,  derivatives  of 
(Friedlander  and  Kielbasinski), 
A.,  i,  1022. 

Indoxylcarboxylic  acid,  7-chloro-5- 
bromo-,  and  5:7-dich.]oTO-,  esters  and 
salts  of  (Badische  Anilin-  &  Soda- 
Fabrik),  A.,  i,  156. 

3-Indyl-3-indolidenemethaneperchlorate 

(Konig),  a.,  i,  810. 
Inorganic    compounds,      isomerism    ot 
(Voge),  A.,ii,  977. 
causes  of  the  formation  of  colour  m 

(Reichabd),  a.,  ii,  561. 

thermoelectric  properties  and  thermal 

conductivity  of  various  (Koenigs- 

BERGERand  Weiss),  A.,  ii,  578.     _ 

Inosic  acid  (Levene  and  Jacobs),  A.,  i, 

408.  ,    . 

Inositol,  detection  of  (Salkowski),  A., 

ii,  73.  ^.         „ 

Inositolphosphoric  acid,  preparation  ot 

pure,  and  its  physiological  importance 

(Starkenstein),  a.,  ii,  132. 
Insanity,  esterase  and  nuclease  content 

of  serum  in  (PiGHlNi),  A. ,  ii,  632. 
Insecticides  from  coal-tar,  action  of,  on 

green  plants  (Mirande),  A.,  ii,  223. 
Insects,      fluorescent     substance     from 

(McDermott),  a.,  i,  396. 
Insoluble  residues,  treatment  of  (Eisler), 

A.,ii,  932. 
Intestinal  putrefaction,  effect  of  copious 

water    drinking    on    (Hattrem    and 

Hawk),  A.,  ii,  213. 
Intestinal  juice,  enzymes  of  (London 
and    Krym:     Amaxtea),    A.,     n, 

1000.  .  ,     ,      f 

action  of,  on  the  digestive  products  ot 

proteins    (London:     London    and 

SoLOWitEFF),  A.,  ii,  1000. 

Intestine,  chemistry  of  the  contents  of 

the  (Boehm),  a.,  ii,  749. 

free    amino-acids     in     the     (Abdeb- 

halden),  a.,  ii,  1011. 
action  of  sulphur  in  the   (Frankl), 

A.,  ii,  749. 
small  resected,  metabolism  with  (UN- 
derhill),  a.,  ii,  214. 
Intramolecular  transformations  (Busch 
and  Limpach),  A.,  i,  334  ;  (Dimroth 
and  Schneider),  A.,  ii,  31. 
Inulin,   micro-detection  of  (Tunmann), 

A.,  ii,  159. 
Inulinase  from  Aspergillus  niger  (Bo- 

selli),  a.,  ii,  1022. 
Invertase,    composition    of   (Mathews 
and  Glenn),  A.,  i,  409. 
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Invertase,  i)nie,  i)reparation  of  (Etler 

and  Kullbeug),  A.,  i,  825;  (Her- 

zog),  a.,  i,  1052. 
decomposition  of  (Euler  and  Kull- 

berg),  A.,i,  409. 
influence  of  acids  on  (Stoward),  A.,  i, 

1052. 
action  of  hydrogen  ions  on  (Michaelis 

and  Davidsohn),  A.,  i,  1052. 
action  of,  on  polysaccharides  derived 

from    liBVulose    (Bourquelot    and 

Bkidel),  a.,  i,  512. 
inhibition  of  the  action  of  (Eriksson), 

A.,  i,  698. 
Invertebrates,   proteolytic    enzymes    of 

(Sellier),  a.,  ii,  1113. 
Invert-sugar,  behaviour  of,  in  alkaline 
solution     with     hydrogen     peroxide 
(Jolles),  A.,i,  951. 
Iodic  acid.     See  under  Iodine. 
Iodine,  atomic  weight  of  (Baxter),  A., 

ii,  112. 
resonance  spectra  of  (Wood),  A.,   ii, 

82. 
resonance  spectra  of   the   vapour    of 

(Wood),  A.,  ii,  950. 
influence  of  helium  on  the  spectrum 

of  fluorescent  (Wood  and  Franck), 

A.,  ii,  170. 
magneto-optical  effects  of  (Heurting), 

A.,  ii,  963. 
absorption  of,  by  charcoal  (Corridi), 

A.,  ii,  1083. 
solutions,  colour  of  (Ley  and  Engel- 

hardt),  a.,  ii,  951. 
vapour,  dissociation  of  (Starck  and 
Bodenstein),  a.,  ii,  20. 

action  of  light  on  (Owen  and  Peal- 
ing), A.,  ii,  353. 

destruction   of  the  fluorescence  of, 
by  gases  (Wood  :    Franck  and 
Wood),  A.,  ii,  169. 
hydrolysis  of  (Bray  and  Connolly), 

A.,  ii,  864. 
solubility    equilibrium    between,   and 

organic  substances  (Olivari),  A.,  ii, 

592. 
dissolved,  velocity  of  solution  of  metals 

in  (VAN  Name  and  Boswortii),  A., 

ii,  973. 
oxidation   of,    by  hydrogen    peroxide 

(Auger),  A.,  ii,  386. 
liberation  of,  and  bromine,  from  aque- 
ous    solutions     (Labat),     A.,     ii, 

653. 
formation  of  derivatives  of  resorcinol 

and  tannin  (Gerard),  A.,  i,  289. 
reactivity  of  ketones  towards  (Daw- 
son and  Ark),  T.,  1740  ;  P.,  223. 
action  of,  on  phenols  and  its  applica- 
tion to  their  volumetric  estimation 
(WiLKiB),  A.,  ii,  546. 


Iodine,    .accumulation     of,    in     tumour 
tissues  (Takemura),  A.,  ii,  633. 
Iodides,   estimation   of  (Reichakdt), 
A.,  ii,  554. 
estimation   of,    in   small   quantities 
(Bernier  and    P6ron),    A.,   ii, 
435. 
Hypoiodites,     formation    of,     during 
iodine    titrations    (Batey),    A.,   ii, 
436. 
Hypoiodite  reaction,  influence  of  elec- 
trolytes   on    the    velocity    of    the 
(Skrabal),  a.,  ii,  382. 
Iodic   acid,   velocity  of   the   reaction 
between      suljihurous      acid      and 
(Patterson    and    Forsyth),     P., 
320. 
estimation  of,    in   alcoholic   solutions 

(Favrel),  a.,  ii,  150. 
estimation  of,  in  animal  fluids  (Ber- 
nier and  P^ron),  A.,  ii,  926. 
estimation  of,   in  the  thyroid  (Seid- 
ell), A.,  ii,  926. 
lodo-acids,  fatty,   behaviour  of,  in  the 

organism  (Ponzio),  A.,  ii,  1015. 
lodo-compounds,  organic,  preparation  of, 
from   the   corresponding   chloro-   and 
bromo-compounds  (Knoll  &  Co.),  A., 
i,  432. 
Iodoform,    dimorphism    of    (Bardach), 
A.,  i,  101. 
oxidation    of   (Plotnikoff),    A.,    ii, 

4,  452. 
influence  of,  on  phagocytosis  (Ham- 
burger,  DE   Haan,   and    Buban- 
ovic).  A.,  ii,  504. 
lonidine  and   its    salts    (Brindejonc), 

A.,  i,  222. 
lonisation.    See  under  Electrochemistry. 
Ionium,   period   of  (Soddy),  A.,  ii,  6; 
(Piutti),  a.,  ii,  565. 
production  of  helium  by  (Boltvvood), 

A.,  ii,  359. 
separation   of,    from    residues    (Bolt- 
wood),  A.,  ii,  359. 
Ions.     See  under  Electrochemistry. 
Ipecacuanha  alkaloids  (Keller),  A.,  i, 

1014. 
fyomcea  orizabensis,  constituents  of  the 
root  of  (Power  and  Rogerson),  P., 
304. 
Iridium,  electrical  properties  of  (Broni- 
ewski    and    Hackspill),    A.,    ii, 
1055. 
complex  chlorides  of  (Del]6pine),  A., 
ii,  806. 
Irido^e/rachloro-oxalic     acid    and     its 
metallic     salts    (Duffour),     A.,     i, 
519. 
Irido-oxalic    acid,    properties    of,    and 
its  metallic  salts  (Duffour),   A.,  i, 
519. 
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Iris  versicolor,  constituents  of  the  rhiz- 
ome of  (Power  and  Salway),  A.,  ii, 

143. 
Iron,  atomic  weight  of  (IUxtek,  iHOii- 
VALDSON,  and  Cobb),  A.,   ii,   287; 
(Baxter  and  Tiiouvam)Son),   A., 
ii,  288. 

arc  spectnim  of  (Kayher),  A.,  ii,  166. 

anode.  See  Anode  under  Electro- 
chemistry. 

compounds     of,     in    the    potash-salt 
deposits  (Boeke),  A.,  ii,  293. 
•■         passivity  of  (Dunstan  and  Hill),  T., 
»  1853  ;  P.,  222. 

passivity  of,  infli>ence  of  the  magnetic 
field  on  the  (Byers  and  Morgan), 
A.,  ii,  1057. 

porosity  of,  and  its  relation  to  pas- 
sivity and  corrosion  (Friend),  P., 

311-  ,^  A 

solubility  of  carbon  in  (Ruff  and 
Goecke  ;  Ruff),  A.,  ii,  897. 

cementation  of,  by  solid  carbon 
(Charry  and   Bonnerot),    A.,   u, 

solubility  of  hydrogen  in  (Sieverts), 
A.,  ii,  895. 

rusting  of  (Dunstan  and  Hill),  i., 
1835  ;  P.,  221  ;  (Andstrom),  A.,  u, 
43;  (Frienb),  a.,  ii,  401,  805; 
(Jacob  and  Kaesbohrer  :  Arndt  : 
Donate),  A.,  ii,  896.         _ 

cause  of  the  de-rusting  of,  in  ferro- 
concrete (Rohland),  a.,  11, 
1093. 

influence  of  impurities  on  the  corrosion 
of  (Cobb),  A.,  ii,  1092. 

action  of  water  containing  carbon 
dioxide  on  (Clous),  A.,  ii,.206. 

action  of  steam  on,  at  high  tem- 
peratures (Friend,  Hull,  and 
Brown),  T.,  969;  P.,  124 

action  of  salt  solutions  and  of  sea- 
water  on  (Friend  and  Brown),  1., 
1302  ;  P.,  156.  . 

catalytic  synthesis  of  ammonia  by 
means  of  (Jellinek),  A.,  ii,  798. 

valency  of,  in  blood-pigment 
(KiJsTER),   A.,  i,  409. 

galvanised,  structure  of  (Guertler), 
A.,  ii,  898.  ^      ^   ^. 

metabolism.     See  Metabohsm.    _ 
Iron   alloys,    formation   of  graphite   m 
(Jeriomin),  a.,  ii,  289. 
with   antimony   (Portevin),    A.,    n, 

with  carbon  (Ruer  and  Iljin),  A.,  u, 

494. 
with   carbon,  precipitation   of  carbon 
from  (Hatfield),  A.,  ii,  401. 
estimation  of  carbon  in  (Stadeler), 
A.,  ii,  538. 


Iron  alloys  with  carbon  and  chromium 
(Arnold  and  Read),  A.,  ii,  1092. 
with  cliromium,  resistance  of,  to  acids 

(Monnartz),  A.,  ii,  610. 
with  copper,  corrosion  of,  by  soa  water 

(Jorlssen),  a.,  ii,  41. 
with     molybdenum     and    vanadium, 
estimation   of   silicon    in    (Traut- 
mann),  a.,  ii,  538. 
with    silicon    and    carbon    (Gonteb- 

mann),  a.,  ii,  1091. 
with    titanium,    analysis   of,    rich    in 
silicon      (Tuautmann),      A.,      ii, 
661. 
Iron    group,     magnetisability    of    salts 
of    metals   of    the   (Weber),    A.,    ii, 
1057.  .  , 

Iron  salts,  catalytic  action  of  (Colin  and 
Si^N^CHAL  :  Wolff  and  de  Stoeck- 
lin),  a.,  ii,  795. 
estimation     of,     in     mineral     waters 
(Ageno  and  Guicciardini),  A.,  ii, 
769. 
Iron  arsenide,   preparation  of  (HiLPERT 
and  Dieckmann),  A.,  ii,  985. 
boride  (Hoffmann),  A.,  ii,_116. 
carbonate,   isomorphous  mixtures  of, 
with  calcium  and  magnesium  carb- 
onates (Diesel),  A.,  ii,  725. 
carbonyl,  formation  of  (Stoffel),  A., 
ii,  986. 
magnetic  susceptibility  of  (Oxley), 
A.,  ii,  251. 
oxides,    formation    and    reduction    of 

(Hilpert  and  Beyer),  A. ,  ii,  729. 
sulphides,     artificial     production     of 

(Allen),  A.,  ii,  1093. 

Ferric  salts,  oxidation  of  phenol  by 

(Colin  and  Si5:n*chal),    A.,   ii, 

872 

estimation        of,        volumetrically 

(MiJLLER  and  Wegelin),  A.,  ii, 

937. 
chloride,    electrical  conductivity  of 
the  system,  and  ammonium  thio- 
cyanate   (Bongiovanni),   A.,   ii, 
1052. 
hydroxide,    colloidal    (Dumanski), 
A.,  ii,  610. 
I  adsorption  of  arsenic  by  (Locke- 

mann),  a.,  ii,  485. 
oxide,  estimation  of,  in  presence  of 
alumina     (Krieger),     A.,    ii, 
1034. 
rapid    estimation   of,   in   cement 

(GOLUBINZEFF),  A.,  ii,  938.  _ 
separation  of,  and  alumina 
(Barbier),  a.,  ii,  70. 
sulphate  as  a  standard  for  titra- 
tion of  potassium  permanganate 
(Milbauer  and  Quadrat),  A., 
ii,  936. 
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Iron  : — 

Ferrous  chloride,  compounds  of,  with 

ammonia  (Girardet),  A.,  ii,  43. 
nitride,   formation  of  (Girardet), 

A.,  ii,  43. 
new  reaction  for  (Charitschkoff), 

A.,  ii,  543. 
salts,    oxidation   of    (Baskerville 

and  Stevenson),  A.,  ii,  729. 
sulphide,  formation  of,  in  solutions 

(Feld),  a.,  ii,  289. 
Iron  organic  compounds : — 
Ferric  thiocyanate,  compounds  of, with 
organic    bases    (Barbieri  and 
Pampanini),  a.,  i,  225. 

catalytic   action   of  (Colin   and 

Si?,Nii:cHAL),  A.,  i,  530. 

Ferricyanides,   detection  of,*  in    the 

presence   of   cyanides    (Gastaldi), 

A.,  i,  186. 

Perferricyanides,  nature  of  (Cambi), 

A.,  i,  430. 
Ferrocyanides,  isomerism  of  (Briggs), 

T.,  1019  ;  P.,  24. 
organic,  constitution  of  (Hartley), 

T.,  1549;  P.,  211. 
estimation  of  (,Ronnet),  A.,  ii,  938. 
Iron : — 

Cast    iron,    crystallisation    of    white 

(Benedicks),  A.,  ii,  728. 
growth   of,  after  repeated  heatings 

(Carpenter),  A.,  ii,  1091. 
influence  of  vanadium  on  the  physi- 
cal properties  of  (Hatfield),  A., 

ii,  1092. 
Steel,  from  Greenland,  constituents  of 

(Benedicks),  A.,  ii,  287. 
etching  of  (Robin  and  Gartner), 

A.,  ii,  495. 
recovery   of  hammered   (Guillet), 

A.,  ii,  97. 
influence    of    temperature    on    the 

magnetic  properties  of  (Moir),  A., 

ii,  791. 
development  of  heat  in  (Arnold), 

A.,  ii,  728. 
gas  contained  in  (Charpy  and  Bon- 

nerot),  a.,  ii,  609. 
influence  of  manganese  on  the  pro- 
perties of  (Lang),  A.,  ii,  206. 
iniluence  of  nitrogen  in  the  harden- 
ing of  (Kirner),  A.,  ii,  494. 
influence    of  0*2  %   vanadium    on 

(McWilllam  and  Barnes),  A., 

ii,  1092. 
hypereutectoid,  influence  of  thermal 

treatment  on  the  properties  and 

structure  of  (Jung),  A.,  ii,  898. 
martensite  and  pearlite,  structure  of 

(Oknoff),  a.,  ii,  986. 
pearlitic,  structure  of  (Oknoff),  A., 

ii,  495, 


Iron: — 
Steel,     detection    of    chromium     in 
(Stan^k),  a.,  ii,  443. 
estimation   of  carbon  in   (Mahler 
and  Goutal  ;  de  Nolly),  A.,  ii, 
937  ;  (Augustin)j  A.,  ii,  1029. 
estimation  of  chromium  in  (Wdow- 
iszEWSKi  and  Bogoluboff),  A., 
ii,  157. 
estimation  of  chromium,   tungsten 
and  phosphoric  acid  in  (Hinrich- 
SEN    and    Dieckmann),    A.,    ii, 
156.  _ 
estimation  of  manganese  in  (Kays- 

ser),  a.,  ii,  70. 
estimation  of  nickel  in   (Raulin), 

A.,  ii,  1034. 
volumetric  estimation  of  sulphur  in 

(Elliot),  A.,  ii,  1131. 
apparatus  for  estimating  sulphur  in 

(Wennmann),  a.,  ii,  938. 
estimation  of  suljihur  and  carbon  in 

(Wennmann),  A.,  ii,  1026. 
See  also  Chromium  steel  and  Nickel 
steel. 
Iron  (in  general),  detection,  estimation 
and  separation : — 
precipitation  of,  with  hydrazine  hydr- 
ate (Schirm),  a.,  ii,  937. 
estimation  of,  colorimetrically  (Lacks 

and   Friedentral),    A.,   ii,  542. 
estimation  of  small  quantities  of,  in 
organic  compounds  (Jahn),  A.,  ii, 
1138. 
estimation  of,  volumetrically,  in  the 
presence   of  titanic  salts   (Knecht 
and  Hibbert),  A.,  ii,  544. 
estimation  of  carbon  in  (Augustin), 

A.,  ii,  1029. 
apparatus    for    estimating  carbon   in 
(Butzbach  and  Fenner),   A.,   ii, 
937. 
estimation     of    ferrous,    in    silicates 

(Dittrich),  a.,  ii,  543. 
estimation  of  phosphorus  in,  without 
separation  of  silicon  (Muller),  A., 
ii,  1132. 
containing    graphite,     estimation    of 

silicon  in  (Reichard),  A.,  ii,  929. 
estimation  of  sulphur  in  (Elliot),  A., 

ii,  1131. 
estimation  of  sulphur  and  carbon  in 

(Wennmann),  A.,  ii,  1026. 
apparatus  for  estimation  of  sulphur  in 
(Wennmann),    A.,    ii,    653,    938; 
(Jaboulay),  a.,  ii,  654. 
analyses  of  the  rust  of  (Donath  and 

Indra),  a.,  ii,  805. 
estimation  of,  in  urine  (Reich),  A,,  ii, 

1013. 
estimation  of,  in  water  (Supfle),  A., 
ii,  940. 
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Iron  (in  general),  detection,  estimation 
and  separation  :  — 

and  vanadium,  estimation  of,  volu- 
metrically  (Muller  and  Diefen- 
thaler),  a.,  ii,  824. 

separation  of,  from  aluminium  (Ohar- 
itschkoff),  a.,  ii,  543. 

separation  of,  chromium  and  alumin- 
ium (TcHARViANi  and  Wunder), 
A.,  ii,  156  ;  (Schirm),  A.,  ii, 
936. 

quantitative  separation  of  manganese 
and  (Sanchez),  A.,  ii,  1138. 

separation   of    vanadium   and   (Deiss 
and  Leysaht),  A.,  ii,  939. 
Isatin,   tautomerism    of    (Palazzo   and 
ScELSi),  A.,  i,  486. 

oxidation  of  amino-acids  by  (Traube), 
A.,  i,  960. 

phenylhydrazones    of    (Auwers   and 
Boennecke),  a.,  i,  588. 
Isatin-2-anil,    desmotropism   of    (PuM- 

MERER  and  Grube),  A.,  i,  231. 
Isatin-2-methylanilide  (Pummerer  and 

Grube),  A.,  i,  231. 
Isatoacetic  acid,    6-chloro-   (Badische 

Anilin-     &     Soda-Fabrik),    A.,    i, 

539. 
Isatoic  anhydride,  6-chloro- (Badische 

AxiLix-    &     Soda-Fabrik),     A.,     i, 

540. 
Isomerism,  theory  of  (Baly),  A.,  u,  451. 

and  polymorphism  (Biilmann),  A.,  i, 
367,  963  ;  (CiusAand  Vecchiotti), 
A.,  i,  810  ;  (Stobbe),  A.,  ii,  970. 

of  inorganic  compounds  (Voge),  A., 
ii,  977.  ^    ^      . 

Isoprene,  synthesis  of  (Harries),  A.,  i, 
798. 

production  of,  by  the  decomposition 
of  terpenes  (Harries  andGoTTLOs), 
A.,i,  798. 

preparation  of,  from  terpenes  (Staud- 
INGER  and  Klever),  A.,  i,  731. 

compound    of,    with  sulphurous  acid 
(B\DiscHE  Anilin-  &    Soda-Fab- 
rik), A.,  i,  939. 
Isoprene- caoutchouc,      "normal       and 

"sodium"      and     their     derivatives 

(Harries  and  Neresheimer),  A.,  i, 

800). 


Jamesonite,  composition  of  (Schaller), 
A.,  ii,  209. 


Kalk   stickstoff,''    analysis    of   (DiN- 

slage),  a.,  ii,  1027. 
See  also  Calcium  cyanamide. 


Kaolinite,  formation  of,  in  coal-measure 
shales  (Burton),  A.,  ii,  735. 
constitution   of  (Mellor  and   Hold- 
croft),  a.,  ii,  607. 
Kephir  formation,   chemistry  of  (Ginz- 

berg),  a.,  ii,  140. 
Keratin  of  birds,  sulphur  and  cystine  in 
the  (Buchtala),  A.,  i,  97. 
decomposition     product     of,      giving 
Millon's  reaction  (Gortner),  A.,  i, 
697. 
Kermek.     See  Statice  gmellni. 
Ketazines,  stability  of  the  nitrogen  link- 
iog  in  (Wieland  and  Roseeu),  A.,  i, 
571. 
Ketens  (SxAuoiNGERand  Jelagin),  A., 
i,  215  ;    (Staudinger),    A.,    i,    306, 
307,    308,    650;     (Staudinger    and 
Bereza),    a.,   i,  459;    (Staudinger 
and  RuzicKA),  A.,  i,  462;    (Staud- 
inger, Clar,  and  Czako),  A.,_i,  624; 
(Staudinger  and  Glar),  A.,  i,  638  ; 
(Staudinger  and  Orx),    A.,  i,   639; 
(Staudinger    and    Kupfer),  A.,    i, 
641;     (Staudinger  and    Kon),    A., 
i,  876. 
Keto-alcohols,    preparation    of    (Diels 

and  Johlin),  A.,  i,  254. 
a-Keto-alcohols,  secondary,  synthesis  of 
(Gauthier),  a.,  i,  415. 
tertiary,  synthesis  of  (Gauthier),  A., 
i,  513. 
o-Keto-7-acetoxyvaleric  acid  (WoHLand 

Maag),  a.,  i,  13. 
o-Keto-;3-henzoylanilino-o(8-diphenyl- 
ethane  (Everest  and  McCombie),  T., 
1748. 
4(or    6)-7Ketobutylglyoxaline.         See 
4(or   5)-Glyoxaline-ethyl    methyl  ke- 
tone. 
Ketochlorides,  aromatic,  action  of  metals 
on  (NoRRis,  Thomas,  and  Brown), 
A.,  i,  31. 
2-Keto-l:2'-coumarancoumarone  and  its 
hydrobromide   (Fries   and  Pfaffen- 
dorf),  a.,  i,  149. 
3  -Ke  to  -2 : 5  -  f^  i-isobutylt  etrahy  drof uran 

(Dupont),  a.,  i,  805. 
2-Keto-Ai-2'-dicoumaran  and  its  deriva- 
tives (Fries  and  Pfaffendorf),  A., 
i,  150. 
)8-Keto-55-diethoxy-oo77-tetramethyl- 
valeric   acid,    ethyl   ester   (Shdano- 
vitsch),  a.,  i,  10. 
3-Keto-2-j5-dimethylaminoanilcoumaran 
(Fries  and  Hasselbach),  A.,  i,  151. 
2-Keto-5;5'-dimethyl-Ai-'-dicoumaran 
and  its  derivatives  (Fries  and  Pfaf- 
fendorf), A.,  i,  150. 
3-Keto-2:5-dimethyl-2:6-diethyItetra- 
hydrofuran  and  its  semicarbazone  (Du- 
pont), A.,  i,  805. 
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3-Keto-2:2-dimethyl-2:3-dihydropyrrole- 

S-o-benzoic  acid,    and    its  salts   and 

4-bromo-,    4-nitro-,     4-nitroso-,     and 

1 :4-rftnitroso-,    and  their  derivatives 

(Gabriel),  A.,  i,  227. 
3-Keto-2:5-diinetliyltetrahydrofuranand 

its  derivatives  (Dupont),  A.,  i,  805. 
3  -  Keto-2: 5  -  dipentamethylenete  trahydro  - 

furan  and  its  semicarbazoue  (Dupont), 

A.,  i,  805. 
5-Keto-2:3-diphenyl-2:5-dihydrofuran-2- 

acetic     acid    and     its    ethyl     ester 

(Beschke,    Winograd-Finkel,    and 

KoHREs),  A.,  i,  874. 
6-Keto-2:3dipheiiyl-2:5-dihydrofuran-2- 

iodoacetic  acid  (liEscHKE,  Winoguad- 

FiNKEL  and  Kohres),  A.,  i,  874. 
5-Keto-2:3-diphenyltetraliydrofuran-2- 

acetic  acid,  3-hydroxy-,  and  its  ethyl 

ester  (Beschke,   Winograd-Finkel, 

and  Kohres),  A.,  i,  873. 
2-Keto-l:5-diphenyl-l:2:3:6-tetraliydro- 

l:3:4-triazine  (Busch  and  Hefele), 

A.,  i,  583. 
4-Keto-6-ethoxy-3-ethylliydroa/?c»cain- 

phoric  acid,  methyl  ester  (KoMPPAand 

Houtala),  a.,  i,  382. 
3-Keto-6-ethyltliiol-(l)-thionaplitlieiiand 

its  nitroso-derivative  (Kalle  &  Co.), 

A.,  i,  666. 
3-Keto-6-ethylthiol-(l)-thionaplitheii-2- 

carboxylic  acid  (Kalle  &  Co.),  A.,  i, 

667. 
o-Keto-/3-formylaiiilino-o3-diplienyl- 

ethane  (Everest  and  McCombie),  T., 

1750. 
o-Ketoglutaric    acid,    ethyl  ester   and 
derivatives  of  (Blaise  and  Gault), 
A.,  i,  520. 

diethyl  ester  and  phenylhydrazone  of 
(WiSLiOENUs    and    WaldmIjller), 
A.,  i,  603. 
7-  Keto-oo;8/358-hexainethyladipic      acid, 

ethyl  ester  (Shdanovitsch),  A.,  i,  10. 
Ketols.     See  Keto-alcohols. 
3-Keto-5-,  and  -6-inethoxy-(l)-thionapli- 

thens  (Kalle  &  Co.),  A.,  i,  666. 
3-Keto-5-,  and  -6-methoxy-(l)-thioiiaph- 

then-2-carbozylic  acids  and  their  nitr- 

oso-derivatives(KALLE&Co.),A.,i,666. 
7-Keto-o'-iiiethylgIutaric    acid  and  its 

ethyl     ester     and     their    derivatives 
^     (Blaise  and  Gault),  A.,  i,  520. 
2-Keto-3-methylimino-5-phenylpyrroline 

hydrochloride  and  picrate  (Mumm  and 

MOnchmeyeu),  a.,  i,  80. 
4-Keto-7-methyltetrahydrohexathiazole- 

5-carboxyIic    acid,     2-amino-,     ethyl 

ester  (Johnson  and  Hill),  A.,  i,  502. 
3  Keto-5-methyltliiol-(l)-tMonaplithen 

and  its  nitroso-derivative   (Kallk   & 
Co.),  A.,  i,  667. 


3-Keto-5-nietlxylth.ioI-(l)-thionaplithen' 
2-carboxylic    acid     (Kalle    &   Co.), 
A.,  i,  667. 
5-Keto-i8-methylvaleronitriIe     and     its 

amide  (Wohl  and  Maag),  A.,  i,  25. 
Ketone,  CuHggO,  from  oxidation  of  tri- 
hydroxyphytane,  and  its  derivatives 

(Willstatter,  Meyer,  and  HiJNi), 
A.,  i,  148. 
CijHagO,  from  oxidation  of  )3-phytol, 

and  its  derivatives  (Willstatter, 

Meyer,  and  HiJNi),  A.,  i,  148. 
C15H.J0O,  from  oxidation   of  a-phytol, 

and  its  derivatives  (Willstatter, 

Meyer,  and  HtJNi),  A.,  i,  147. 
C21H22O3,   from  4:6-diniethylcoumarin 

and  sodium  ethoxide,  and  its  deriva- 
tives (Fries  and  Volk),  A.,  i,  205. 
Ketone  formation,  relation  of  muscular 

work  to  (Preti),  A.,  ii,  628. 
Ketones,  preparation  of,  from  toluic  acid 

(Senderens),  a.,  i,  134. 
from   phenylpropionic  acid  (Sendep>- 

ens),  a.,  i,  302. 
of  higher  fatty  acids,   preparation   of 

(Easterfield    and   Taylor),    T., 

2298  ;  P.,  279. 
compounds  of,  with  unsaturated  acids 

(Farbwerke      vorm.       Meister, 

Lucius,  &  Bruning),  A.,  i,  107. 
action    of   ethyl    chlorocarbonate    on 

sodium  derivatives  of  (Haller  and 

Bauer),  A.,  i,  299. 
action  of  hydrazine  on  (Staudinger 

and  Kupfer),  A.,  i,  751. 
action   of    hydroxylamine   on   (CiusA 

andTERNi),  A.,  i,  918. 
reactivity  of,  towards  iodine  (Dawson 

and  Ark),  T.,  1740;  P.,  223. 
catalytic    reduction    of    (Skita    and 

Ritter),  a.,  i,  71. 
action  of,  and  sodamide  (Haller  and 

Bauer),  A.,  i,  726. 
action  of,  on  the  sodium  derivative  of 

phenylacetonitrile  (Bodroux),  A.,  i, 

545. 
acetylenic,      combination     of,      with 

amines  (AndrIs),  A. ,  i,  268. 
halogenated      alicyclic      (KoTZ      and 

Steinhorst),  a.,  i,  210. 
hydroaromatic         (Crossley         and 
Renouf),  T.,  1101;  p.,  137. 

synthesis  of  (Darzens  and  Host), 
A.,  i,  988. 

chloro-derivatives  of  (AuwERs),  A., 
i,  383. 
unsaturated,      optical     properties     of 

(Getman),  a.,  ii,  677. 
explanation  of  the   reactions    of,    by 

polarity  (Derick),  A.,  ii,  712. 
Ketonic   acids,    dibasic,    preparation   of 
(Blaise  and  Gault),  A.,  i,  520,  664. 
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a-Ketonic  acids,  behavioui  of,  in  animals 

(KNOOPand  Kertess),  A.,  ii,  514. 
5-Ketonic  acids,  unsaturated  (Kohler), 

A.,  i,  984. 
a-Ketonic      esters,       lactonisation      of 

(CtAUlt),  a.,  i,  709. 
3-Keto-2-o-iiitrobenzylidene-thionaph- 
then  (NoELTiNG  and  Steuer),  A.,  i, 
165. 
4-Keto-2-pheiiyl-l-metliyl-3:4-diliydro- 
quinolium  liydroxide,  salts  of  (Kauf- 
MANN  and  Pla  y  Janini),  A.,  i,  91  6. 
4  Keto-l-phenyl-3-metliyl-5-pyrazolone, 
derivatives  of    (Auwers,    Dannehl, 
and  Boennecke),  A.,  i,  171. 
2-Keto-5-phenyl-l-^)-tolyldihydro-l:3:4- 
triazine  (liuscii  and  Hefele),  A.  ,1, 583. 
Ketopinic  acid, constitution  of  (Komi'PA), 

A.,  i,  642. 
e-Ketostearic     acid      (Bougault     and 

Charaux),  a.,  i,  949. 
3-Keto-2:2:5:5-tetraetliyltetrahydro- 

furan  (Dupont),  A.,  i,  805. 
3-Keto-2:2:5:5-tetrametliyltetrahydro- 
furan  and  its  derivatives   (Dupont), 
A.,  i,  554. 
3-Keto-(l)-tbioiiaphthen,     5-     and      6- 
amino-  (Kalle  &  Co.),  A.,  i,  1010. 
3-Keto-(l)  thionaphtlieii-2-carboxylic 
acid,  5-  and  6-amino-  (Kalle  &  Co.), 
A.,  i,  1010. 
7-Keto-o/3j3-trimetliylvaleric  acid,  ethyl 
ester.and  its  semicarbazone  (LoCQUiN), 
A.,  i,  792. 
a-Keto-7-valerolactone-7-carboxylic 
acid,  ethyl  ester,  and  its  derivatives 
(Gault),  a.,  i,  709. 
Ketoximea,  preparation  of  (Lapworth 

and  Steele),  T.,  1884. 
Kidneys,  constituents  of  (Bebeschin), 
A.,  ii,  748. 
work  of  the  (Tangl),  A.,  ii,  748. 
concentration    by    the    (Lichtwitz  ; 

Frey),  a.,  ii,  511. 
relation  of  the,  to  the  glycogen  of  the 

liver  (Grunwald),  A.,  ii,  130. 
excretion  of  starch  by  the  (Voigt),  A., 
ii,  1116. 
Kinetics  and  Kinetic  theory.    See  under 

Affinity,  chemical. 
Kino  methyl  ether  (Simonsen),  T.,  1532. 
KirchhofTs  equation,  application  of,  to 
solutions  (Hardman   and    Parting- 
ton), T.,  1769;   P.,  221. 
Krypton,  ratio  of,  to  argon,  in  natural 
gaseous     mixtures     (Moiri'.EU     and 
Lepape),  a.,  ii,  392. 
estimation  of,  by  spectro-photochemi- 
cal  means  (Moureu  and  Lepape), 
A.,  ii,  439. 
Kumiss  formation,  chemistry  of  (Ginz- 
berg).  A.,  ii,  140. 


L. 

Laboratory,   hydrogen   sulphide  in   the 

air  of  the  (Habermann,  Kulka,  and 

Homma),  a.,  ii,  315. 
Laboratory  methods  (Murmann),  A. ,  ii, 

539. 
Lactarinic  acid  (Bougault  and  Cha- 
raux), A.,  i,  949. 

isolation  of,  and  its  derivatives  (Bou- 
gault and  Charaux),  A.,  i,  835. 
Lactic  acid,    formation  of,  during  fer- 
mentation (Mestrezat),  a.,  ii,  421. 

produced  by  Bacillus  Bulgaricus 
(CuRRiE),  A.,  ii,  1018. 

optically  active  modifications  of  (Her- 
zoG  and  Slansky),  A.,  i,  764. 

production  of,  by  moulds  (Saito),  A., 
ii,  321. 

action  of  ultra-violet  light  on  (Lan- 
dau), A.,  i,  515;  (Euler),  A.,  ii, 
452. 

influence  of  inhalation  of  oxygen  on, 
produced  by  hard  work  (Feldman 
and  Hill),  A.,  ii,  738. 

optical  behaviour  of,  in  meat-juice 
(Salkowski),  a.,  i,  6. 

action  of,  on  casein  (van  Dam),  A.,  i, 
91,  407. 

action  of,  on  cardiac  muscle  (Bur- 
ridge),  A.,  ii,  750. 

action  of,  on  starch  and  dextrin 
(Oechsner  de  Coninck  and  Ray- 
naud), A.,  i,  771. 

analysis  of  (Klapproth),  A.,  ii,  1038  ; 
(Besson),  a.,  ii,  1140. 

and  its  anhydride,  estimation  of 
(Elvove  :  Besson),  A.,  ii,  160. 

estimation  of,  by  means  of  pyrrole 
(Sobolewa  and  Zalewski),  A.,  ii, 

estimation  of,  in  blood  (Fries),  A.,  ii, 

994. 

Lactone,  C22H18O2,  from  phenylpropionic 

acid  and  benzophenone  (Paterno  and 

Chieffi),  a.,  i,  65. 

Lactones  as  fish  poisons  (Priess),  A.,  ii, 

638. 
Lactophenin.     See  4-Ethoxylactamlide. 
Lactose,  production  of,  in  the  mammary 
gland  (Paton  and  Oathcabt),  A., 
ii,  415. 
estimation  of,  polarimetrically  (Rich- 
mond), A.,  ii,  73. 
estimation  of,  in  milk  (Vitoux),  A., 

ii,  74  ;  (Jona),  A.,  ii,  234. 
estimation  of,  in  the  presence  of  other 
sugars  (Baker  and  Hulton),  A.,  ii, 
74. 
Lacto-i^-toluidide,  3-nitro-,  3:5-dmitro-, 
and  nitrate  of  the  latter  (Elbs   and 
Schuster),  A.,  i,  192. 
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Lsevulic  acid,   formation   of,   from  glu- 
cosamine, chitin  and  chitose  (Ham- 
burger), A.,  i,  834, 
electrolytic  reduction  of  (Tafel  and 

Emmert),  a.,  i,  764. 
brucine  salt  (Hilditch),  T.,  235. 
Laevulose,  proportion  of,  to  dextrose  in 
preserved  fruits  (Favrel  and  Gar- 
nier),  a.,  ii,  1036. 
densities  of  solutions  of  (Ling,  Eynon, 

and  Lane),  A.,  i,  355. 
the  influence  of  inactive  substances  on 
the  rotation  of  (Wender),  A.,  i, 
114. 
selective  power  of  vegetable  cells  for 
(Lindet),  a.,  ii,  422. 
Lsevalosephosphoric  acid,  calcium  salt 
(Neuberg  and  Kretschmhr),  A.,  i, 
837. 
Lsevulosuria  (Adler),  A.,  ii,  311. 
Lakes,     constitution      of      (Pfeiffer, 
(Goldberg,  andKuNTNER),  A.,i,  899. 
Lamp-black,  electrophoresis  of  (Spring), 

A.,  ii,  15;  (Reychler),  A.,  ii,  250. 
Lampyridoe,     photogenic     material     of 

(McDermott),  a.,  ii,  1113. 
Language,    universal    chemical     (Osr- 

wald),  a.,  ii,  267. 
Lanthanum,  resolution  of  the  spectral 
lines    of,    in    the     magnetic    field 
(Rybar),  a.,  ii,  1042. 
rubidium  acid  nitrate  (Jantsch  and 

Wigdorow),  a.,  ii,  114. 
thallous  nitrate  (Jantsch  and  Wig- 
dorow), A.,  ii,  114. 
sulphate,  double  salts  of,  with  alkali 

sulphates  (Barre),  A.,  ii,  42. 
rftsulphide  (Biltz),  A.,  ii,  891. 
Lasiosiphon     Meissnerianus,     chemical 
examination   of  the  root  of   (Roger- 
son),  A.,  ii,  325. 
Laumontite  (Smith),  A.,  ii,  501. 
Laurie  acid,  ammonium  salt  (  Falciola), 

A.,  i,  175. 
Laurie   acid,    o-amino-,     synthesis     of 
dipeptides  of  (H<;PW00d  and    Weiz- 
mann),  T.,  571  ;  1 .,  55. 
Laurolene,  constitution  of  (Bredt),  A., 

i,  417. 
tsoLaurolene  (Kondakoff  and  Schin- 

delmeiser),  A.,  i,  998. 
Lauronic  acid,    amino-,    derivatives    of 

(Weir),  T.,  1270;  P.,  154. 
Lauronolic       acid,       constitution      of 

(Bredt  and  Marres),  A.,  i,  416.. 
Lauryl  chloride,    o-bromo-    (Hopwood 

and  Weizmann),  T.,  572  ;  P.,  55. 
Laurylalanine,  a-aniino-,  and  a-bromo- 
(  Hopwood  and  Weizmann),  T.,  573. 
Laurylasparagine,     o-amino-,    and     o- 
bromo-  (Hopwood  and  Weizmann), 
T.,  575. 


Laurylglycine,  a-amiuo-,  and  a-bromo' 

(Hopwood  and  Weizmann),  T.,  572  ; 

P.,  55. 

Laaryl-leucine,  o-amino-,  and  o-bromo- 

(Hopwood  and  Weizmann),  T.,  574. 

Laurylvaline,    o-amino-,  and   o-bromo- 

(Hopwood  and  Weizmann),  T.,  574. 

Law  of  definite  proportions,  illustration 

of  the  (Kastle),  A.,  ii,  481. 
Lead,  band  sjiectrum  of  (Lamprecht), 

A.,  ii,  831. 
electro-deposition  of  (Mathers),  A., 

ii,  113. 
association     of,      with     uranium     in 

minerals  (  Holmes),  A. ,  ii,  570. 
ratio  of,  to  uranium  in  minerals,  and 

its    application  to  measurement  of 

geological   time  (Zambonini),   A., 

ii,  959. 
the  system,   silver,   tin  and  (Parra- 

vano),  a.,  ii,  281. 
silver  and  zinc,    equilibrium    in  the 

system  (Kremann  and  Hofmeier), 

A.,  ii,  884. 
and    silver     halogen     salts,    ternary 

systems  of  (Matthes),  A.,  ii,  476. 
dielectric    constants   of    the   halogen 

compounds  of  (Lenert),  A.,  ii,  178. 
action    of  Allium  sativum  juice   on 

(Banerjee),  p.,  234. 
action  of  seltzer  water  on  (Barillk), 

A.,  ii,  889. 
Lead  alloys  with  calcium  (Baar),  A., 

ii,  611. 
with    silver    and    zinc,    potential   of 

(IvREMANN  and  Hofmeier),  A.,  ii, 

848. 
with  tin  (Mazzotto),  A.,  ii,  889. 
with  tin  and  antimony  (Loebe),  A., 

ii,  204. 
with   zinc   and    tin  (Levi-Malvano 

and  Ceccarelli),  A.,  ii,  1088,  1089. 
Lead  salts,  active,  obtained  from  pitch- 
blende, properties  of  (Ebert),  A., 

ii,  244. 
fused,   nature  of  the  metallic   fog  in 

(LoRENZ,  V.  Hevesy,  and  Wolff), 

A.,  ii,  491. 
behaviour  of,  in  the  stomach  (Thom- 

ason),  a.,  ii,  60. 
Lead  arsenate,    use    of,   in    viticulture 
(Moreau  and  Vinet),  A.,  ii,  326, 
529. 
carbonate,     equilibria     in     the    pre- 
cipitation of  (Herz),  a.,  ii,  972. 

basic  (Sacher),  A.,  ii,  40. 
chloride,     ammonium     chloride    and 

water,  the  system  (Bronsted),  A., 

ii,  381. 
fluorides,  double  salts  of,  with  other 

halides  of  lead  (Sandonnini),   A., 

ii,  491. 
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Lead  halides,  equilibrium  of,  with  each 
other  (Sandonnini),  A.,  ii,  284. 
nitrate,  transference  experiments  with 
(Kalk),    a.,  ii,  90. 
and  pyridine,   equilibrium    in    the 
system  (Walton  and  Judd),  A., 
ii,  705. 
oxide,    oxidation    of,    in  presence    of 
light  and  air  (Kassner),  A.,  ii,  284. 
oxides,  action  of,  on  potassium  tartrate 
(KraUvSKOff),  a.,  i,  519. 
and  salts,   estimation   of  (Chwala 
and  Colle),  A.,  ii,  441. 
;peroxide,  estimation  of,  volumetrically 

(Sacher),  a.,  ii,  770. 
Triplumbic  tetroxide  {red  lead)  (MiL- 

bauek),  a.,  ii,  113. 
silicates  (Waller),  A.,  ii,  983. 
potassium  sulphate   (Bronsted),  A., 
ii,  856. 
Lead  organic  compounds  : — 
Lead  di-7-amyl  rfibromide  (Renger), 
A.,  i,  188. 
di-scc-butyl bromide  (Renger),  A.,  i, 

188. 
diethyl  fZibromide  (TAFEL),A.,i,188. 
di-i5opropyl,  salts  of  (Tafel),  A.,  i, 

188. 
tri-sec-butyl  chloride  (Renger),  A., 

i,  188. 
triethyl  bromide  (Tafel),  A.,  i,  188. 
tri-tsopropyl    chloride    and    iodide 
(Tafel),  A.,  i,  188. 
Lead,  detection  of,  barium,  strontium  and 
calcium  (Browning  and  Blumen- 
thal),  a.,  ii,  1032. 
estimation   of,    electrolytically  (Ben- 

ner),  a.,  ii,  155. 
estimation  of,  in  alloys  with  antimony 
and  tin  (Blakeley  and  Chance), 
A.,  ii,  659. 
Lead   minerals,  from    Kansas,  Missouri 

(Rogers),  A.,  ii,  900. 
Lecithin,  action  of,   on  diastase  (Lapi- 
Dus),  A.,  i,  248. 
and   diastatic  action  (Terboine),  A., 

ii,  997. 
action  of,  in  the  Wasserniaim  reaction 
(Browning,  Crtjickshank,  and 
Gilmour),  A.,  ii,  312. 
emulsions,  physico-chemical  properties 
of  (Handovsky  atid  Wagner),  A., 
i,  408.  . 

influence  of,  on  absorption  by  the  skin 

(Borschim),  a.,  ii,  1007. 
extraction  and  estimation  of  (Coun), 

A.,  ii,  779. 
estimation  of  (ViRCHOw),  A.,  ii,  945. 
estimation  of,  in  oil  (Fkesenius  and 
Grijnhut),  a.,  ii,  343. 
Lecithins,  detection  of  (Casanova),  A., 
ii,  673. 

c.  ii. 


Leguminosfe,    nutrition   of  nitrogen   by 

(RiTTER),  A.,  ii,  428. 
Leucic    acid.     See    isoHexoic    acid,    «- 

hydroxy-. 
Leucite,    optical  characters  of    (Rinnb 

and  Kolb),  A.,  ii,  209. 
Leuco-bases     derived     from    diphenyl- 

ethylene  (Lemoult),  A.,   i,  31*9 ■ 
Leucocytes,  enz vines  of  (Tscheknobu- 

ZKi),  A.,  ii,  1108. 
Leucomaine,     new,     from    beef    (Cob- 

jiEAL),   A.,i,  396. 
Leucomalachite     green,     detection     of 
blood  by  means  of  (Michel),  A.,  ii, 
675. 
Leucomethylene-blue-sulphonic       acid, 
amino-,    zinc  salt   and  nitro-  (Weil, 
DiJKBscHNABEL,  and  Landauer),  a., 
i,  1006. 
Leucyl-a-amino-7i-nonoylglycine    (Hop- 
wood  and  Weizmann),  T.,  1579  ;  P., 
214. 
"  Lichen  qmrcinus  viridis,"  composition 

of  (Senft),  a.,  ii,  527. 
Lichens  and  their  constituents  (Hesse), 

A.,i,  208. 
Light.     See  under  Photochemistry. 
Lime.     See  Calcium  oxide. 
Lime  saltpetre,  analogies  of  (Dinslaoe), 

A.,  ii,  1027. 
Limonene,  hydrogenation   of   (Vavon), 

A.,  i,  657. 
d-   and   6-Limonene   nitrosoazides    and 
their      phenylcarbamyl       derivatives 
(FoRSTER  and  van   Gelderen),   T., 
2064  ;  P.,  195. 
Linalyl   bromide    and     its     derivatives 
(Roure-Bertrand  Fils,  DupoNT,and 
Labaune),  a.,  i,  895. 
Linaris    vulgaris,    phytosterol    and  its 
derivatives  from     (Klobb    and   Gar- 
nier),  a.,  i,  972. 
Linoleic  acid,  ammonia  salts  (Falchi- 

ola),  a.,  i,  175. 
Linolenic  acid  (Rollett),  A.,  i,  175. 
trichloride     tri-iodide     (Heiduschka 
and  Rheinberger),  A.,  i,  766. 
a-Linolenic  acid  and  its  salts  and  deriva- 
tives (Erdmann),  a.,  i,  832. 
Linseed,  hydrolysis  of  the    protein    of 

(Robertson),  A.,  i,  341. 
Linseed  oil  (Rollett),  A.,  i,  175. 
Lipase,     production     of,     by     bacteria 
(Sohngen),  a.,  ii,  639. 
heat  resistant  (Sohngen),  A.,  i,  826._ 
pancreatic,  action  of  (Hamsik),  A.,  i, 

411  ;  (Visco),  A.,ii,  809. 
solubility    of    (Berczeller),    A.,    i, 
758. 
action      of     serum      on     (Shaw- 
Mackenzie),  A.,  ii,  418. 
ricinus  (Jalander),  A.,  i,  1053. 
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Lipoids   from   animal    organs   (Geuard 

and  Vebhaeghe),  A.,  11,  508. 
of  blood,  action  of,  on  blood  formation 

(Kepinow),  a.,  11,  125. 
of  egg-yolk  (Serono  and   Palozzi), 

A.,  11,  1005. 
In  the  liver  (Wilson),  A.,  11,  1111. 
action       of,        on       liver       diastase 

(Centanni),  a.,  11,  54  ;  (Starken- 

stein),  a.,  11,  747. 
importance   of,  in  nutrition  (Stepp), 

A.,  11,  1002. 
from   tissues,    qualitative  analysis   of 

(Smith  and  Mair),  A.,  11,  1006. 
estimation   of  halogens   In   (Cappen- 

berg),  a.,  11,  927. 
Liquid,    apparatus  for  maintaining  the 

level  of  a  (Noga),  A.,  11,  875. 
rate    of    dissolution   of   a   gas    In    a 

(Carlson),  A.,  11,  589. 
normal,  expansion  pressure  of  a  (Gay), 

A.,  11,  1058. 
Liquids,   properties  of,    and    molecular 

attraction  (Kleeman),  A.,  11,  966. 
dielectric  constants  of,  at  high  pres- 
sures (Ortvay),  a.,  11,  961. 
determination     of     the     density      of 

(Hartley  and  Barrett),  T.,  1072  ; 

P.,  100. 
capillary     rise     of     (Bigelow     and 

Hunter),  A.,  li,  471. 
molecular  association  in  (Batchinski), 

A.,  11,  189. 
molecular  complexity  of  (Guyr),  A., 

11,  1067. 
binary  solutions  of  (Mabillier),  A., 

11,  583. 
determination  of  the  specific  heat  of 

(Mellecceur),  a.,  11,  851. 
calculation    of   the     latent     heat    of 

vaporisation      of     (Thorkelsson  ; 

Lewis),  A.,  li,  855. 
relation  of  vapour  pressure  to  specific 

gravity     lu     binary     mixtures     of 

(Doroschewsky),  a.,  11,  698. 
surface  tension  at  contact  of  two  (van 

DER  Noot),  a.,  11,  859. 
Internal  pressure  of  (Amagat),  A.,  11, 

1061. 
compression    of,    at    high     pressures 

(Parsons  and  Cook),  A.,  11,  699. 
causes  of   the    constant   temperature 

variation  In  the  vapour  pressure  of 

(MlCHAtrD),  A.,  11,  371. 
separation  of  constant-boiling  mixtures 

of  (Golodtz),  a.,  li,  1064. 
thermal      conductivity     of      (Gold- 

schmidt),  a.,  11,  579. 
critical      solution      temperatures     of 

(Moles),  A.,  ii,  793. 
absorption   of,    by   porous  substances 

(Rvssenberger),  a.,  11,  794. 


Liquids,  viscosity  and  molecular  Weight 

of  (Bingham),  A.,  11,  372. 

viscosity  of,  in  relation  to  the  theory 

of   Van    der  Waal's   theory   {Smo- 

LUCHOWSKl),  A.,  11,  258. 

used   for  the  separation   of  minerals, 

viscosity  of  (Clerici),  A.,  11,  257. 
turbulence    viscosity    of    (Bose    and 
Bose),  a.,  11,  257  ;  (v.  K  Arm  An), 
A.,  li,  469. 
anisotropic    (Friehel    and    Grand- 
jean),  A.,  11,  1  ;    (Grandjean), 
A.,  11,  165. 
"swarm  "  theory  of  (Bosk),  A.,  11, 
184. 
colloidal    and   non -colloidal,  internal 

friction  of  (Dienes),  A.,  ii,  590. 
crystalline  (v.  Wartenberg),  A.,  11,      j 
952.  ^ 

mixed,  latent  heats  of  vaporisation  of 
(Tyrer),    T.,     1633;     P.,     215, 
319. 
relation     between     viscosity     and 
fluidity  of  (Bingham  and  White), 
A.,  li,  858. 
organic,    freezing  point   of  (Timmer- 
mans),  a.,  11,  854. 
viscosity  of  (SoRKAU),  A.,  il,  793. 
absorption     of     hydrocarbons     by 
(McDaniel),  A.J  1,  829. 
poisonous,  hygroscopic  or  low-boiling, 
apparatus    for    measuring    (Stein- 
kopf),  a.,  11,  106. 
Liquorice  juice,  analysis  of  (Gadois  and 
Gadois),  a.,  11,  948. 
root,  estimation   of  glycyrrhizln  and 
sugars  in  (Eriksson)  A.,  11,  346. 
Lithium,      absor[)tion       spectrum       of 
(Bevan),  a.,  li,  350. 
compounds  of  nltiogen  and  hydrogen 
with  (Dafert  and  Miklauz),  A.,  ii, 
393. 
Lithium  alloys  with  mercury  (Schuk- 

offsky),  a.,  11,  882. 
Lithium     carbide,    action    of   nitrogen 
(Tucker  and  Moody),  A.,  11,  883. 
^eriodate      (Barker),      T.,      1326  ; 

P.,  198. 
nitride  (Dafert  and  Miklauz),  A.,  11, 

39. 
silicates  (Rieke  and  Endell),  A.,  ii, 

490,  982. 
metasilicate,    fusion    temperature    of 

(Jaeger),  A.,  li,  981. 
^je?-sulphate,    preparation    of   (Otin), 

A.,  ii,  1088. 
Lithium  -amide    and    -imide    (Ruff 

and  Goerges),  A.,  il,  281. 
Trilithiumamide   (Dafert  and  Mik- 
lauz),  A.,  li,  39. 
Trilithiumammonium    (Dafert    and 
Miklauz),  A.,  ii,  39. 
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Lithium,  estimation  of  (Murmann),  A., 

ii,  334,  439. 
estimation  of,  in  water  (Gautier  and 

MouREu),  A.,  ii,  300. 
Lithocholic  acid  (Fischer),  A.,  i,  803. 
Litmus,  preparation  of  a  sensitive  and 
stable  solution  of  (Puschel),  A.,  ii, 
147. 
Liver,  functions  of  the  (Wehrle),  A., 

ii,  812. 
work  done  by  the  (Verzar),   A.,   ii, 

746. 
magnitude  of  the  work  of  (Forges), 

A.,  ii,  1008. 
,     parallelism    between    the    glycogenic 

and     antitoxic    functions    of    the 

(Iglesias),  a.,  ii,  757. 
autolysis  of  the  tissue  of  the,  effect  of 

thyroid   administration  on  (Cooke 

and  Beebe),  A.,  ii,  415. 
the   tryptic  and  autolytic  actions  of 

the  (Simon),  A.,  ii,  54. 
formation  of  amino-aci<ls  in  the  (Emb- 

DENand  Schmitz),  A.,  ii,  53. 
degradation  of  carbohydrates   in   the 

(Wirth),  a.,  ii,  629. 
influence  of  fats  on  the  activity  of  fer- 
ments in  the  (Choay),  A.,  ii,  747. 
formation  of  glycogen  in  the  (Schon- 

DORFF  and  Suckrow:  Sciiondorfk 

and  Grebe),  A.,  ii,  306  ;  (Mursoh- 

hauser   and   Haffmans),   A.,    ii, 

414. 
distribution  of  glycogen  ir  the  (Mac- 
Leod and  Pearce),  A.,  ii,  219. 
relation  of  the  kidney  to  the  glycogen 

of  the  (Grunwald),  A.,  ii,  130. 
lipoids  in  the  (Wilson),  A.,  ii,  1111. 
influence  of  lipoids  on  diastase  of  the 

(Starkenstein),  a.,  ii,  747. 
maltase  in  the  (Doxiades),  A.,  ii,  619. 
eflect  of  narcotics  on  oxidation  in  the 

(JoANNOVics  and  Pick),  A.,  ii,  628. 
nucleic  acid  in  the  (Masinu),  A.,  ii, 

nil. 

formation  of  sugar  in  the  (Loewit), 
A.,  ii,  130. 

influence  of  the,  on  the  combustion  of 
sugar  (Verzar),  A.,  ii,  746. 

chemical  changes  in  the,  in  patho- 
logical processes  (Slowtzoff  and 
Soboleff),  A.,ii,  310. 

influence  of  potassium  iodide  on  tlie 
accumulation  of  mercury  in  the 
(Blumentiial  and  Opi'Emikim), 
A.,  ii,  1014. 

chemical  changes  m  the,  after  phos- 
phorus poisoning  (Slowtzoff),  A., 
ii     315  ;    (Wohlgemuth),   A.,   ii, 

517.  ,  ,.        . 

disease  of  the,  purme  metabolism  m 
(La  Franca),  A.,  ii,  1013. 


Liver    of   oxen,   analysis    of   (Daniel- 

Brunet  and  Rolland),  A.,  ii,  1111. 
Lo2thirco  alata,  composition  of  fat  from 
the  seeds  of  (Pickles  and  Hayworth), 
A.,ii,  1024. 
Lublinite  (Morozewicz),  A.,  ii,  121. 
Luciferesceine  (McDermott),  A.,  i,  396. 
Luminescence,  chemical,  lecture  experi- 
ment for  showing  (Heczko),  A. ,  ii, 
269. 
of  hydrocarbons  and  their  derivatives 
(Stobbe  and  Ebert),  A.,  ii,  562. 
rf-Lupanine  and  its  salts  (Beckel),  A., 

i,  743. 
Lupeose   (Schulze  and   Pfenninger), 

A.,  i,  17. 
Lupins,    sensitiveness   of,  towards   lime 

(Pfeiffer  and  Blanck),  A.,  ii,  761. 
2:6  Lutidine  salts  (Dehn  and  Dewey), 

A.,  i,  915. 
Lutidone,  velocities  of  reaction  of,  with 
phenylhydrazine  and  with  hydroxyl- 
amine  (Schuttle),  A.,  ii,  1079. 
Lymph,  surface  tension  of  (Buglia),  A., 
ii,  1113. 
passage    of   immune   substances   iuto 
(Luckharbt  and   Beoht),,A.,  ii, 
217. 
chemical  reaction  of  (Quagliariello), 

A.,  ii,  1114. 
action  of,  on  diastases  (Wohlgemuth), 

A.,  ii,  743. 
spaces,  migration  of  solutions  through 

the  (Meltzer),  A.,  ii,  220. 
physiology    of  (Carlson,  Woelfel, 
and  Powell),  A.,  ii,  620. 


M. 

Magnesite,  Alpine   deposits  of  (Gross- 

pietsch),  a.,  ii,  807. 
Magnesium,  presence  of,  in  aluminium 
alloys  (Wilm),  A.,  ii,  493. 
metabolism.     See  Metabolism. 
Magnesium     alloys     with     aluminium 
(Broniewski),  a.,  ii,  115. 
with  cadmium,  electrical  conductivity 
and  hardness  of  (Urazoff),  A.,  ii, 
887. 
with  calcium  (Baar),  A.,  ii,  611. 
with    silver,    electrical    conductivity 
and    hardness    of   (Smirnoff    and 
Kurnakoff),  a.,  ii,  888. 
Magnesium    salts,    soluble,    action    of 
jiotassium     hydrogen     carbonate     on 
(Nanty),  a.,  ii,  282. 
Magnesium       carbonate,       equilibrium 
between,    and  potassium   hydrogen 
carbonate  (Nanty),  A.,  ii,  103. 
isomorphous      mixtures      of,      with 
calcium      and       iron      carbonates 
(Diesel),  A.,  ii,  725. 
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Magnesium,      caesium     and     rubidium 

chromates  (Barker),  T.,    1327  ;   P., 

198. 

Magnesium  organic  compounds,  i'uriua- 

tion  of  (Stadnikoff),  A.,  i,    435  ; 

(Oddo),  a.,  i,_443. 

transpositions  with  (Oddo),  A.,  i,  488. 

action  of,  on  the  cinchona  alkaloids 

and  on  styrene  (Oddo),  A.,  i,  433. 
action  of,  on  anhydrides  of  dicarboxylic 
acids  (Bauer  ;  Bauer  and  Wolz), 
A.,i,  871. 
reaction  of,  with  cinnamylidene  esters 

(Reynolds),  A.,  i,  860. 
action    of,     on    ethyl     orthoformate 

(Shdanovitsch),  a.,  i,  10. 
action  of,  on  methyl  acetylpyrotartrate 
(Barbier  and  Locqitin),  A.,  i,  708. 
action   of,    on   thionyl    chloride    and 
sulphur  dioxide  (Oddo),  A.,  i,  286. 
Magnesium  methyl  iodide,  estimation 
of  traces  of  water  by  means  of 
(Zereavitinoff),  a.,  ii,  1026. 
indenyl    bromide    (Grignaru    and 

Oourtot),  a.,  i,  193. 
phseophorbide    (Willstattek    and 
Stoll),  a.,  i,  143. 
Magnesium,  separation  of,  from  calcium 
(Murmann),  a.,  ii,  440. 
estimation  of,  as  oxide  (Kallauner), 

A.,  ii,  1032. 
estimation  of,  in  hard  water  (NoTH- 
nagel),  a.,  ii,  1031. 
Magnetic  double  refraction.     See  under 
Photochemistry, 
field,  use  of,  for  the  determination  of 
constitution   in    organic   chemistry 
(Pascal),  A.,  ii,  91,  183,  251,  252, 
464,  679,  850,  1058. 
moments  of  molecules,  relation  of,  to 
the  magneton  (Weiss),  A.,  ii,  694. 
properties  of  alloys  of  copper,   man- 
ganese and  tin  (Ross  and  Gray), 
A.,  ii,  183. 
rotation.     See  under  Photochemistry, 
substances,  solid,  magneton  in( Weiss), 
A.,  ii,  367. 
Magnetisation  of  cobalt  and  nickel  salts 
(Weiss  and  Foiix),  A.,  ii,  183. 
of  ferro-magnetic  substances  at  high 
temperatures  (Weiss  and  Foiix),  A., 
ii,  250. 
Magnetism  at  low  temperatures  (Weiss 
and   Onnes),  A.,   ii,    15  ;    (Onnes 
and  Perrier),  A.,  ii,  694. 
of   complex    salts    (Feytis),    A.,   ii, 
367. 
Magnetite,  micro-structure  of  (MiiGGis), 

A.,  ii,  1101. 
Magneton  (Weiss),  A.,  ii,  183. 
in     solid     paramagnetic    substances 
(Weiss),  A.,  ii,  367. 


Magneton,  relation  of,  to  the  magnetic 
moments  of  molecules  (Weiss),  A., 
ii,  694. 
magnetic  saturation   of  (Weiss),  A., 
ii,  250. 
Maize,  effects  of  nutrition  with  (Bag- 
lioni),  a.,  ii,  999. 
experimental  chlorosis  of  (Maz^),  A., 
ii,  1126. 
Maleic  acid,  synthesis  of,  from  acetylene 
di-iodide  (Reiser  and  McMastee), 
A.,  i,  949. 
photochemical  inversion  of  (Bruner 

and  Krolikowski),  A.,  i,  9. 
isomerism  of,  and  fumaric  acid  (Glar- 
MANX),  A.,  i,  261. 
Maleic  acid,  bromo-,  benzylamine  salt  of 

(Frankland),  T.,  1779  ;  P.,  206. 
Maleic  dialdehyde,  a-bromo-/3-hydroxy-, 
c^ibromo-,      and      their      derivatives 
(Chavanne),  a.,  i,  737. 
Maleinanil,       iminohydroxy-      (Dieck- 

mann),  a.,  i,  457. 

Malic  acid,  preparation  of,  from  "sugar 

sand"  (Warren),  A.,  ii,  821. 

oxidation      of,     by    animal      tissues 

(Battelli  and  Stern),  A.,  ii,  412. 

consumption  of,  during  fermentation 

(Mestrezat),  a.,  ii,  421. 
estimation         of,         polarimetrically 
(Yoder),  a.,   i,  1141. 
^Malic  acid,  influence  of  electrolytes  on 
the    optical    activity   of,    in   aqueous 
solution  (Stubbs),  T.,  2265  ;  P.,  225. 
Malonamide,  condensation  of,  with  ethyl 
and    methyl    diethylmalonate    (Rem- 
fry),  T.,  620. 
Malonic   acid,   influence   of  alkyl   sub- 
stituents    on    the    conductivity  of 
(Meldrum),  a.,  ii,  692. 
condensation   of  aj3-dibromopropalde- 
hyde  with  (Lespieau),  A.,  i,  106. 
action    of,    on    starch    and    dextrin 
(Oechsner  de  Coninck  and  Ray- 
naud), A.,  i,  770. 
diethyl  ester,  sodium  derivative,  con- 
densation of,  with  ethyl  citraconate 
(Hope),  P.,  281. 
Malonic    acid,    bromo-,    methyl    ester 

(KOHLER,  HERITAGE,andMACLEOD), 

A.,  i,  864. 
nitro-,   ethyl  ester,  salts  of  (OuBTiss 
and  Kostalek),  A.,  i,  518. 
Malonylbenzidine  (Remfry),  T.,  621. 
Malonylmalonamide  and  its  sodium  salt 

(Remfry),  T.,  615;  P.,  73. 
Malt,  composition  of  embryos  of  (YoSHi- 
mura),  a.,  ii,  325. 
diastases  of,  influence  on  the  properties 
of  (Fernbach  and  Schcen),  A.,  i,  98. 
Maltase     in    blood-senim    and     liver 
(Doxiades),  a.,  ii,  619. 
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Maltose,  densities  of  solutions  of  (Ling, 
Eynon,  and  Lane),  A.,  i,  354. 
mutarotation      of     (Schliephacke), 
A.,  i,  16. 
Maltose-o-carboxyanilide  (Irvine   and 

Hynd),  T.,  165;   P.,  9. 
Mammalian  tissues,  indoplienol  oxydase 

(if  (Vernon),  A.,  ii,  905. 
Mammary  glands.     See  Glands. 
Mandelic  acid,  i?-hydroxy-  {p-hydroxy- 
phenylglycoUic    acid),    preparation   of 
(ALoVand  Rabaut),  A.,  i,  780. 
Manganese,  refraction  and  absorption  of 
(FR]tEUERiCKSz),  A.,  ii,  349. 
influence  of,  on  the  properties  of  steel 

(Lang),  A.,  ii,  206. 
biochemistry   of  (PicciNiNi),   A.,    ii, 

622. 
influence   of,    on  plant    development 

(Stoklasa),  a.,  ii,  643. 
influence   of,   on   the  development  of 
Aspergillus  niger  (Bertrand   and 
Javillier),  a.,  ii,  222. 
and  zinc,  joint  influence   of,   on   the 
development   of    Aspergillus   nigcr 
(Bertrand  and  Javillier),  A.,  ii, 
421. 
metabolism.     See  under  Metabolism, 
manurial    experiments    with    (Leid- 

iieiter),  a.,  ii,  923. 
function  of,  in  manure  (Bernardini), 

A.,  ii,  327. 
in  soils  (Contino),  A.,  ii,  649. 
in    wines    (Prandi     and    Civetta), 
A.,  ii,  648. 
Manganese  alloys  with  copper  and  tin, . 
magnetic  properties  of   (Ross  and 
Gray),  A.,  ii,  183. 
with  thallium  (Baar),  A.,  n,  611. 
Manganese  antimonide,  bismuthide  and 
phosphide    (Hilpert    and    Dieck- 
mann),  a.,  ii,  1090. 
arsenides  (Arrivaut),  A.,  ii,  399. 
arsenide,   bismuthide,   silicide,   selen- 
ide,      sulphide      and      telluride 
(Wedekind,  Veit,  and  Fetzer), 
A.,  ii,  985. 
preparation  of  (HiLPERTand  Dieck- 
mann),  a.,  ii,  985. 
boride  (Hoffmann),  A.,  ii,  116. 
rfioxide,     action     of     selenious    acid 
with  (Marino  and  Squintani), 
A.,  ii,  608.  . 

use  of  colloidal  solutions  of,  in  bio- 
chemical   oxidation  (Sjollema), 
A.,  i,  411. 
colloidal,  action  of,  with  hydrogen 
peroxide  (Bredig  and  Marck), 
A.,  ii,  399. 
sulphate,  manurial  value  of  (Carliee), 
A.,    ii,    147  ;    (Masoni),    A.,     ii, 
821, 


Manganates,     thermal     formation      of 
(Sackur),  a.,  ii,  400. 
Permanganates,  absorption  spectra  of 
(Merton),  T.,  637;  P.,  66. 
Manganous    oxide,   mixtures    of,    with 

silica  (Doerinckel),  A.,  ii,  608. 
Manganese,  precipitation  of,  as  carbon- 
ate (Schirm),  a.,  ii,  1138. 
detection    and    estimation    of    small 
quantities  of  (Bertrand),  A.,   ii, 
542. 
estimation   of  (Raikow  and  Tischk- 

off),  a.,  ii,  936. 
estimation   of,    modifications   of  Vol- 
hard's    method    for     (Cahen     and 
Little),  A.,  ii,  229. 
estimation  of,  electrolytically,  deposi- 
tion of  chromium  in  the  (Koster), 
A.,  ii,  230. 
estimation  of,  in  honey  (Gottfried), 

A.,  ii,  824. 
estimation  of,  in  steel  (Kaysser),  A., 

ii,  70. 
quantitative   separation   of   iron    and 
(Sanchez),  A.,  ii,  1138. 
Manganitartaric  acid,  sodium  salt  (Job 

and  Goissedet),  A.,  i,  176. 
Manninotriose,  fermentation  of,  and  its 

carbamide  (Bierry),  A.,  i,  263. 
Mannitoborlo  acid  and  its  salts  (Fox 

and  Gauge),  T.,  1075;  P.,  136. 
Mannose-o-carboxyanilide  (Irvine  and 

Hynd),  T.,  164;  P.,  9. 
Manometer,     glass,     some     forms      of 

(Jackson),  T.,  1066;  P.,  45. 
Manure,  function  of  manganese  in  (Ber- 
nardini), A.,  ii,  327. 
Manures,  nitrogenous,  from  the   atmo- 
sphere,  field  trials  with   (Hend- 
RiCK  ;  Baessler),  a.,  ii,  650. 
for  sugar  beet  (Erben,  Prachfeld, 

and  Vilikovsky),  A.,  ii,  65. 

organic,    availability   of    (Lipman, 

Brown,  and  Owen),  A.,  ii,  924. 

Manurial       experiments       (Wagner  ; 

Schulze),  a.,  ii,  65. 

in  pots  and  in  the  field  (Cohen),  A,, 

ii,  763. 
with  manganese  (Leidreiter),  A.,  ii, 

923. 
with  wheat  and  barley  (Polle),  A., 
ii,  224. 
Marcaaite,  constitution  of  (Plummer), 
A.,  ii,  901. 
crystallography   of  (Poscul),   A.,    ii, 
208. 
Marjoram  oil,  Spanish  (Dorronsoro), 

A.,i,  74. 
Maroniol    (Schimmel    &    Co.),    A.,    i, 

894. 
Matches,  characteristics  and  composition 
of  early  (Clayton),  P.,  229. 
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Matricaria     chamomilla,     phytosterols 

and  their  derivatives   from   (Klobb), 

A.,  i,  972. 
Matter,  a  new  constituent  of  (Weiss), 
A.,  ii,  183. 

cliemical  composition  of  (Muluek), 
A.,  ii,  33. 

state  of  aggregation  of  (Schryver), 
A.,  i,  2-45. 

observations  unexplained  by  tlie  atomic 
and  molecular  structure  of  (Mag- 
NANiNi),  A.,  ii,  710. 

radioactivity  as  a  property  of  (Wulf), 
A.,  ii,709. 
Meat,    estimation     of    phospborus     in 

(Gkindley  and  Ross),  A.,  ii,  332. 
Meat    extract,   physiological    value    of 

(VoLTZ    and    Baudrexel),    A.,    ii, 

214. 
Meat  juice,  alkali  phosphate  in  (Salk- 

owsKi),  A.,  ii,  39. 
Meconic  acid,  crystallography  of  (Gau- 

beht),  a.,  ii,  101. 
Meconine,    bromo-,   chloro-,    and   iodo- 

(Perkin  and  Robikson),  T.,  783. 
Meconium,    occurrence    of   hsematopor- 

phyrin    in    the    (Borrien),    A.,    ii, 

133. 
Melamazine  and  its  salts,  from  dic3ano- 

diamide  (Hofmann   and   Ehrhart). 

A.,i,  843. 
Melanin  (Gortner),  A.,  ii,  908. 
Melanin    pigments    (Piettre),    A.,   i, 

1006. 
Melanite  from    Sutherlandshire    (Gem- 

mell),  a.,  ii,  300. 
Melanterite  from  Siena  (Manasse),  A. , 

ii,  499. 
Meliatin  (Bridel),  A.,  i,  6.59. 
Melissone  and  its  oxime  (Easterfield 

and  Taylor),  T.,  2303  ;  P.,  279. 
Melting-point      apparatus      (Seidell) 
A.,  ii,  254. 

lines,    retrogressive     (Smits  ;     Smitz 
and  Treub),  A.,  ii,  855. 
Membranes,  cause   of  the   permeability 
of  (MoouE,  RoAF,  and  Webster), 
A.,  ii,  1072. 

semi-permeable,         preparation        of 
(Fouard),  a.,  ii,  267. 
Memorial   lecture,   Berthelot    (Dixox), 

T.,  2353  ;  P.,  270. 
A-^^-Menthadiene      (Henderson       and 

Boyd),  T.,  2161;  P.,  277. 
cis-  and  trajis-^^-^'^^^i-o-'M.enth&Aieiie 

(Perkin),  T.,  751;  P.,  95. 
A^^W-o-Menthadiene  (Perkin),  T.,  757  ; 

P.,  95. 

A^8(9)-o-Menthadiene  (Pehkin),  T.,  737  ; 
P.,  95. 

A^-sw-o-Menthadiene  (Pebkin),  T.,  740  ; 
P.,  95. 


d-  and  cZ?-A2:^(^)-??i-Menthadiene,  synthesis 

of,  and  dihj'drocliloride  of  the  former 

(Haw^orth,  Perkin,  and  Wallace), 

T.,  126,  130;  P.,  4. 
d-  and  ^A■'•*(■''-?^l-Mentlladiene  (Luff  and 

Perkin),  T.,  525;  P.,  57. 
d-A^-^t^^-p-IHLenth&Aieiie       (Chou       and 

Perkin),  T.,  537;  P.,  57. 
Menthandiol      from      i-piuol     hydrate 

(Wallach),  a.,  i,  470. 
1-,  and  7?i-Mentlianol,    phenylurethanes 

of  (Wallach),  A.,  i,  470. 
^-Menthan-8-ol,       phenylurethane       of 

(Wallach),  A.,  i,  470. 
Menthan-2-one,     1-bromo-,     1-   and    5- 

chloro-,    and   1 -hydroxy-    (KoTZ    and 

Steinhorst),  a.,  i,  211. 
Menthan-3-one,     4-bromo-,  and  4-   and 

5-chloro-    (KoTZ    and    SxEiNHORaT), 

A.,  i,  211. 
Mentha  piperita,   peppermint   oil    from 

leaves  of  (Muraour),  A.,  i,  138. 
A*'<9)-?)iMenthene    (Kijner  and  Zavad- 

ovsKY),  A.,  i,  1029. 
A-'-Menthene    (^ibromide     (Henderson 

and  Boyd),  T.,  2161;  P.,  277. 
cis-   and  <raus-A-^-o-Mentlienol(8)  (Per- 
kin), T.,  751;  P.,  95. 
A^-o-Mentlienol(8)       and     its     phenyl- 
urethane (Perkin),  T.,  756;  P.,  95. 
A"-o-Menthenol(8)      and      its      phenyl- 
urethane (Perkin),  T.,  736  ;  P.,  95. 
A"  o-MentlienoI(8)    (Perkin),   T.,   740; 

P.,  95. 

d-  and  rfZ-A^-m-MenthenoUS),   synthesis      I 
.    of,       and      their       phenylurethanes      1 

(Haworth,  Pf.rkin,  and  Wallach), 

T.,  125,  129;  P.,  4. 
d-,  and  Z-A='-wi-Mentlienol(8)  (Luff  and 

Perkin),  T.,  525;   P.,  57. 
rf- A''-^-Menthenol(8)  (Chou  and  Perkin), 

T.,  537;  P.,  57. 
o-Mentlien-5-one,    hydrochloride  of  tho 

oxime,  and  semicarbazone  of  (Kotz  and 

Anger),  A.,  i,  309. 
Menthol,      carbonic      acid      esters      of 
(Einhorn  and  Rothlauf),   A.,   i, 
705. 

ethoxyacetyl  derivative  of  (Einhorn), 
A.,  i,  137. 
Menthols  (Pickard  and  Littlebury), 

P.,  324. 
/3-Menthol-lactoside      and    its    hepta- 

acetyl    derivative   (Fischer),    A.,    i, 

217. 
Menthone,     inversion     of     (Tubandt, 
MoHs,      Tubandt,      and     Wein- 
hausen),  a.,  ii,  28, 

action  of  magnesium  ethyl  iodide  on 
(Vanin),  A.,  i,  474. 

action    of    zinc    and  allyl  iodide  on 
(Saytzeff),  a.,  i,  474. 
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Menthonitrile  nitiosochloride  and  nitrol- 
piperidide   (Wallach    and   Henjes), 
A.,  i,  313. 
Menthoxyacetic  acid,  allyl  and  propyl 
esters  (Frankland  and  O'Sullivan), 
T.,  2332;  P.,  319. 
Henthoxyacetic  allylamide  (Frankland 
and  O'Sullivan),  T.,  2331  ;  P.,  319. 
propylamide        (Frankland        and 
O'Sullivan),  T.,  2332  :  P.,  319. 
Mttenthylcarbamic    acid,   dl-  and  d-^- 
butyl  esters  (Pickard  and  Kenyon), 
T.,  64. 
Menthylglycuronic  acid,  j)reparation  of 

(Bang),  A.,  ii,  664. 
Menyanthes   trifoliata,     new     glucoside 

from  (Beidel),  A.,  i,  659. 
Mercury,  spectrum  of  (Paschen),  A.,  ii, 
833. 
line  spectrum  of  (Glagoleff),   A.,  ii, 

450. 
vacuum  tube   spectra    of    (Horton), 

A.,  ii,  559. 
long-waved  radiation  from  the  vapour 
of  (Rubens  and  v.  Baeyer),  A.,  ii, 
350. 
pure,  electrical  resistance  of,  at  helium 
temperatures  (Onnes),  A.,  ii,  575, 
687. 
colloidal  (Amberger),  A.,  ii,  205. 
reducing  actions  of  (Borar),  T.,  1414  ; 

P.,  128. 
mercuric  oxide  electrode.     See  Elec- 
trode under  Electrochemistry, 
action   of  Allium   sativum  juice  on 

(Banerjee),  p.,  234. 
antiseptic  solutions  of,  action  of  caout- 
chouc on  (Glenny  and  Walpole), 
A.,  ii,  141. 
influence  of  ferric  salts  and  of  mangan- 
ese nitrate  on  the  rate  of  solution  of, 
in  nitric  acid  (Ray),  T.,  1012  ;  P.,  4. 
vapour,  influence  of  gases  on  the  fluor- 
escence of  (Franck  and  Wood),  A., 
ii,  169. 
action   of,   on   sodium   (Kahlenberg 

and  Klein),  A.,  ii,  723. 
sodium      chloride,     and      nickel     or 
platinum,  reactions  in   the   system 
(Peters),  A.,  ii,  1095. 
pharmacological    action    of   insoluble 
preparations  of  (FiLlPPi),  A. ,  ii,  1 01 4. 
complex  compounds  of,  with  cinnamic 
acid    and    its    esters    (Schrauth, 
ScHOELLER,  and  Struensee),  a.,  i, 
595.  „    . 

therapeutics  of  syphilis  and  spiroUosis 
(LAUNOVandLEVADiTi),  A.,ii,  912. 
influence  of  potassium  iodide  on 
the  accumulation  of,  in  the  liver 
(Blumenthal  and  Oppenheim), 
A.,  ii,  1014. 


Mercury      alloys      (^amalgams)      with 
arsenic  (Dumesnil),  A.,  ii,  403. 
with  cadmium,  conductivity  of  (Calvo), 

A.,  ii,  575. 
with  lithium  (Schukoffsky),  A.  ,ii, 

882. 
with  organic  substances  (McCoy  and 

Mookb),  a.,  i,  270. 
with  silver,  relation  of  the  conductivity 
of,  to  temperature  (Calvo),  A.,  ii, 
574. 
with  silver  and  tin  (Joyner),  T.,  195  ; 
P.,  5. 
Mercury  oxychlorides   (Driot),  A.,   ii, 
397. 
Mercuric  bromide,  chloride  and  iodide, 
vapour  pressures   of  (Johnson), 
A.,  ii,  727. 
chloride,  kinetics  of  the  reduction  of, 
by  phosphorous  acid  (Garner, 
Foglesong,  and  Wilson),  A., 
ii,  972. 
action  of,  on  glycine  (Siegfried), 
A.,  i,  427. 
CECsium  chloride  (Foote  and  Haigh), 

A.,ii,  397. 
silver  iodide,   uniformity   of   (We- 

gelius),  a.,  ii,  884. 
oxide,     action     of,     on    hydrazine 
hydrate    (Hale     and    Nunez). 
A.,  i,  845. 
Mercurous  chloride,   vapour  pressure 
of  (Smith  and  Menzies),  A.,  ii,  492. 
Mercury  :— 

Mercurous  chloride  vapour,  constitu- 
tion of  (Smith  and  Menzies), 
A.,  ii,  114. 
reactions  of  (Herz),  A.,  ii,  285. 
j[>erchlorate,  voltameter  with  (Math- 
ers and  Germann),  A.,  ii,  577. 
nitrate,  action   of  ammonia  (Saha 

and  Choudhuri),  A.,  ii,  804. 
sulphate  as  a  depolariser  in  normal 
cells  (VAN  Ginneken),  a.  ,  ii,  179  ; 
(HuLETT),  A.,  ii,  848. 
Limerourammonium  compounds  (Gau- 
dechon),  a.,  ii,  398. 
Mercury  organic  compounds,  aromatic, 
biochemistry    of    (Schrauth    and 
Schoeller),  a.,  ii,  637  ;  (Blumen- 
thal), A.,  ii,  1017. 
disinfecting  power  of  (Schrauth  and 

Schoeller),  A.,  ii,  63. 
pharmacology  of  (MiJLLER,ScHOKLLER, 

and  Schrauth),  A.,  ii,  755. 
aromatic,  physiological  action  ol 
(Blumenthal),  A.,  li,  517. 
Mercurianilinoacetic  acid,  o-brorao-,  o- 
chloro-,  and  o-iodo-,  ethyl  esters  and 
o-hydroxy-,  metallic  salts  and  anhydr- 
ide of  (Schoeller,  Schrauth,  an^ 
Guldacker),  a.,  i,  699, 
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Mercurianilinobutyric  acid,  a-r7tbiomo-, 
a-di(ih\oro-,  and  a-di-iodo-,  elhyl 
esters    and    o-rfihydroxy-,    anhydride 

(SCHOELLER,  SCHRAUTH,  and 

Goldacker),  a.,  i,  700. 
Mercurianilinopropionic      acid,      a-di- 
bronio-,  a-chloro-,  and  dichloro-,  ethyl 
esters  and  a-dihjdroxy-,  anhydride  of 
(ScHOELLER,    SCHRAUTH,     and    GOI.D- 

ackek),  a.,  i,  700. 
Mercorianilinozsovaleric      acid,       a-di- 
bromo-,    a-dichloxo-,    and    adiiodo-, 
ethyl    esters   and    a-(iihydroxy-,    an- 
hydride  (ScHOELLER,  SCHRAUTH,  and 

Goldacker),  A.,  i,  700. 
Mercuricarboxylic      acids,      hydroxy-, 
preparation  of  soluble  compounds  from 
(Farbenfabriken  vorm.  F.   Bayer 
&Co.),  A.,  i,  594. 
Mercury,  detection  of  (Moore),  A.,  ii, 

771. 
detection  of,  in  explosives  (Patterson), 

A.,  ii,  442, 
spectroscopic  detection  of,  in  explosives 

(Florin),  A.,  ii,  1033. 
detection   of,  in  urine   (Salkowski), 

A.,  ii,  771,  934. 
estimation   of,  volumetrically  (Rein- 
thaler),  A.,  ii,  660;  (Smith),  A., 

ii,  824. 
estimation  of,  in  soluble  mercuric  salts 

(Procter  and  Seymour-Jones),  A., 

ii,  541. 
estimation     of,     colorimetrically     in 

urine      (Heinzelmann),     A.,     ii, 

772. 
Mesolite  from  Palagonia,  Sicily  (Ponte), 

A.,  ii,  298. 
Mesothorium  (Marckwald),  A.,  ii,  8. 

chemistry  of  (Soddy),  T.  ,  72. 
chemical  and  radio-active  properties  of 

(Hahn),  a.,  ii,  845. 
actiou  of,  on  animal  germ  cells  (Hert- 

wig),  a.,  ii,  1188. 
UeBOzalic  acid,  preparation  of  esters  of 

(Meyer),  A.,  i,  420. 
brucine  salt  (Hilditch),  T.,  235. 
Metabolism    in    a    case    of    glycosuria 

(Medigreceanu  and  Kristeller), 

A.,  ii,  417. 
function    of  hormones   in   regulating 

(Armstrong  and  Armstrong),  A., 

ii,  642. 
with  resected  small  intestine  (Under- 
bill), A.,  ii,  214. 
of   matter  and  energy,    influence    of 

blood  transfusion   on  the   (Hi.Ri), 

A.,  ii,  739. 
effect      of      parathyroidectomy      on 

(Greenwald),  a.,  ii.  507. 
relation    of    sex    to    (I^rause    and 

Cramer),  A.,  ii,  752, 


Metabolism,  actiou  of  sulphur  compounds 

on  (Jones),  A.,  ii,  742, 

relative  value  of  food-  and  body-protein 

in  (v.  HoEssLiN  and  Lesser),  A., 

ii,  904, 

relation  of  sulphur  and  phosphorus  in 

(Gross),  A.,  ii,  810. 
increase  in,  due  to  the  work  of  type- 
writing (Carpenter),  A.,  ii,  621, 
animal,  use  of  "  romauxankalk "   in 

(Hagemann),  a.,  ii,  507. 
calcium    (Voorhoeve),    A.,    ii,    126, 
622, 
during  lactation,  effect  of  mineral 
waters    on    (Coleschi),    A.,    ii, 
507. 
dependence  of,  on  the  organic  food 
constituents  (Kochmann),  A.,  ii, 
410. 
of  calcium  phosphate  (Berg),  A,,  ii, 

134. 
of   calcium,    magnesium    and    phos- 
phorus,   influence  of  food   on    the 
(Kochmann  and  Petzsch),  A,,  ii, 
506. 
carbohydrate  (Reach),   A.,  ii,   743; 
(Underhill),  a.,  ii,  910, 
and  diabetes  (Pavy  and  Godden  ; 
Underbill  and   Fine),   A,,    ii, 
1001, 
behaviour  of  acetone  substances  in 

(Geelmuyden),  a.,  ii,  904. 
effect  of  ether  on  (Grube),  A,,  ii, 

303, 
effect  of  muciu  acid  on   (Mendel 
and  Rose),  A.,  ii,  410  ;  (Rose), 
A.,  ii,  904, 
by    bacilli  of    the    Proteus    group 
(Glenn),  A.,  ii,  639. 
creatine  and  creatinine  (Mendel  and 
Rose),  A.,  ii,  1002,  1007  ;  (Rose), 
A.,  ii,  1012, 
creatine  and  creatinine,  in  dogs  with 
Eck  fistula  (Foster  and  Fisher), 
A.,  ii,  744. 
of  creatinine  (Voegtlin  and  ToWLKs), 

A.,  ii,  411, 
fat,   in   absence    of   pancreatic    juice 

(Jansen),  a.,  ii,  623. 
gaseous,   in    anaphylaxis   (Loenino), 
A.,  ii,  993. 
influence    of    intake    of    food    on 
(Gigon),  a.,  ii,  741. 
human,  influence  of  high  altitudes  on 

(v.  Wendt),  a.,  ii,  606, 
iron,  effect  of  diet  on  (Kochmann), 

A.,  ii,  1004. 
manganese  (Piccinini),  A.,  ii,  622. 
nitrogen,  by  bacteria  (Boehncke),  A., 

ii,  638. 
nitrogen,  influence  of  ammonium  salts 
on  (Pescheck),  A.,  ii,  1002. 
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Metabolism,  effects  of  loss  of  blood  and 
prolonged  inanition  on  (Fuchs), 
A.,  ii,  58. 
effect  of  injections  of  sodium  chloride 

on  (Tkosianz),  A.,  ii,  134. 
of  the  coyote  (Hunter  and  Givens), 
A.,  ii,  303. 
nuclein,    in    the    <iog   (Levenk    and 

Medigreceanu),  a.,  ii,  303. 
of  oxalic  acid  (Pohl),  A.,  ii,  51. 
phosphorus     (Gkegersen),     A.,     ii, 

304. 
protein  (Loeb),  A.,  ii,  51  ;  (Frank 
and  Schittenhelm),  A.,  ii,  127  ; 
(de  Waele  and  Vandevklde), 
A.,  ii,  128  ;  (Frank  and  Schit- 
tenhelm), A,,  ii,  904. 
influence  of  alcohol  on  (Salant  and 

Rieger),  a.,  ii,  411. 
influence  of  various  foods  on  (Wolf 

and  Osterberg),  A.,  ii,  1003. 
effect  of  pregnancy   on   (Murlin), 

A.,  ii,  1004. 
of  the  dog,  effect  of  chloroform  on  the 

(Lindsay),  A.,  ii,  303. 
of   the    foetus    (Lindsay),    A.,   ii, 

1115. 
effect  of  muscular  work  on  (Pug- 

liese),  a.,  ii,  624. 
in   phloridzin  diabetes  (Wolf  and 
Osterberg),  A.,  ii,  512. 
purine  (Scaffidi),    A.,  ii,  216,  507, 
625. 
importance  of  allantoin  in  (Hunter 

and  Givens),  A.,  ii,  218. 
influence   of   phenylcinchonic   acid 
(atophan)    on    (Starkenstein), 
A.,  ii,  753. 
in  liver  disease  (La  Franca),  A.,  ii, 

1013. 
action  of  atophan  on  (Fromherz), 
A.,  ii,  1016. 
of  starch  (Verzar),  A.,  ii,  744. 
of  sulphur,  effect  of  colloidal  sulphur 

on  (Maillard),  A.,  ii,  622. 
uric  acid,  in  rabbits  (Ackroyd),  A., 

ii,  747. 
estimation  of  sulphur  in  (Taylor),  A., 
ii,  410. 
Metaborates.     See  under  Boron. 
Hetal,  potential  differences  between  a, 
and     electrolytes     (Guyot),     A.,    ii, 
1053. 
Metallic  chlorides,   thermal  analysis  of 
binary  mixtures  of  (Menge),  A., 
ii,       982 ;       (Sandonnini      and 
Scarpa),  A.,  ii,  984. 
solidification  of  aqueous  solutions  of 
(Speransky    and    Pavlinova), 
A.,  ii,  1087. 
fluorides,      crystallography      of     (de 
Schulten),  a.,  ii,  605. 


Metallic   halides,   thermal    analysis    of 
mixtures  of  (Herrmann),  A.,  ii, 
801. 
additive     organic     compounds     of 
(Menschutkin),  a.,  i,  992. 
ions,  relation  between  the  absorption 
spectra      of,     and     their    valency 
(Crymble),  p.,  68,  328. 
nitrides,  preparation  of  (Vournasos), 

A.,  ii,  600. 
oxides,  action  of  hydrogen  fluoride  on 
(van  Haagen  and  Smith),  A.,  ii, 
894. 
action  of,  with  phosphoryl  chloride 
(Bassett  and  Taylor),  T.,  1402  ; 
P.,  155. 
action   of  thionyl  chloride  on   (Dar- 
ZENS  and  Bourion),  A.,  ii,  878. 
catalytic     scission     of     esters    by 
(SABATiERandMAiLHE),A.,i,348. 
peroxides,   constitution  of  (Tubandt 

and  Riedel),  A.,  ii,  987. 
salts,  action   of  ultra-violet  light  on 
(Berthelot    and    Gaudechon), 
A.,  ii,  242. 
and    mixtures    of   salts,    electrical 
conductivity   of   (Benrath    and 
Wainoff),  a.,  ii,  847. 
conductivity    and     dissociation    of 
(HosFORD    and    Jones),    A.,  ii, 
960;  (Winston  and  Jones),  A., 
ii,  961. 
compounds    of,    with    hexamethyl- 
enetetramine  (Barbieri  and  Cal- 
zolari),    a.,  i,    184,    266,    268; 
(Barbieri  and  Lanzoni),  A.,  i, 
268. 
hydrazinates     of    (Franzen      and 

Lucking),  A.,  ii,  285. 
compounds  of,   with   nitrous  oxide 
(Kohlschutter  and  Sazanoff), 
A.,  ii,  730. 
sulphides,  action  of  carbonyl  chloride 

on  (Chauvenet),  A.,  ii,  602. 
alkyl       sulphates,       hydrolysis       of 
(Drushel  and  Linhart),   A.,   ii, 
707. 
Metallography,  solid  colloidal  solutions 
in  (Benedicks),  A.,  ii,  25  ;  (Lotter- 
moser),  a.,  ii,  194. 
Metals,     spectra     of     combustion     of 
(Meunier),  a.,  ii,  679. 
photoelectric    effect     of    (Pohl    and 
Pringsheim),  a.,  ii,  787  ;  (Linde- 
mann),  a.,  ii,  788. 
influence  of  radium  rays  on  the  photo- 
electric sensitiveness  of  (Dember), 
A.,  ii,  567. 
velocity  of  emission  of  electrons   by 
(Hughes,    Kovarik,    and    Zakr- 
ZEW^SKi),  A.,  ii,  572  ;   (Haber  and 
Just),  A.,  ii,  954. 
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Metals,    heated,    formation  of  positive 

ions  by  (Klemensiewicz),  A.,  ii, 

1050. 
relation  between  the  optical  constants 

and  potential   of  (Fr^ederick.sz), 

A.,  ii,  449. 
galvanic      self-induction      of      (van 

Deventek),  a.,  ii,  693. 
electrical  conductivity   of,    on    lique- 
faction (Wagner),  A.,  ii,  177. 
heat  liberated  during  the  absorption 

of  electrons  by  (Richardson    and 

Cooke),  A.,  ii,  358. 
thermoelectric  forces  of  solid  solutions 

of  (Bernoulli),  A.,  ii,  363. 
thermal  expansion  of  (Gruneisen),  A., 

ii,  851. 
elasticity  and   thermal  expansion   of 

(Sieglerschmidt),  a.,  ii,  851. 
conduction   of,    number    of   electrons 

concerned  in  (Nicholson),  A.,  ii, 

836. 
variation  of  the  Thomson  effect  with 

temperature   in   (Cermak),   A.,  ii, 

177. 
influence  of  pressure  on  the  melting- 
points  of  (Johnston  and  Adams), 

A.,  ii,  696. 
influence  of  temperature  on  the  com- 
pressibility of  (Gruneisen),  A.,  ii, 

188. 
relation    between    tlie     temperature- 

coefiicient  and  the  specific  resistance 

of  (Lindesk),  a.,  ii,  176. 
passivity  of  (Dunstan  and  Hill),  T., 

1853;   P.,    222;    (Kistiakowsky), 

A.,  ii,  401  ;  (Flade),  A.,  ii,   461  ; 

(Grave),  A.,  ii,  896. 
formation  of  solid  solutions  of  (Bruni 

and    Meneghini),     A.,     ii,     703, 

860. 
alloys  of,  with  silicon  (Frilley),  A., 

ii,  879. 
velocity   of  solution   of,  in  dissolved 

iodine  (van  Name  and  Bosworth), 

A.,  ii,  973. 
action    of    ammonium    trinitride    on 

(Browne    and    Houlehan),     A., 

ii,  1085. 
corrosion  of  (Longmuir),  A.,  ii,  1089. 
corrosion  of,  in  sodium  trinitride  solu- 
tion (Turrentine),  a.  ,  ii,  693. 
aerial    oxidation    of    (Dunstan    and 

Hill),  T.,  1835;  P.,  221. 
action  of  hydrogen   sulphide   on   the 

alkyloxides  of  (Rule),  T.,  558  ;  P., 

60. 
sulphuration  of  (Ohmann),  A. ,  ii,  481. 
action     of     sulphuryl     chloride     on 

(North),  A.,  ii,  798. 
decomposition   of   water    by    (Kern- 

BAUM),  A.,  ii,  716. 


Metals,  bivalent,  organic  persulphates  of 
(Barbieri  and  Calzolari),  A., 
ii,  889. 
compounds  of  organic  salts  of,  with 
ammonia,   pyridine   and   phenyl- 
hydrazine      (Grossmann       and 
Jauer),  a.,  i,  944. 
colloidal,  solutiorre  of  (Lorenz),  A.,ii, 
379. 
solubility    of,     in     distilled    water 
(Thaube-Mengarini  and  Scala), 
♦    A.,ii,  116. 
action    of,     on     guaiaconic      acid 

(Buckmaster),  a.,  i,  390. 
pharmacological  action  of  (Gros  and 
O'Connor),  A.,  ii,  418. 
rare,  action  of  salicylic  acid  on  acids 

of  the  (MuLLEii),  A.,  ii,  940. 
univalent,  thermal  analysis  of  binary 
mixtures     of    the     chlorides    of 
(Sandonnini),  a.,  ii,  800. 
thermal    analysis    of    mixtures    of 
cuprous    chloride  with   chlorides 
of     (Sandonnini  ;    Poma      and 
Gabbi  ;  DE  Cesaris),  A.,  ii,  606. 
volatile,    vapour-pressure    curves  and 
heat  of  evaporation  of  (Greenwood), 
A.,  ii,  468. 
recovery  of  hammered  (Guillet),  A., 

ii,  97. 
of    the    iron    group,    magnetisability 

of  salts  of  (Weber),  A.,  ii,  1057. 
of  the  platinum  group,  physical  pro- 
perties of  alloys  of  (Geibel),  A.,  ii, 
10,  361. 
precipitation  of,  from  solutions  of  their 
salts   by   hydrogen   (Ipatieff   and       | 
Werkhowsky),  a.,  ii,  716.  ' 

replacement  of,  from  non-aqueons  solu- 
tions, and  their  solubility  in  oleic 
acid  (Gates),  A.,  ii,  394. 
action  of,   on  the  reagents   for  blood 

(Michel),  A.,  ii,  556. 
reactivity  of  halogen  atoms   towards 
(Staudinger,    Clar,  and  Czako), 
A.,  i,  624. 
action  of,  on  aromatic  ke to- chlorides, 
(NoRRis,  Thomas,  and  Brown),  A., 
i.,  31. 
resistant,  action  of  phosphoric  acid  on 
(Wunder  and  Jeanneret),  A.,  ii, 
719. 
giving  sulphides    insoluble   in   dilute 
acids,    rapid    detection    of   (Pozzi- 
Escot),  A.,  ii,  940. 
of  the  platinum  group,  qualitative  de- 
tection of  (Curtman  and  Rothberg), 
A.,  ii,  661. 
estimation  of,  electrolytically  (Perdue 

and  Hulett),  A.,  ii,  433. 
apparatus  for  the  electrolytic  (Sand 
and  Smalley),  A.,  ii,  434. 
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Metals,    separation    of,    without    using 
hydrogen  sulphide  (Ebler),  A.,  ii, 
932. 
use  of  ether  in  separation  of  (Mylius 

and  Huttner),  A.,  ii,  540. 
qualitative      analysis      of,       without 
hydrogen   or   ammonium   sulphides 
(Pamfu,),   a.,    ii,    1030;    (Roche), 
A.,  ii,  1031. 
Metaphosphates.   See  under  Phosphorus. 
Metatungstic  acid.  See  under  Tungsten. 
Meteoric  iron,  synthesis  of  (Benedicks), 
A.,  ii,  495. 
from  Alexandria   (Meuniee),   A.,   ii, 

1106. 
from  Colorado  (Headden),  A.,  ii,1106. 
Meteoric  stone,  from  Dokachi  (Clarke 
and  Bowman),  A.,  ii,  616. 
from  Seeland  (Buezina),  A.,  ii,  48. 
Meteoric  stones  (Wahl),  A.,  ii,  47. 
Meteoric  studies  (Farrington),  A.,  ii, 

407. 
Methane,  equilibrium  of   the  formation 

of  (Pring  and  Faielie),  P.,  305. 
Methane,  dichloro-,  action  of,  with  di-p- 
tolylmethane  (Lavaux),  A.,  i,  533. 
nitro-,  condensation  of  aromatic  alde- 
hydes  with   (Remfry),  T.,  282  ; 
P.,  20. 
sodium  derivative,  action  of  phenyl- 
carbimide     on    (Steinkopf    and 
Daeoe),  a.,  i,  280. 
Methanedisalicylic  acid    and    its    salts 
and     derivatives    (Clemmensen    and 
Heitman),   a.,  i,    542. 
Methanedi-  and  trisulphonic  acids,  ytt 
riuni  salts  (Pratt  and  James),  A.,  ii, 
893. 
Methoxide,    sodium,    action   of,     on    7- 

nitrostilbene  (Heim),  A.,  i,  717. 
4-Metlioxyacetoplienone,  co-amino-, 

hydrochloride        (Maknich        and 
Hahn),  a.,  i,  649. 
2:5-rfthydroxy-,    and    its    derivatives 
(Bargellini  and  Aureli),A.,i,855. 
5-Methoxyacetophenone,2:4-rfihydroxy-, 
and  its  acetyl  derivative  (Bargellini 
and  AuRELi),  A. ,  i,  856. 
4-Metlioxy-3  aldehydotriphenylacetic 
acid,  methyl  ester  (Bistrzycki   and 
Fellmann),  a.,  i,  133. 
€  -Methoxyamyltrimethylammonium 

iodide  (v.  Braun),  A.,  i,  612. 
2>Metlioxy-o-o-anisylcinnamic  acid 

(Stoermer  and  Friemel),  A.,  i,  633. 
1-Methoxyanthraquinone        monoxime 
(Freund  and  Achenbach),  A. ,  i,  70. 
4-chloro-  (Farbenfabriken  vorm.  F. 
Bayer  &  Co.),  A.,  i,  469. 
2-Methoxyanthraquinone,     1-   and      3- 
amino-,  nitro-,  and  iodo-  (Benescii), 
A.,  i,  794. 


Methoxyanthraquinones,  preparation  of 
(Farbenfabriken  vorm.  F.  Bayer 
&  Co.),  A.,  i,  469. 
2-Methoxybcnzaldehyde,  4-aniino- 

(Blanksma),  a.,  i,  62. 

l-/>-Methoxybenzeneazo-2  chloronaphth- 

alene    and    its      acetyl      derivatives 

(CiiARRTERand  Ferreri),  A.,i,  1046. 

0-  and/>-Methoxybenzenea20-/3-naphthol 

(Charrikr  and  Ferreri),  A.,  i,  1046. 

o-Methoxybenzoic      acid,     dzthio-      (o- 

methoxyphenylcarhil/iionic  acid), 

methyl  ester  of  (HoiiN  and  Block), 

A.,  i,  49. 

4  Methoxybenzoic   acid,   2-acetylamino- 

(KALLE&  Co.),  A.,  i,  666. 
4-Methoxybenzophenone,      o-,     and    p- 
chloro-,  a   and  )3-chloroimino-,  o-  and 
;8-chloroiiiiino-^-chloro-     (Peterson), 
A.,i,  880. 
5-Methoxybenzophenone,      2:4-f^i-hydr- 
oxy-  (Bargellini  and  Martegiani), 
A.,  i,  966. 
3-Methoxy-l;2-benzoquinone        (Will- 

.statter  and  Muller),  A.,  i,  728. 
o-Methoxybenzoylbenzainidine(TiTHER- 

LEY  and  Hughes),  T.,  1506. 
2-iw-Methoxybenzyl-l:3-dihydroiso- 
indole  and  its  salts  (Tiffeneau),  A., 
i,  810. 
a-^)-Methoxybenzyl-aa-dimethylaceto- 
phenone  (Haller  and   Bauer),    A., 
i,  726. 
?)-Methoxybenzyldimethylamine  and  its 

salts  (Tiffeneau),  A.,  i,  779. 
a -p  Metboxybenzylideneamino-o-;;- 
methoxyphenylacetamide       (Clarke 
and  Francis),  T.,  323. 
0-  and  p-Methoxybenzylideneamino-a- 
phenylacetamide        (Clarke       and 
Francis),  T.,  321. 
/^-Methoxybenzylidenehydantoin 

(Wheeler,  Hoffman,  and  Johnson), 

A.,i,  923. 

p-Methoxybenzylmethylamine    and    its 

hydrochloride  (Tiffeneau),  A.,  i,  779. 

Methoxyberberinium  salts  (Pyman),  T., 

1696;  P.,  215. 

Methoxycampboroxalic     acid,     methyl 

ester   (Tingle  and  Bates),  A.,  i,  54. 

/)-/^)-Methoxycinnamamide     (Stoermer, 

Friderici,  Brautigam,    and  Neck- 

EL),  A.,  i,  296. 

?M-Metlioxycinnamic  acid,  methyl  ester 

(Posnkr),  a.,  i,  53. 
wi-Methoxycinnamic  acid,  4:6-  rfi'hydr- 

oxy-  (Moore),  T.,  1016  ;  P.,  119. 
;?-Methoxycinnamic  acid,  disulphide  of 

(Curtius  and  Kastner),  A.,  i,  333_. 
p-methoxjallocinnaxaie    acid     and     its 
derivatives   (Stoermer,     Friderici, 
Brautigam,  and  Neckel),  A.,  i,  297. 
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2-Methoxydibenzyl,  4'-hydroxy- 

(Stoekmek  and  Frikmel),  A.,  i,  633. 
4-Methoxydiethylphthalide      and      its 

?/iononitro-derivative   (Bauer),  A.,  i, 

871. 
3-Metlioxydihydrobenzopyrone    (Tsch  i  - 

TSCHIBABIN  and  Nikitin),  a.,  i,  1007. 
7-  Methoxy-3 .4-  dihydro- 1 :4-l)enzopyrone 

(TscHiTscHiBABiN  and  Nikitin),  A., 

i,  1007. 
2'-Metlioxydiplienylacetaiiiide,    4-hydr- 

oxy-     (BiSTEZYCKi,      Paulus,      and 

Perrin),  a.,  i,  869. 
g'-Methoxydiphenylacetic  acid,  2-liydi- 

oxy-,  lactone  of  (BisTKZYCKi,  Paulus, 

and  Perrin),  A.,  i,  869. 
4'-Methoxydiplienylacetic  acid,  4-hydr- 

oxy-     (BisTRZYCKi,      Paulus,      and 

Perrin),  A.,  i,  868. 
4'-Methoxydiplieiiylacetoiiitrile,  4-hydr- 
oxy-,  and  its  acetyl  derivative  (Bis- 
TRZYCKi,  Paulus,  and  Perrin),  A., 
i,  868. 

3:4-dihydroxy-,     and     its     diacetate 
(BisTRZYCKi,  Paulus,  and  Perrin), 
A.,  i,  868. 
a-Methoxy-o5-diphenylethane,    /3-nitro- 

steieoisomeric,  preparation  of  (Heim), 

A.,  i,  717. 
^-Methoxydiphenylphthalide     (Meyer 

and  Fischeh),  A.,  i,  723. 
2'-lIetlioxydiphenylsulphone-2-sulpli- 

inic  acid  (Fries  and  Vogt),  A.,  i,  557. 
2'-lIethoxydiphenylsulphone-2-stilph- 

onio  acid,  and  its  auilide  (Fries  and 

Vogt),  a.,  i,  557. 
2'-Hethoxydipiienyl8ulphone-2-8ulph- 

onyl  chloride  (Fries  and  Vogt),  A., 

i,  557. 
3-Methoxy-l:4-diplienyl-l:2:4-triazol- 

one  (BuscHand  Limpach),  A.,  i,  335. 
2-Metlioxy-4'-etlioxystiIbene(STOERMER 

and  Friemel),  A.,  i,  632. 
Methoxyl  group,  estimation  of,  in  soils 

(Shorey  and  Lathrop),  A.,  ii,  327. 
4-Methoxy-l-methyIantliraqmnone 

(Fischer  and  Sapper),  A.,  i,  280. 
3-Methoxy-5-methyl-2-/mlilorometliyl- 

phthalide  (Meldrum),  T.,  1716. 
6-Methoxy-3-niethyl-2-<rtchloromethyl- 

phthalide  (Meldrum),  T.,  1716. 
3-Methoxy-4:6-methylenedioxy-l-;3- 

methylaminoethylbenzeae,    2-cyaiio-, 

and  its  salts  (Rabe  and  McMillan), 
^A.,i,  77. 
2'-Metlioxy-3-methyldiphenylacetamide, 

4-hydroxy-  (Bistrzycki,  Paulus,  and 

Perrin),  A.,  i,  869. 
4'-Methoxy-6-inetliyldiphenylacetam- 

ide,   2-hydroxy-,   and  its   derivatives 

(Bistrzycki,  Paulus,  and  Perrin), 

A.,i,  868. 


2'-Methoxy-3-methyldiphenylacetic 
acid,    4-hydroxy-,    lactone    of    (Bis- 
trzycki, Paulus,  and  Perrin),  A.,  i, 
869, 

2'-Metlioxy-5-methyldiphenylacetic 
acid,  2-hydroxy-,  and  its  derivatives 
(Bistrzycki,  Paulus,  and  Perrin), 
A.,  i,  869. 

4'-Methoxy-3-metliyldiphenylacetic 
acid,  4-hydroxy-  (Bistrzycki,  Paul- 
us, and  Perrin),  A.,  i,  868. 

4'-Metlioxy-5-inethyldiphenylacetic 
acid,    2-hydroxy- (Bistrzycki,  Paul- 
us, and  Perrin),  A.,  i,  868. 

4'-Metlioxy-3-methyldiphenylacetonitr- 
ile,  4-hydroxy-,  and  its  acetyl  deriva- 
tive (Bistrzycki,  Paulus,  and  Per- 
rin), A.,  i,  868. 

2-Methoxy-3:4-methylenedioxy-6-;3-di- 
methylaminoethylstilbene,  2':4'-  and 
2:6'-dimtro-    and    derivatives    (Hope 
and  Robinson),  T.,  2127,  2129. 

8-Metlioxy-6:7-metliylenedioxy-l-phen- 
yl-2-methyl-l:2-dihydrowoquinoline 
(Freund  and  Lkderer;,  A.,  i,  910. 

2-Metlioxy-3:4-methylenedioxy-6-vinyl- 
stilbene,  2' -A' -dinitro-  (Hope  and 
Robinson),  T.,  2130. 

6-Methoxy-3-methylplithalic  acid  and 
its  anhydride  (Meldrum),  T.,  1718. 

3  Metlioxy-6-metliylphthalic  acid  and 
its  anhydride  (Meldrum),  T.,  1720. 

5-Methoxy-3-inethylplitlialide  (Mel- 
drum), T.,  1718. 

3-  Methoxy-  5  -methy  Iphthalide  ( M  e  l- 
drum),  T.,  1720. 

5-Methoxy-3-methylplithalide-2-carb- 
oxylic  acid  and  its  calcium  salt  (Mel- 
drum), T.,  1717. 

3-Methoxy-5-methylphthaIide-2-carb- 
oxylic  acid,  and  its  calcium  salt  (Mel- 
drum), T.,  1719. 

w-Methoxymethylpyromucic  acid 

(Cooper and NuTTALL),T.,  1119  ;  P., 
134. 

l-Methoxynaphthalene,  4-acetylamino-, 
and  4-nitro-  (Vokoschsoff),  A.,  i, 
341. 

1  -  Methoxynaphthalene  -  4- snlphonic 
acid,  sodium  salt  (Voroschsoff),  A., 
i,  341. 

Metlioxyj?erinaphth-hydrindoiie  (Bar- 
GER  and  Starling),  T.,  2030  ;  P., 
259. 

)3-2-]IIethoxynaphtliylacrylic  acid  (Bar- 
ger  and  Starling),  T.,  2032  ;  P.,  258. 

j3-2-Metlioxyiiaphthylpropionic  acid 
(Barger  and  Starling),  T.,  2030  ; 
P.,  258. 

j3-77i-Methoxyplienoxypropiouic  acid 
(Tschitschibabin  and  Nikitin), A.,  i, 
1007. 
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o-2)-Methoxyphenylacetamide,  a-amino-, 

and    its     derivatives     (Clarke    and 

FitAxcis),  T.,  323. 
c-Methoxyphenylacetyl  chloride 

(Staudinger  and  Kupfer),  A.,  i,  641. 
rj-Methoxy-o-phenyl-rj-^j-anisyl-Aay- 

heptadien-e-one,  C-bromo-,  and  yC-di- 

bromo-  (Bauer and  Dieterle),  A.,  i, 

881. 
Tj-Methoxy-a-plienyl-rj-anisyl-Aav-hept- 

adien-e-onephenylliydrazone,  C- 

bromo-,    and    -ySC-trihvomo-    (Bauer 

and  Dieterle),  A.,  i,  921. 
Tz-Methoxy-a-phenyl-rj-p-anisyl-Ai-hept- 

en-€-one,    ySC-t7-ihvomo-  (Bauer  and 

Dirterle),  a.,  i,  882. 
y-Methoxyphenylcarbithionic  acid.    See 

o-Methoxybenzoic  acid,  c^ithio-. 
7>-Methozyphenylcarbithionic  acid.    See 

Anisic  acid,  dithio-. 
a-;7-MetlioxyphenyIcoumaric  acid 

(Stoermer  and  Friemel),  A.,  i,  633. 
4'-Methoxy-/3-pheiiylcoumarin,    4-hydr- 

oxy-  and  its  acetyl  derivative  (Bar- 

(jELLiNiand  Leonardi),  A.,  i,  902. 
4-Methoxy-o-pheiiyIethaiie,      0-S:5-tri- 

nitro-a-hydroxy-  (Remfry),  T.,   285  ; 

P.,  21. 
/j-Methoxyphenylethyl  alcohol  (  Aktien- 

Gesellschaft  fur  Anilin-Fabrika- 

tion),  a.,  i,  857. 
OT-Methoxyphenylethylamine,  a-jo- hydr- 
oxy-, and  its  hydrochloride  and  benz- 
oyl derivatives  (Moore),  T.,  418  ;  P., 

42. 
^-Methoxyphenylhydantoin       (Clarke 

and  Francis),  T.,  324. 
a-Methoxyphenylhydrocoumaric       acid 

(Stoermer  and  Friemel),  A.,  i,  632. 
i>-Methoxyphenyl-)3-naplitliacinchonic 

acid,    0-  and  ?n-hydroxy-   (Pauly,   v. 

Buttlar,   and  Lockemann).   A.,   i, 

787. 
2)-  Methoxjrphenylpropioiiamide    (Fare- 

ENFA15RIKEN  VORM.   F.  BaYER  &  Co. ), 

A.,i,  629. 
3-Methoxy-)3-plienylpropioiiic  acid  and 

its  methyl  ester  (Schrauth,  Schoell- 

ER,  and  Struexsee),  A.,  i,  641. 
S-Methoxy-jS-piienylpropioiiic  acid,  2:4- 

cJthydroxy-,  and  its  lactone  (Moore), 

T.,  1047  ;  P.,  119. 
7)-MethoxyphenyUsopropyltrimethyl- 

ammonium  iodide  (Rosenmuxd),  A., 

i,  34. 
jj-Methoxyphenylpyruvic  acid  (Wake- 
man  and  Dakin),  A.,  ii,  417. 
5-Metboxy-3-plienyl-l:3:4-tliiodiazole-2- 

anil   (BuscH  and  Limpach),    A.,    i, 

334. 
6-Metlioxyplienylthioglycol-o-carboxyI- 

ic  acid  (Ka.lle  &  Co.),  A.,  i,  666, 


4-Methoxyplitlialic  anhydride,  action  of 

magnesium    organic     compounds     on 

(Bauer),  A.,  i,  871. 
)3-Methoxypropionic  acid,  methyl   ester 

(Palomaa  and  Kilpi),  A.,  i,  176. 
4-Methoxypropylbeiizene,  3-nitro- 

(Thoms    and     Drauzburg),     A.,    i, 

716. 
6-Methoxyquinoline,    absorption    spec- 
trum of  (DoBBiE  and  Fox),  P.,  235. 
2;-Methoxysalicylaldehyde,  occurrence  of 

in  a  species  of  Chlorocodon  (GoULDiNG 

and  Pelly),  P.,  235. 
^-Methoxysalicylideneaniline    (Gould- 

ING  and  Pelly),  P.,  235. 
2-Methoxystilbene,  4'-hydroxy- 

(Stoeraier  and  Friemel),  A.,  i,  632. 
4-Methoxystyreiie,    w-i-dimtro-    (Rem- 
fry), T.,  286  ;  P.,  21. 
2-7?i-Methoxystyryl-4-quinazoloiie,      p- 

hydroxy-(BooERT,  Bell,  and  Amend), 

A.,  i,  162. 
i^Methoxystyryl  /8-styrylvinyl  ketone, 

bromides  of  (Bauer  and  Dieterle), 

A.,  i,  881. 
Methoxysulphonic    acid,    yttrium    salt 

(Pratt  and  James),  A.,  ii,  893. 
i>Methoxythiobenzoyl(iisulphide(H6HN 

and  Block),  A.,  i,  50. 
2'-Methoxy-2-thioldiphenylsulphoneand 

its  methyl  ether  (Fries  and  Vogt), 

A.,  i,  557. 
5-Methoxy-r.'i-toluic  acid  and  its  methyl 

ester  (Meldrum),  T.,  1716. 
2-Methoxy-^-toluidine    and    its    acetyl 
derivative  (Blanksma),  A.,  i,  62. 

3:5-(^Zxnitro-,  and  its  acetyl  derivative 
(Blanksma),  A.,  i,  39. 
5  ■  Methoxy- 1:3:7-  trimethyh'souric     acid 

(Biltz),  a.,  i,  168. 
4-MethoxytriphenylacetonitriIe     (  Vor- 

LANDER,  FrIEDBERG,  VAN  DER  MeRVE, 

Rosenthal,  HuTH,and  v.Bodecker), 

A.,i,  867. 
;?-Methoxytriphenylethylene      (Staud- 
inger and  Kon),  A.,  i,  879. 
o-(or    /3-)Methoxy-i3-l  :2-triphenyl-3- 

ethylhydrasimethylene  (Rassow  and 

Burmeister),  a.,  i,  821. 
Methyl    alcohol,   equilibrium   of,    with 
hydrochloric  acid  and  with  sulphur 
dioxide  (Baume  and  Pamfil),  A., 
i,  414. 

and  carbon  rfioxide  or  hydrogen  sulph- 
ide, fusibility  curves  of  mixtures 
of  (Baume  and  Perrot),  A.,  ii, 
696. 

and  sulphuric  acid,  equilibrium  in  the 
reaction  between  (Kremann  and 
Neumann),  A.,  ii,  28. 

distinctioTi  between,  and  ethyl  alcohol 
(Klein),  A.,ii,  340. 
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Methyl  alcohol,  physiological  action  ul' 
(Forster),  a.,  ii,  753. 
toxicity  of  (Lewin),  A.,  ii,  753. 
Methyl  ether,  fusibility  curves  of  mix- 
tures of,   with   acetylene,   ethylene 
and  nitric  oxide  (Baume  and  Ger- 
mann),  a.,  i,  830. 
and  carbon  dioxide  or  hydrogen' sulph- 
ide,   fusibility   curves   of   mixtures 
of  (Batjme  and   Perrot),   A.,   ii, 
696. 
Methyl  e-dimethvlaminoamyl  ether  (v. 
(Braun),  A.^  i,  613. 
bromide,  preparation  of  (Bygden),  A., 

i,  413. 
^rifluoroethyl  ether  (Swarts),  A.,  i, 
763. 
Methylacetonylanthranilic   acid  (Hoi- 
ben,  Arendt  and  Ettinger),  A., 
i,  129. 
3-Methylacetophenone,  a;-chloro-5- 

amino-,  acetyl  derivative  (Kunckell), 
A.,  i,  991. 
4-Methylacetophenon8,  «-chloro-3- 

amino-,       and      w-chloro-w-bromo-S- 
amino-,  acetyl  derivatives  of  (Kunck- 
ell), A.,  i,  991. 
3-,   4-,   and  S-Methylacetophenone,    2- 
hydroxy-,  and  their  derivatives  (An- 
scHiJTZ  and  Scholl),  A.,  i,  316. 
10-Methylacridine,  salts  of  (Kaufmann, 
Albertini,    and    Widmer),    A.,    i, 
751. 
o-Methyladipic    acid,    silver  salt  (Ha- 
woRTH,  Perkin  and  Wallach),  T., 
130. 
)3-Methyladipic     acid,     methyl      ester 

(Semmler  and  Maver),  A.,  i,  733. 
y3-Methyl-a-allylbutyric    acid,    a-hydr- 
oxy-,  and  its  ethyl  ester  (Daezens), 
A.,  i,  260. 
l-Methyl-3-allylc2/c/ohexaii-3-ol,  and  its 
oxidation  products  (Saytzeff),  A.,  i, 
444. 
l-Methyl-3-allyl-A^-cj/cZohexen-3-ol 
(Matschurevitsch),  a.,  i,  962. 
Methylallylpropylamine  and  its  platini- 
chloride  and  aurichloride  (Emde  and 
Schellbach),  a.,  i,  282. 
Methylamine   uranyl    phosphate  (Bar- 

the),  a.,  i,  526. 
2:5-jo-Methylaminoanilo-l-phenyl-2:3- 
dimethylpyrazole   and    its   salts  and 
derivatives  (Michaelis,    Wurl,  and 
Doepmann),  a.,  i,  1041. 
l-Methylaminoanthraquinone         (U  ll- 
MANN  and  Fodor),  A.,  i,  467. 
4-bromo-  (Farhenfabriken  vorm.  F. 
Bayer  &  Co.),  A.,  i,  469. 
Methyl-2:4  cftaminoanisole       (Aktien- 
Gesellschaft  fur  Anilin-Fabrika- 
tion),  a.,  i,  493. 


5-Methylaininobenzyl-3-methylbenaoic 
acid.    2-hydroxy-   (Anilinfarben   & 
Extrakt-Fabriken     vorm.     J.    R. 
Geigy),  a.,  i,  978. 

ai-Methyiaminobeiizylmethylcarbiiiol 
and   its  hydrochloride  (Schmidt  and 
Calliess),  a.,  i,  743. 

w-Methylaminobenzylmethyl  ketone 
and  its  hydrochloride  (Schmidt  and 
Calliess),  A.,  i,  743. 

4-Methylamino-3:3'-dimethyldiphenyl- 
4'-azo-2'  dimethylaniline       and       its 
derivatives    (Rassow    and   Becker), 
A.,i,  932. 

4-Methylaiiuno-3:3'-dimethyldiphenyl- 
4'-azo-y3-naphthol  (Rassow  and  Bei'K- 
er),  a.,  i,  932. 

4  Methylamino -  3 :3 'dime thy Idiphenyl - 
4'-azo-;8-naphthol-(3:6)disulphoiiic 
acid,  sodium  salt  (Rassow  and  Beck- 
er), A.,  i,  933. 

4  Methylainino-3:3'-dimethyldiphenyl- 
4'-diazoniuin   chloride   (Rassow  and 
Becker),  A.,  i,  932. 

5  -  Methylamino  -1:3-  dimethylhy dantoin 

[acecaffcinc]  (Biltz  and   Krebs),   A., 

i,  241. 
4'  (or  2')  Methylaminodiphenyl,  2(or  4)- 

amino-,  and  its  derivatives  (Rassow 

and  Berger),  A.,  i,  821. 
4-Methylaminodiphenyl  4'-azo-j:>-di- 

methylaniline    and    its    hydrochlor- 
ide   (Rassow    and    Berger),    A.,   i, 

821. 
4(or  5)-Methyl-5  (or  4)-3-aminoethyl- 

glyoxaline  and  its  salts  (Ewins),  T., 

2057  ;  P.,  259. 
6-Methylamino-2-ethylthiolpyrimidine 

(Johns),  A.,  i,  506. 
l-Methylamino-4-methoxyanthraquin- 

one     (Farbenfabriken     vorm.     F. 

Bayer  &  Co.),  A.,  i,  469. 
2-Methylamino-3-methoxybenzoic    acid. 

See  Damasceninic  acid. 
l-Methyl-4-  and  6  /3-aminomethylgly- 

oxaline  and  their  salts  (Pyman),  T. , 

2182;  P.,  275. 
4-(or  5-)Methyl-5-(or  4-)aminomethyl- 

glyoxaline  and  its  salts  (Ewins),  T., 

2059;  P.,  259. 
a-Methylaminp-a-phenylzsopropyl    alco- 
hol and  its  hydrochloride  and  platini- 

chloride   (Emde   and   Ritnne),   A.,  i, 

715. 
o-Methylamlnopropionic  acid,  ethyl  ester 

(Zelinsky,  Annenkoff,  and  Kulik- 

off),  a.,  i,  773. 
Methyl-jS-aminoisopropyl    ketone,    salts 

and  derivatives  of  (Gabriel),  A.,  i, 

213. 
6-Methylamino-2-pyrimidone      and     5- 

amino-  (Johns),  A.,  i,  507. 
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Iklethylammonium  nitrite  (Ray  and  Rak- 
SHIT),  T.,  1016;  P.,  22. 
osmichloride  (Gutbier  and  Maisch), 
A.,  i,  18. 
'i-Methyl-M-amylcarbinol  and  its  hydro- 
gen    phthalate     and     brucine     and 
strychnine  salts  of  the  latter  (Pickard 
and  Kenyon),  T.,  60,  65. 

/-Methiyl-u-amylcarbiiiol  and  hydrogen 
phthalate  of,  and  its  cinchonidine  salt 
(PicKARU  and  Ken  yon),  T.,  61,  65. 

Methyl-n-amylcyanamide  (v.  ]5raun), 
A.,  i,  611. 

5-Methyl-Aj3-emylene  (Gorsky),  A.,  i, 
249. 

I-Methyl-S-i'soamylct/cZohexane  (Mailhe 
and  Murat),  A.,  i,  126. 

l-Metliyl-3-iAoainylCT/cZoliexan-3-ol  and 
its  derivatives  (Mailhe  and  Murat), 
A.,  i,  126. 

l-Methyl-3-2soaniylc?/c^hexene  and  its 
nitrosochloride  (Mailhe  and  Murat), 
A.,  i,  126. 

Methylanhydrocotarninenitromethane 

'  methiodide  (Hope  and  Kobin.sox),  T., 
2120. 

Metliylaniline-2-sulphonic  acid,  4- 
bromo-,  and  the  corresponding  chloride 
and   sulphinic  acid   (Claasz),   A.,   i, 

437. 
6-M[ethylanilino-l-plienyl-3-inethylpyr- 

azole,  4-aniino-,  5-j:?-ehloro-,  and  5-m- 
and  2)-nitro-,  and  their  derivatives 
(Michaelis  and  Abraham),  A.,  i, 
1038. 
5-Methylanilino-l-plienylpyrazole,  and 
4-nitroso-  (Michaelis  and  Walter), 
A.,  i,  1039. 
Methylanilinostyril      phenyl      ketone 

(Andbi?.),  a.,  i,  269. 
5-Methylaniliiio-l-o-  and  ^-tolyl-3- 
methylpyrazole  and  salts  (Michaelis 
andRissE),  A.,  i,  1039. 
Methyl-iJ-anisidine,    and   its    iV-nitro-, 
and  A^-nitroso-derivatives    (Rever- 
iiiN),  A.,  i,  124. 
2:3-,  2:5-,  and  3:5-*'nitro-  (Reverdin 
and  DE  Luc),  A.,  i,  965. 
l-Methylanthracene,  a-  and  p-,  and  the 
picrate  of  the   former,    anil  4-chloro- 
(FiscHER  and  Sapper),  A.,  i,  280. 
Methylantliraiiil,  homology  of  anthranil 

with  (ScHEiBER),  A.,  i,  915. 
A^-Methylanthranilic    acid,    5-nitroso-, 
pyridine  salt  of  (Houben  and  Arendt), 
A.,  i,  129. 
l-ju-Methylanthrapyrimidine,    2-bromo- 
4-amino-  (Farbknfabriken  vorm.  F. 
Bayer  &  Co.),  A.,  i,  167. 
6-(7-)Methylanthraquinone,  1-,  and  2- 
amino-  (Badische  Anilin-  &  Soda- 
Fabrik),  a.,  i,  885. 


Methyl-l-anthraquinonylbenziminazole 

(Ullmann  and  Fodor),  A.,  i,  468. 
Methylaspartic  acid,  ethyl  ester  (Zelin- 
SKY,    Annenkoff,    and    Kulikoff), 

A.,  i,  773. 
Methylatropinium,   salts  of  (Gerber) 

A.,  i,  152. 
A^'-Methylbenzidine   and    its    salts    and 

derivatives    (Rassow    and    Bei:ger), 

A.,  i,  821. 
2-Methylbenziminazole    (Borsche    and 
Rantscheff),  A.,  i,  330. 

oxide,    and   its    salts    (v.    Niement- 
owsKi),  A.,  i,  85. 
5-Metbylbenziminazolone     (Elbs     and 

Schuster),  A.,  i,  192. 
3-Methylbenzotetronic     acid.      See     8- 

Methylcoumarin,  4-hydroxy-. 
d-  and  Z-l-Methyl-4-bromomethylene- 

cyddhex&ne,  rotatory  power  of  (Per- 

KiN  and  Pope),  T.,  1523. 
l-Methyl-4-broinonietliyl';z/t^Zohexaiie,  4- 

bromo-  (Perkin  and  Pope),  T.,  1523. 
Methylbrucine,     acetyl     derivative     of 

(Leuchs  and  Anderson),  A.,  i,  1018. 
7-Methylbutane-o)35-tricarboxyIic  acid, 

and  its  ethyl  ester  and  cyano-,  ethyl 

ester  (Hope  and  Perkin),  T.,  762  ; 

P.,  95. 
i3-Methylbutan-)3-ol-7-one       {trimethyl- 

ketol),     ]>henylmethylhydrazone,    and 

other  derivatives  (Diels  and  Johlin), 

)3-Methylbutan-'y-one,  /3-hydroxyl- 

amino-,  and  its  oxime  and  derivatives, 
and  3-hydroxy-,  oxime,  and  j3-nitroso- 
hydroxylamino-,  oxime  (Cu.smano), 
A.,  i,  186. 

i3-Methylbutanone-i3-ol  and  its  semicarb- 
azone  (Gauthier),  A.,  i,  513. 

;8-Methyl-A«-buten-7-ol      (Farbenfab- 

RiKEN  VORM.  F.  Bayer  &  Co.),  A.,  i, 

598. 
l-Methyl-5-wobutyl-3-allyl-A'-c2/c/o- 

hexeii-3-ol  (Matschurevitsch),  A.,  i, 

962. 

Methyl-w-butylcarbinol,  hydrogen  suc- 
cinate of  (Pickard  and  Kenyon),  T., 
59. 

cMIethyl-H-butylcarbinol,  and  hydrogen 
phthalate  of,  and  its  brucine  salt,  and 
the  cinchonidine  salt  of  the  hydrogen 
succinate  (Pickard  and  Kenyon),  T., 
60,  65. 

Metbyllsobutylcarbinol,  hydrogen  suc- 
cinate of  (Pickard  and  Kenyon),  T., 
59. 

d-  and  /-Methyh'sobutylcarbinols  and 
their  derivatives  (Pickard  and 
Kenyon),  T.,  60. 

;3-Methylbutyleiie  ^S^-glycol  (Ciami- 
ciAN  and  Silber),  A.,  i,  514,  650. 
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l-Methyl-4-<cr<.-butylc?/cZoliexaneacetic 
acid  and  its  ethyl  ester  and  cliloiido, 
and  hydroxy-  (Darzrns  and  Rost), 
A.,  i,  989. 

l-Methyl-S-isobutylcyc^ohexan-S-ol 
(Mailhk  and  Murat),  A.,  i,  126. 

l-Methyl-3-<cr<.-butylcycZohexan-6-one 
(Dahzens  and  Rost),  A.,  i,  290. 

a-Methylbutylmalonamic  acid  (Farben- 

FABRIKEN    VORM.    F.    BAYEK    &    Co.), 

A.,i,  259. 
l-Metbylcaffolide    (Bii/rz    and    Topp), 

A.,  i,  692. 
Methylcarbamidecarboxylic  acid,  esters 

of(MAUGUiN),  A.,  i,  358. 
o-2-Metbylcarbonatobenzoyloxybenzoic 

acid    (EiNHORN,    Haas,    v.     Bagh, 

Ladisch,  and  Rothlauf),  A.,  i,  302. 
3-Methylcarbonato-4-hydroxybeiizoic 

acid  (Fischer  and    Freudenberg), 

A.,  i,  875. 
4  Methylcarbonato-3:5-f?mitro-l-propyl- 

benzene    (Thoms    and    Drauzburg), 

A.,  i,  716. 
(^-l-Methyl-4-cblorobromomethylcycZo- 

hexane,  4-ch1oro-  (Perkin  and  Pope), 

T.,  1528. 
l-Methyl-4-;8)3-(^icbloroethylbenzene,  5- 

chloro-  (Auwers),  A.,  i,  383. 
S-Methyl-S-chloromethylbenzoic      acid, 

2-hydroxy-       (Anilinfarben-         & 

ExTRAKT-FaBRIKEN     VORM.      J.      R. 

Geigy),  a.,  i,  978. 
4(or  5)-Methyl-5(or  4)-chloromethylgly- 

oxaline  and  its  hydrochloride  (Ewins), 

T.,  2056;  P.,  259. 
l-Methyl-l-c?icbloromethylc(/c^ohexadi- 

ene-A^-acetic  acid  and  its  ethyl  ester 

(Auwers),  A.,  i,  298. 
IMethyl-l-c^ichloromethylcycZohexadi- 

ene-4-acetic  acid,  4-hydroxy-,  and  its 

ethyl  ester  (Auwers),  A.,  i,  298. 
l-Methyl-l-(^ichIoromethyl-A^-^-c?/cZo- 

hexadien-4-one,     5-chloro-,    and    its 

semicarbazone,       and       3:5-dichloro- 

(Auwers),  a.,  i,  383,  384. 
l-Methyl-l-f?ichloromethyIcyc?ohexan-4- 

one,     2:3:5:6-te^rcf,chloro-    (Auwers), 

A.,  i,  384. 
l-Methyl-l-c?ichloromethyl-A^-ci/cZo- 

hexen-4-one,  5:6rfichloro-  (Auwkrs), 

A.,  i,  383. 
l-Methyl-l-cZicliloromethyl-4-methyl- 

ene-A^^'^-cycZohexadiene,  3-chloro-,  and 

3:5-rfichloro-  (Auwers),  A.,  1,383,384. 
Methylcodeine    methiodide    (Pschorr, 

Dickhauser,  andD'Avis),  A.,  i,  908. 
Methylcodeinium  salts  (Gerber),  A.,  i, 

154. 
4-  Methylcoumarandione,      pheny  Ihydr- 

azones     of,     and     their     derivatives 

(Auwers  and  Apitz),  A.,  i,  585. 


Methylcodeinium  salts  (GerSer),  A.,  i, 

154. 
a-  and  3-Methyl-o-coumaric  acid  (Fries 

and  Volk),  A.,  i,  203. 
6-Methylcouinarin  and  nitre-  (Clayton), 

P.,  246. 
S-Methylcoumarin,      4-liydroxy-,       (3- 

methylhenzotctronic    acid)    (Anschutz 

and  Scroll),  A.,  i,  316. 
7-Methylooumarin-4-acetic  acid,  and  its 

esters  (Fries  and  Volk),  A.,  i,  204. 
6-,    7-,    and    8-Methylcoumarin-3-carb- 

oxylic  acid,  4-hydroxy-,  methyl  esters 

(Anschtjtz  and  Scholl),  A.,  i,  316. 
l-Methyl-4-  and  6-cyan.omethylglyoxal- 

ine  and  their  salts  (Pyman),  T.,  2179  ; 

P.,  275. 
4(or  5)-Methyl-5(or  4)-cyanoniethylgly- 

oxaline    and    its    salts  (Ewins),    T., 

2056;   P.,  259. 
^-Methyl-Ay  -decadiene        (Harding, 

Walsh,  and  Weizmann),  T.,  450. 
Methyl-n-decylcarbinol    (Pickard   and 

Kenyon),  T.,  58. 
rf-Methyl-7i-decylcarbinol  and  its  hydr- 
ogen phthalate  and  brucine  salt  of  the 

latter  (Pickard  and  Kenyon),  T.,  60. 
1-Methyldeoxyxanthine    and    its    salts 

(Tafel  and  Herterich),  A.,  i,  506. 
Methyldiethylhydroxyethylammonium 

salts  (Emde  and  Runne),  A.,  i,  718. 
4-Methyl-l:6-dihydro-6-pyrimidone-2- 

thiolacetic  acid,   and    its  potassium 

salt  and  ethyl  ester  (Johnson    and 

Shepard),  a.,  i,  924. 
4-Methyl-l:6-dihydro-6-pyrimidone-2-o- 

thiol-iS- hydroxy  aery  lie     acid,     ethyl 

ester  (Johnson  and  Shepard),  A.,  i, 

925. 
4-Methyl-l:6-dihydro-6-pyriinidone-2- 

thioloxalylacetic  acid,   diethyl  ester 

and       its       thiocarbamide-derivative 

(Johnson  and  Shepard),  A.,  i,  925. 
13-Methyl-5-13dihydroquiiidolinium, 

salts  of  (Fighter  and  Rohker),  A.,  i, 

86. 
l-Metbyldihydroquinoline,     6-bromo-8- 

nitro-2-liydroxy-,  and  its  methyl  anl 

ethyl    esters   (Decker,    Kaufmann, 

J'keifer,  Prohatzka,  and  Albekt- 

ixi),  A.,  i,  1025. 
2-Methyldihydroquinoline  hydrochloride 

and  sulphate  and  (^ibromo-   (Heller 

and  Schmeja),  A.,  i,  748. 
6-Methyldihydroquinoline  (Heller  and 

Schme.ta),  a.,  i,  749. 
S-Methyldihydroquinoline       and        its 

hydrochloride  (HuLLERand  Schmeja), 

A.,  i,  749. 
2-]i[ethyldiphenyl-2'-earboxylic       acid, 

oj-hydroxy-,  and  its  lactone  (Kenner 

and  Turner),  T.,  2113  ;  P.,  262. 
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)3-Metliyl-A»^-dodecadiene     (Harding, 

Walsh,   and  Weizmann),   T.,    450: 

P.,  12. 
Methylene    derivatives,   preparation    of 

(Stattdinger  and  Kupfer),  A.,  i,  702. 
Methyleneacetophenone,  hydroxy-,  con- 

vei'sion  of,  into   benzoylpyruvic  acid 

(MuMM  and  MiJNCHMEYER),  A.,  i,  79. 
6-Methyleneamino-4:5:4':5'-tetraliydro- 

4:4'-dipyrimidyl,  2:4:6:2':4':5':6-Aepta- 

hydroxy-,    and    its  amide   (Hurtley 

and  WooTTON),  T.,  295;  P.,  2. 
Methyleneanthrone,  9-c?ibromo-(KoNDo), 

A.,  i,  67. 
2>-Methylenebisplienylenemethylethyl- 

allylammonium  salts  and  their  active 

forms  (P'rohlich),  A.,  i.,  494. 
?3-Methylenebisphenylenemethylpropyl- 

allylammoniam  salts  (Frohlich),  A., 

i,  494. 
^-Methylenebisphenylenebenzylmethyl- 

ethylammonium    salts     (FiiOHLicn), 

A.,  i,  494. 
Methylene  blue,  action  of,  on  the  respir- 
ation   and   fermentation   of  plants 
(Palladin,  HiJBBENET,  and  Kor- 
sakoff), A.,  ii,  919. 

adsorption    of,    by   charcoal   (Pelet- 

JOLIVET  and  Siegrist),  A.,  ii,  374. 

Methylene  blue  M.E.  (Cain),  A.,  i,  437. 

a-Methylene-S-bromovaleric  acid  (Ku- 

NER  and  Klawikordoff),  A.,  i,  635. 
Methylenecamphor,  nitro-  (Forster  and 

Withers),  P.,  327. 
Methylenecamphorcyanocarbozylicacid. 

See  Camphorylidenecyanoacetic  acid. 
l:2-Methylenediozybenzene-a-azonaph- 

thalene,    4-amino-   (Mameli),    A.,    i, 

510. 
l:2-Methylenediozybenzenediazoamino- 

benzene  (Mameli),  A.,  i,  510. 
Methylenediozybenzosuberenone  and  its 

semicarbazone  (Borsche),  A.,  i,  1019. 
6:7-Methylenedioxy-l-benzyl-3:4-di- 

hydroisoquinoline  and  its  salts  (Far- 

benfabriken  vorm.  F.  Bayer  &  Co.), 

A.,  i,  1015. 
3:4-Methylenediozybeuzyldimethyl- 

amine  and  its  salts  (Tiffeneau),  A.,  i, 

973. 
6:7-Methylenedioxy-2-benzyl-l-methyl- 

3:4-dihydrotsoquinoline,         2-chloro- 

(Farbenfabriken  vorm.  F.  Bayer 

&  Co.),  a.,  i,  1015. 
3:4-Methylenedioxycinnamic  acid, 

methyl  ester  (Posner),  A.,  1,  53. 
6:7-Methylenedioxy-3:4-dihydroisoquin- 

oline  and  its  picrate  (Decker),  A.,  i, 

906. 
4:6-Methylenedioxy-l-i8-dimeth3rlamino- 

ethylbenzene,  2-cyano-,  and  its  salts 

(Rabe  and  McMiI/LAn),  A.,  i,  77. 

c.  il 


3:4-Methylenedioxy-2':4':5':2":4":5"- 

hexamethoxytriphenylmethane 

(Szi^Ki),  A.,  i,  634. 
6:7-Methylenedioxy-l-niethyl-3:4-di- 

hydrowoquinoline  and  its  salts  (Far- 

benfabriken    vorm.    F.    Bayer    & 

Co.),  A.,  i,  1015. 
S-Methylenedioxyphenyl-A»-buten-S-ol 

and  its  oxidation  (Korjukin),  A.,  i, 

445. 
6:7  Methylenedioxy-l-phenyl-3:4  di- 

hydrowoquinoline  and  its  methiodide 

(Farbenfabriken  vorm.   F.  Bayer 

&Co.),  A.,  i,  1015. 
Methylenedioxytetrahydro^soquinoline 

and  its  nitrobenzoyl  derivative  (Pic- 

TET  and  Gams),  A.,  i,  483. 
3:4-Methylenedioxy-2':4':5'-trimethoxy- 

chalkone  (BARGELLiNiand  Avrutin), 

A.,  i,  68. 
Methylenedisalicylic  acid.  See  Metbane- 

disalicylic  acid. 
4-Methylene-l-methylcj/cfohexane,    pre- 
paration  of  (Perkin  and  Pope),  T., 

1514. 
Methylethylacetophenone    (Dumesnil), 

A.,  i,  719. 
l-Methyl-6-ethyl-3-allyl-A^-c2/cZohexen- 

3-ol  (Matschurevitsch),  a.,  i,  962. 
4-Methylethylaminophenylimino-3- 

phenyl/sooxazolone   (Meyer),    A.,    i, 

687. 
Methylethylaniline,  ^y-nitroso-,  and  its 

hydrochloride  (Cain),  A.,  i,  437. 
)3-Methyl-a-ethylbutyric   acid,    o-hydr- 

oxy   and   its   ethyl  ester  (Darzens), 

A.,  i,  260. 
Methylethylcarbinol  and  its  hydrogen 

succinate  (Pickard  and  Kenyon),  T., 

59,  64. 
rf-Methylethylcarbinol,  hydrogen  phtha- 

late,  and  its  brucine  and  strychnine 

salts    (Pickard    and    Kenyon),    T., 

60. 
Methylethylcreatinine     platinichloride 

(Henzerlixg),  a.,  i,  22. 
a-Methyl-7-ethylglutaconic    acid,   pre- 
paration of,  and  its  ethyl  ester  (Thole 

and  Thorpe),  T.,  2205. 
)3|3-Methylethylglutaric    acid    and    its 

anhydride  and  o-naphthylamine  deriv- 
ative (Thole  and  Thorpe),  T.,  440. 
/3)3-Methylethylglutariinide      and      its 

silver  salt  (Thole  and  Thorpe),  T,, 

439. 
Methylethylguauidine      platinichloride 

(Henzerling),  a,,  i,  21. 
l-Methyl-3-ethylcycZohexane     (Mailhe 

and  Murat),  A.,  i,  126. 
l-Methyl-3-ethylcycZohexan-3-oI,  deriva- 
tives of  (Mailhe  and  Mukat),  A.,  i, 

126. 
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l-Methyl-S-ethylcj/cfohexene     and     its 

nitrosochloride  f  Mailhe  and  Murat), 

A.,  i,  126. 
Z-l-Methyl-S-ethylidenecT/cZoliexane  and 

its  derivatives    (Havi^orth,  Perkin, 

andWALLACH),  T.,  127. 
Hethylethylmalonylethylmalonamide 

(Remfry),  T.,  618. 
Methy lethylmalonylmalonamide   (Rem- 
fry), T.,  616. 
Methylethylnonylcarbinol      (  Saytzeff 

and  Unanoff),  A.,  i,  415. 
)3-Metliyl-7-ethylpentane-)37-diol 

(Parry),  T.,  1171  ;  P.,  141. 
(^-Uethylethylphenylphosphine      oxide 

(Meisenheimer  and  Lichtenstadt), 

A.,  i.,  344. 
^)3-Methylethylpropane-oo77-tetracarb- 

oxylic    acid,    cJi-imino-di-imide    and 

di-imide     of,     and    their    derivatives 

(Thole  and  Thorpe),  T.,  441. 
5-Methyl-2-ethyl-3-pyrazolidoiie,    1-ni- 

troso-  (Muckermann),  A.,  i,  815. 
fiu-MetliylethylBaccinic  acid,   synthesis 

and  resolution  of  (Inglis),  T.,   544  ; 

P.,  46. 
2-Methylfaran-3-carboxylic  acid,  ethyl 

ester  (Benary),  A.,  i,  320. 
Methylfurfuraldehyde,     w-broino-,     re- 
actions of  (Cooper  and  Nuttall), 
T.,  1193;  P.,  134. 

hydroxy-,  semicarbazone  and^-bromo- 
phenylhydrazone    of   (Blanksma), 
A.,  i,  75. 
Methylgelatin  (Skraup  and  Bottcher), 

A.,  i,  247. 
Methylglucosamine  hydrochloride   (Ir- 
vine,   McNicoLL,    and   Hynd),    T., 

260;  P.,  23. 
Methylglucoaide,  amino-,  hydrobromide 

and     hydrochloride     (Fischer     and 

Zach),  a.,  i,  117. 
/3-Methyl-(^-glacoside,   tetrabenzoyl  de- 
rivative of  (Fischer  and  Helferich), 

A.,  i,  803. 
a-Methylglntaconic  acid,  cis-  and  Irans- 

semianilides  of  (Thole  and  Thorpe), 

T.,  2231. 
4(or  5)-Methylglyoxaline,  derivatives  of 
(Ewins),  T.,  2052;  P.,  259. 

4(or  5)-atnino-,  salts  of  (Pyman),  T., 
2175. 
and  its  salts  and  derivatives  (Wind- 
Aus  and  Opitz),  A.,  i,  752. 

4(or  5)-chloro-,  4(or  5)-cyano-,  4(or  5)- 
hydroxy-,  and  their  salts  (Pyman), 
T.,  673  ;  P.,  91. 
l-Hethylglyoxaliiie-4-acetic    acid    and 

its    ethyl    ester    and    their     picrates 

(Pyman),  T.,  2180. 
l-Methylglyoxaline-S-acetic    acid    and 

its  picrate  (Pyman),  T.,  2181. 


Methylglyoxalone,  |4-amino-,  salts  and 

derivatives     of    (Franchimont    and 

Dubsky),  a.,  i,  238. 
a-Methylglyoxal-a-oxime-)3-phenyl- 

hydrazone   (BiJLOw    and    Hecking), 

A.,  i,  244. 
S-Methylheptan-j3^-dione  and  its  disemi- 

carbazone  (v.  Baeyer  and  Piccard), 

A.,  i,  901. 
j8-Methylheptaii-€-one     (isoamylacelone) 

and  its  semicarbazone  (Wallach  and 

Challenger),  A.,  i,  472. 
S-Methyl-Ay-hepten-^S^-dione     and     its 

disemicarbazone      (v.     Baeyer    and 

Piccard),  A.,  i,  901. 
Methylheptenone,  oxidation  products  of 

(Prileschaeff),  a.,  i,  604. 
Dfethylheptylamine    and  its    salts    (v. 

Braun),  a.,  i,  612. 
c?-Methyl-?i-heptylcarbinol       and       its 

hydrogen  phthalate  and  brucine  and 

strychnine  salts  of  the  latter  (Pigkard 

and  Kenyon),  T.,  60,  70. 
Methylheptylcyanamide     (v.    Braun), 

A.,  i,  611. 
j3-Methylhexane,      nitro-derivative      of 

(COSTACHESGU),  A.,  i,  101. 

y3-Methylhexane,  fie-dihydvoxj-  (Losan- 

itsch),  a.,  i,  804. 
l-Methylci/cZohexane,  l-A-dihTomo-,  and 

l:2:4-<ribromo  (Perkin),  T.,  761. 
l-Hethylc^cZohexane-2-carboxylic  acid, 

transA-hroTao-,    5-bronio-,    trans-l-A- 

and   S-A-dihromo-,    and    4:5-dibronio- 

(Perkin),  T.,  750. 
«?-l-Methylc2/cZohexaiie-3-carboxylic 

acid,  3A-dihromo-  (Luff and  Perkin), 

T.,  523. 
l-Methylc2/cJoliexane-4-carboxyIic  acid, 

cis-  and  trans-  forms  of,  and  their  p- 

toluidides  (Chou  and   Perkin),   T., 

536. 
rf-l-Methylcj^cZohexane-4-carboxylic 

acid,     3-bromo-,     and     3:4-c?ibromo- 

(Chou  and  Perkin),  T.,  534. 
l-Methylc?/cZohexane-3:3-diacetic    acid, 

oa'-dicyano-,     derivatives    of   (Guar- 

eschi),  a.,  i,  793. 
a/3  - 1  -Me  thylct/cZrihexane-  3 : 3-succinimide, 

a^-dicya,no-      (Guareschi),      A.,     i, 

793. 
«?-l-MethylCT/c?ohexan-3-ol-4-carboxylic 

acid  (Chou  and  Perkin),  T.,  532. 
l-Metliylc2/cZohexaii-3-ol-3-apropionic 

acid  and   its   silver  salt  (Haworth, 

Perkin,  and  Wallach),  T.,  126. 
l-Metliylc2/cZohexaii-2-oiie,        3-bromo-, 

3-chloro-,  and  3-hydroxy-  (KoTZ  and 

Steiniiorst),  a,,  i,  211. 
l-Metliylci/rfohexan-3-one,       hydrazone 

and   other  derivatives  of   (Merkin), 

A.,  i,  64. 
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l-MethylcycZohexan-S-one,  4-bromo-,   4- 

chloro-,   and   4-hydroxy-    (KoTZ  and 

Steinhorst),  a.,  i,  211. 

l-Methyl-c2/c^hexan-4-one,      3-bromo-, 

-  3-chloro-,  and  3-hydroxy-  (Kotz  and 

Steinhorst),  a.,  i,  211. 
l-Methylc?/c^oliexaii-3-one-6-carboxylic 
acid,  ethyl  ester  (Skita  and  Paal), 
A.,  i,  449. 
j3-Metliylhexan-5-one-7-ol  and  its  semi- 

carbazone  (Gauthier),  A.,  i,  415. 
l-Methyl-A^-ci/cfohexene,  4-bromo- 

(Perkin),  T.,  760. 
2-,  3-,   and    4-MetliyIci/cZoliexeneacetyl 
chlorides  (Darzens  and  Rost),  A.,  i, 
988. 
CIS-  and  ^raws-l-Methyl-A^-cycZohexene- 
2-carboxylic    acid    and    their    ethyl 
esters  and  2:5-dihxomo-  (Perkin),  T., 
750. 
l-MetbyI-A^-C2/cZohexeiie-2-carboxyIic 
acid  and  its  ethyl  ester  (Perkin),  T., 
754. 
l-Metliyl-A*-c2/cZohexene-2-carboxylic 
acid  and  its  ethyl  ester  (Perkin),  T., 
734  ;  P.,  95. 
l-Metliyl-A^-C3/cZoliexeiie-2-carboxylic 
acid   and    its    ethyl    ester    and    1:6- 
dihxomo-  (Perkin),  T.,  738  ;  P.,  95. 
fZZ-Methyl-A^-ci/cZohexene-3-carboxylic 
acid,  resolution  of,  its  optically  active 
components    and    their    ethyl    esters 
(Luff  and    Perkin),   T.,   521  ;    P., 
57. 
e?-l-Methyl-A^-ci/cZoliexene-4-carboxylic 
acid   and  its  ethyl  ester  (Chou   and 
Perkin),  T.,  533;  P.,  57. 
l-Methyl-A^-c2/cZoliexen-2-oiie     and    its 
semicarbazone(KoTz  and  Steinhorst), 
A.,  i,  211. 
1 -Methyl- A^-c2/cZohexen-3-one     and    its 
semicarbazone  (Kotz  and  Steinhorst), 
A.,  i,  211. 
l-Methyl-A2-c2/cZohexen-4-oiie     and    its 
semicarbazone  (Kotz  and  Steinhorst), 
A.,  i,  211. 
l-MethylcycZoliexen-3-one-6-carboxylic 
acid,  ethyl  ester  (Skita  and  Paal), 
A.,  i,  449. 
l-Methyl-Ai-fj/cZohexenylideneacetic 
acid,  ethyl  ester  (Auweks  and  Eisen- 
lohr),  a.,  ii,  783. 
/3-Methyl-M-liexoaniide  (Farben- 

fabriken  vorm.  F.  Bayer  &  Co.), 
A.,  i,  259. 
/3-Metliylhexoic  acid,  o-bromo,  and  a- 
iodo-,  guaiacol  esters  of  (Farben- 
fabriken  vorm.  F.  Bayer  &  Co. ), 
A.,  i,  630.' 
a-cyano-,  and  its  ethyl  ester  (Farben- 
fabbiken  vorm,  F.  Bayer  &  Co.), 
A.,  i,  259. 


l-Methylc2/cZohexyl-4-acetic  acid,  4- 
bromo-,  preparation  of  (Perkin  and 
Pope),  T.,  1513. 
dl-,  d-,  and  Z-Methylc2/cZohexyl-4-acetic 
acids,  a-  and  )3-4fZ2bromo-  (Perkin 
and  Poj>e),  T.,  1.''>18. 
4-Methylc2/rZohexylacetyl  chloride 

(Darzens  and  Kcst),  A.,  i,  988. 
T-Methylhexylamine,    e-hydroxy-,    and 
its  oxalate  (Wohl  and  Maag),  A.,  i,25. 
(/-Methylhexylcarbinol,   salts  of  (Hil- 

ditch),  T.,  222  ;  P.,  6. 
(Z-Methyl-w-hexylcarbinoI,      strychnine 
salt   of    the    hydrogen    phthalate    of 
(Pickard  and  Kenyon),  T.,  61. 
Z-l-]|iIethylc2/cZohexyl-4-chlorobromo- 
acetic  acid,    4-chloro-    (Perkin    and 
Pope),  T.,  1527. 
MethylcycZohexylhydrazine,    derivatives 

of  (Merkin),  a.,  i,  64. 
l-Methylcj/cZohexylidene-4-acetic    acid, 
molecular    configuration   of  (Ever- 
est), P.,  285. 
optically  active  derivatives  of  (Perkin 
and  Pope),  T.,  1510  ;  P.,  212. 
^-l-MethyIc^cZohexylidene-4-acetic  acid, 
rotatory  power  of  (Perkin  and  Pope), 
T.,  1525. 
tZ-and  Z-l-Methylci/cZohexylidene-4- 
bromoacetic  acid  (Perkin  and  Pope), 
T.,  1524. 
Methylcyc/ohexylmethykycZohexylidene- 

hydrazine  (Merkin),  A.,  i,  64. 
4-Methylhydantoin,  2-thio-   (Wheeler, 
Nicolet,  and  Johnson),  A.,  i,  1082. 
1-Methylhydantoylamide,       5-hydroxy- 

(BiLTz  andTopp),  A.,  i,  692. 
Methylhydrasteine,   oximino-derivative, 

(Kabe  and  McMillan),  A.,  i,  77. 
l-Methylhydrastinine         hydrochloride 
(Farbenfabriken  vorm.  F.    Bayer 
&  Co),  A.,  i,  1015. 
JV^-Methylhydrazobenzene  (Rassow  and 

Berger),  a.,  i,  821. 
iV-Methylhydrazo-o-toluene(RAssowand 

Becker),  A.,  i,  932. 
3-[2-Methylhydrocoumarilyl]-4-methyI- 
coomarin  (Fries  and  Volk),    A.,  i, 
203. 
l-r2-Methylhydrocouniarilyl]-2-methyl- 
hydrocoumarone  and  its  oxinie  (Fries 
and  Volk),  A.,  i,  203. 
a-Methylhydrohydrastinine  and  its  salts 

(Freund  andLEDERER),  A.,  i,  906. 
4-Methyl-2-hydroxy-l-aininothionaph- 
then,  dibenzoyl  derivative  of  (Auweus 
and  Arndt),  A.,  i,  588. 
Methylhydroxycamphor,    nitro-    (Fohs- 

TER  and  Withers),  P.,  327. 
l-Methyl-3-a-hydroxyethylci/cZohexan-3- 
ol   (Hawokth,   Perkin,  and    Wal- 
lace), T.,  128. 
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3-Metliyl-5-liydroxymethylbenzoic  acid, 

2-hydroxy-,  and  its  anhydride  (Ani- 

LINFARBEN      &      ExTRAKT-FaBRIKEN 

VORM.  J.  R.  Geigy),  a.,  i,  978. 
4  (or  6)-Methyl-5  (or  4)-hydroxymethyl- 
glyoxaline  and  its  salts  (EwiNs),  T., 
2055;  P.,  259. 
)8-Methyl-7-liydroxyi«opropyladipic  acid 
lactone  of,  and  its  ethel  ester  (Perkin), 
T.,  758. 
d- 1  -Metliyl-3-  o-hydroxy  isopropylcj/cZo- 
hexan-3-ol  (Hawokth,  Perkin,  and 
Wallach),T.,  132. 
a-Metliyliinino-;8-benzoylpropionic  acid, 
(MuMM    and    Munchmeyer),    A.,    i, 
79. 
o-Methylimino-S-benzoylpropionitrile 
(MiTMM    and    Munchmeyer),   A.,    i, 
79. 
Methyliminophthalanil    (Reissekt  and 

HoLLE),  A.,  i,  982. 
Methylindanthren      (Farbenfabriken 

VORM.  F.  Bayer  &  Co.),  A.,  i,  925, 
2-Metliylindole,  oxidation  of  (Plancher 
and  CoLACiccHi),  A.,  i,  566. 
4-nitro-l-hydroxy-,    and    its    methyl 
ether  (BoRSCHE  and  Rantscheff), 
A.,  i,  332. 
S-Methylindole.     See  Scatole. 
2-Methyliiidole-3-aldehyde  plienyl- 

hydrazone  (Konig),  A.,  i,  809. 
2-Methylindole-3-aldoxime         (Konig), 

A.,  i,  809. 
2-Metliylindole-3-carboxylic     acid,     4- 
amino-,     ethyl    ester    (Borsche    and 
Rantscheff),  A.,  i,  332. 
l-Metliylisatiu-2-anil    (Pummerer  and 

Grube),  a.,  i,  231. 
Methylketen,    preparation    of   (Staud- 
INGER,  Klever,  and  Mayer),  A.,  i, 
307. 
Metbyl  ketones,  synthesis  of  (Barrier 

andLocQUiN),  A.,  i,  708,  725. 
2-Metliyl-laurenoiie  {2:Z:'6-A4Rtra- 

m£thyl-A^-cjc\opentenone-5),    and     its 
derivatives  (Locquin),  A.,  i,  792. 
1  -  Methyl  -  3 -methenyl-l -cj/cZohexene 
(AuwERS    and    Eisenlohr),    A.,    ii, 
782. 
4  (or  6)-Metliyl-5  (or  4)-iiietliylamiiio- 
methylglyoxaline      and      its      salts 
(EwiNs),  T.,  2058  ;  P.^  259. 
)3-Methyl-6-methylene-Ay-liexinene-)8ol 

(Dupont),  a.,  i,  174. 
4-lIethyl-o-metliylenequinone,        3:5:6- 
<nbromo-(ZiNCKE  and  Breitweiser), 
A.,i,  216. 
Methylmorphimethine     methyl     ether, 
.salts  of  (Knorr  and  Roth),    A.,    i, 
1015. 
Hethylmorphinium  methosulphite  (Ger- 
ber),  A.,  i,  154. 


Methylcyjomorphinium  salts  (Gerber), 
A.,  i,  154. 

1-Methylnaphthalene,  «-«-2-<Wchloro- 
(SACH.S  and  Brigl),  A.,  i,  720. 

Methylnaphthaphenazonium,  hS-di- 
aniino-,  salts  (Kehrmann  and  RiERA 
y  Punti),  a.,  i,  928. 

Methylnarcotine  methiodide  (Rabe  and 
McMillan),  A.,  i,  78. 

Methylnarcotinium  salts  (Gerber),  A., 
i,  154. 

Methyl- a-nitmsobutyric  acid  (Stein- 
KOPF  and  Supan),  A.,  i,  946. 

4-MethylBitrosoamino-3:3'-dimethyl- 
diphenyl-4'-azo-)3-naphthol    (Rassow 
and  Becker),  A.,  i,  932. 

4-Methylnitrosoamino-3:3'-dimethyl- 
diphenyl-4'diazoiiiuin   chloride   (Ras- 
sow and  Becker),  A.,  i,  932. 

4-Methylnitrosoaininodiphenyl-4'-azo-^- 
dimethylaniline  and  its  hydrochloride 
(Rassow  and  Berger),  A.,  i,  821. 

4-MethylnitrosoainiiiodiphenyI-4'- 
diazonium     chloride     (Rassow    and 
Berger),  A.,  i,  821. 

Methyl-Ti-nonylcarbinol,  hydrogen  suc- 
cinate of  (PiCKARD  and  Kenyon),T.  .  59. 

d-Methyl-n-nonylcarbinol  and  its  hydro- 
gen phtlialate  and  brucine  and  strych- 
nine salts  of  the  latter  (Pickard  and 
Ken  YON),  T.,  60,  70. 

Methylnorhemipinanil,  6-nitro-,  and  its 
acetyl  derivative  (Wegsch eider  and 
Klemenc),  a.,  i,  542. 
Methylnorhemipin-l-anilic      acid,      6- 
nitro-,  and  its  salts  and  methyl  ester 
(Wegscheideb  and  Klemenc),  A.,  i, 
541. 
Methylnorhemipin-2-amlic     acid,      6- 
nitro-  (Wegscheider  and  Klemenc), 
A.,  i,  541. 
Methylnorhemipinic      acid,       6-nitro-, 
dimethyl    ester    (Wegscheider    and 
Klemenc),  A.,  i,  542. 
rf-Methyl-w-octylcarbinol  and  its  hydro- 
gen phthalate  and  brucine  and  strych- 
nine salts  of  the  latter  (Pickard  and 
Kenyon),  T.,  60,  70. 
5-Methylwooxazole,        synthesis         of 

(Claisen),  a.,  i,  491. 
3-Methylt5oozazole-4-azobenzene-4-j»- 
azosalicylic  acid,  5-hydroxy-  (Bulow 
and  Haas),  A.,  i,  340. 
•y-Methylisooxazolone  and  its  C-methyl 
derivative     (Oliveri-Mandala    and 
Coppola),  A.,i,  492. 
l-Methyloxindole-3-aldehyde     and     its 
derivatives  (Friedlander  and  KlEL- 
basinski),  a.,  i,  1022. 
^-o-Methyloxyeinnamic  acid,  ethyl  ester 
(Stoermer,  Friderici,  Bkautigam, 
and  Neckel),  A.,  L,  297. 
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Methyl-n-pentadecylcarbinol  and  its 
salts  (PiCKARDand  Kenyo>j),  P.,  313. 

Methyl  7i-pentadecyl  ketone  and  its 
semicarbazone  (Pickard  and  Ken- 
yon),  P.,  313. 

S-Methyl-Aar-pentadiene  (Kijner  and 
Klawikordoff),  a.,  i,  635. 

)8-Metliylpentan-j85-diol  and  its  deriva- 
tives (Bouveault  and  Locquin),  A., 
i,  2. 

i3-Methylpentan-75-diol  (Umnova),  A., 
i,  250. 

)3-Metliylpentane,  fie-dihromo-  (Kijner 
and  Klawikordoff),  A.,  i,  635. 
5-iodo-  (Umnova),  A.,  i,  250. 

1  -Methyl«/c^opeiitane-2-carboxylic  acid, 
4-bromo-,  ethyl  ester  (Hope  and 
Perkin),  T.,  771. 

l-Metliyl«/cZopeiitan-4-ol-2-carboxylic 
acid  and   its  ethyl  ester  (Hope  and 
Perkin),  T.,  770. 

7-Methylpentan-7-ol-5-one  {dimethyl- 
ethylkdol)  and  its  derivatives  (Diels 
and  Johlin),  A.,  i,  254. 

l-Methylcyc^peiitaii-S-oiie,  catalytic 
reduction  of  (Zelinsky),  A.,  i,  988. 

l-Metliyk7/cZopentan-2-one-4-carboxylic 
acid  and  its  ethyl  ester  and  deriva- 
tives (Hope  and  Perkin),  T.,  774. 

l-Methylc2/cZopentan-4-one-2-carboxylic 
acid  and  its  ethyl  ester  and  derivatives 
(Hope  and  Perkin),   T.,  769. 

1  -  Methylc2/c?opentan-2-oiie  -  3:4-dicarb- 
oxylic    acid,  ethyl    ester  (Hope  and 
Perkin),  T.,  774. 

l-MethylcvcZopentan-4-one-2:3-  or  2:5- 
dicarboxylic  acid,  ethyl  ester,  and  its 
semicarbazone   (Hope  and    Perkin), 
T.,  768. 

/8-Methylpentan-7-one-)8-ol  (Gauthier), 
A.,  i,  513. 

7-Methylpentanone-7-ol  (Gauthier),  A. , 
i,  513. 

Methylpentosans,  estimation  of,  in 
cereals  and  in  wood  fungi  (IsHlDA  and 
Tollens),  a.,  ii,  645. 

MethylphsBophorbide  (Willstatter  and 
Stoll),  a.,  i,  143. 

2-Methylphenantlireiie,  and  4-hydroxy-, 
and  its  acetyl  derivative  (Behrend 
and  Klinckhard),  A.,  i,  294. 

3-Methylplienotliioxin(AKTiEN-GESELL- 

.SCHAFT     FtJR    AnILIN-FABRIKATION), 

A.,  i,  903. 

l-Methyl-4-«opropyl-3-allylc7/rZohexan- 
3-ol,  oxidation  of  and  halogen  deriva- 
tives of  (Saytzeff),  a.,  i,  474. 

l-Methyl-5-propyl-3-allyl-A^-CT/cZohexen- 
3-ol  (Matschurevitsch),  a.,  i,  962. 

l-Methyl-5-isopropyl-3-allyl-Ai-ci/cZo- 
liexen-3  ol    (Matschurevitsch),   A., 
i,  962. 


Methyl-w-propylcarbinol,  hydrogen  suc- 
cinate of  (Pickard  and  Kenyon),  T., 
59. 

c^-Methyl-w-propylcarbinol,  and  its 
hydrogen  phthalate  and  brucine  and 
strychnine  salts  of  the  latter  (Pickard 
and  Kenyon),  T.,  60,  65. 

Methyh'sopropylcarbinol,  rotation  of 
(Pickard  and  Kenyon),  P.,  324. 

;8-Methyl-7-propylhexan-j37-diol 
(Parry),  T.,  1171  ;  P.,  141. 

l-Methyl-S-propylci/cZohexane  (Mailhe 
and  SIurat),  A.,  i,  126. 

l-Methyl-3-propylc?/cZohexan-3-ol,  de- 
rivatives of  (SIailhe  and  Murat),  A., 
i,  126. 

l-Methyl-5-wopropyl«/cZcihexan-2-ol 
(Wallach  and  Virck),  A.,  i,  313. 

l-Methyl-2-wopropylc?/cZohexan-5-one 
and     its      oxime     and     benzylidene 
derivative  (Kotz  and  Anger),  A.,  i, 
310. 

l-Methyl-6-wopropylc?/c/ohexan-2-one 
(Wallach  and  Virck),  A.,  i,  313. 

l-Metliyl-3-propyk^cZohexene  and  its 
nitrosochloride  (Mailhe  and  Murat), 
A.,  i,  126. 

l-Metliyl-6-propyl-A^-c2/c^hexen-3-one 
(Matschurevitsch),  A.,  i,  962. 

l-Methyl-3-Mopropylc2/c?opentan-l-ol 
(Wallach and Oldenberg),  A.,i,311. 

l-Methyl-3-wopropyl-A*-«/cZopenteneand 
its  derivatives  (Wallach),  A.,  i,  810. 

l-Methyl-3-tsopropylcycZopentylmethyl- 
amine  and  its  derivatives  (Wallach 
and  Oldenberg),  A.,  i,  311. 

3-Methylpyrazole-4-azobenzene-4'-^-azo- 
salicylic  acid,  5-hydroxy-  (Bulow  and 
Haas),  A.,  i,  339. 

5-Methyl-3-pyrazolidone,  l-nitroso-,  and 
its  salts  (SIuckermann),  A.,  i,  814. 

3-Methyl-6-pyrazolone,  4-bromo-,  and 
4:4-c?ibromo-  (Muckermann),  A.,  i, 
815. 

5-Methylpyridazin-6-one-3-carboxylic 
acid  (Blaise  and  Gault),  A.,  i,  520. 

l-Metliyl-2-pyridone,  3-bromo-,  and 
3:5-dibromo-  (Decker,  Kaufmann, 
Sassu  and  Wisloki),  A.,  i,  1024. 

3-Methyl-a-pyrone,  6-chloro,  and  6- 
hydroxy-  (Thole  and  Thorpe),  T., 
2223. 

2-Metliylp3rrroIe-3-carboxyIic  acid,  ethyl 
ester  (Benary),  A.,  i,  319. 

4-Metliyl-5-pyrrolidone,  2-imino-4- 

cyano-4-cyano-  (Thole  and  Thorpe), 
T.,  1687. 

Methylquinolanol,  dimixo-,  and  its  de- 
rivatives (Kaufmann  and  Strubin), 
A.,  i,  321. 

Methylqninoline  oxide,  dtnitro-  (Kauf- 
mann and  STRiJBiN),  A.,  i,  323. 
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2-Methylquinoliiie  {quiTialdine),  me- 
chanism of  the  synthesis  of  (Jones 
and  Evans),  T.,  334;  P.,  43. 

5-Metliylqmnolme  and  its  salts  (v. 
Jakubowski),  a.,  i,  82. 

S-Methylquinoline-S-carboxylic  acid 
and  its  salts  (v.  Jakubowski),  A.,  i, 
81. 

2-Methylisoquinolimum  picrate  (Decker 
and  Kaufmann),  A.,  i,  1023. 

meriMethylquinonedi-imonium  bromide 
(Piccard),  a.,  i,  569. 

Methyl-red  and  its  salts  and  derivatives 
(Howard  and  Pope),  T.,  1333  ;  P., 
206. 

Methyh'sosparteine  and  its  picrate  and 
methiodide  (Moureu  and  Valeuk), 
A.,  i,  319,  562. 

Methylsuccinic  acid,  condensation  of  its 
naphtlialdehyde  with  (Behkend  and 
Klinckhart)),  a.,  i,  294. 

Methylsulphonic  acid,  yttrium  salt 
(Pratt  and  James),  A.,  ii,  893. 

2-ilethyltetrahydroqiiinoline  {tetra- 
hydroquinaldine),  d-  and  Z-,  physio- 
logical action  of  (Dale  and  Mines), 
A.,  ii,  636. 

2-Methyltetraliydrothioplien  and  its  de- 
rivatives (v.  Braun),  a.,  i,  75. 

4-Metliyl-2(tetrahydro-2'-thio-6'-pyr- 
iinidonethiol)-l:6-dihydro-6-pyrimid- 
done  (Johnson  and  Shepard),  A.,  i, 
925. 

l-Methyltetrone-4-carl)oxylic  acid,ethyl 
ester  (Benary),  A.,  i,  673. 

Methyltetronic  acid  (Benary),  A.,  i, 
673. 

Kethylthebaninm  salts  (Gerber),  A.,  i, 
154. 

iV-Methylthiodiplienylamine-2:7-dipIi- 
thaloylic  acid  (Scholl,    Seer,    and 
Tritsch),  a,,  i,  558. 

r-a-Methylthiohydantoic  acid  and 
its  barium  salt  (Komatsu),  A.,  i, 
684. 

2-  and  '>5-Methylthioliydaiitoin  (Ko- 
matsu), A.,  i,  684. 

1-Methylthiolbenzene,  4-iodo-  and  its 
derivatives  (Zincke  and  Jorg),  A.,  i, 
40. 

;7-MetlxyltWolbenzoic  acid  (Zincke  and 
Jorg),  a.,  i,  40. 

^-Methylthiolbenzonitrile  (Zincke  and 
Jorg),  A.,  i,  40. 

3-Methylthiolbeiizyl  acetate,  2:5-c?ibro- 
mo-4-hydroxy-,  and  its  diacetyl  de- 
rivative (Zincke,  Frohneberg,  and 
Kempf),  a.,  i,  440. 

3-Methylthiolbenzyl  alcohol,  2:5-cfi- 
bromo-4-hydroxy-,  and  its  methyl 
ester  (Zincke,  Frohneberg,  and 
Kempf),  A.,  i,  440. 


S-Methylthiol-o-cresol,  3-bromo-,  Z-.Q-di- 

bromo-,  and  3-nitro-,  and  their  deriva- 
tives (Zincke     and   Brune),    A.,   i, 

198. 
3-Methylthiol-2J-cresol,    5-bromo-,    and 
2:5-dibromo-,  and  their  derivatives 
(Zincke  and  Kempf),  A.,  i,  287. 

2:5-(Zibromo-,  <|(-bromide,  and  its  de- 
rivatives   (Zincke,     Frohneberg, 
and  Kempf),  A.,i,  439. 
4'-Methylthioldiphenylaimne,  4-nitro-2- 

amino-,  and  2:-4-(?tiiitro- (Zincke  and 

JoRo),  A.,  i,  40. 
2-Methylthiol-l-ph6nyl-4-benzylidene- 

hydantoin    (Wheeler    and    Braut- 

lecht),  a.,  i,  500. 
5-Methylthiol-l-phenyl-3-methylpyraz- 

ole   {\\/-thiopyrine),  amino-  and  nitro- 

derivates     of     (MiCHAELis,      Graff, 

Gesing  and  Boie),  A.,  i,  234. 
4-Methylthionaphthenqainone,      oxime 

and    phenyl hydrazone    of,    and    the 

benzoyl      derivative     of     the     latter 

(Auwers  and  Arndt),  A.,  i,  587. 
5-Methylthiophen-2-aldehyde  and  its  de- 
rivatives   (Grishkewitsch-Trochim- 

owsky),  a.,  i,  806. 
S-Methylthiozanthone,  2-hydroxy- 

(Christopher  and  Smiles),  T.,  20.'')0. 
7-Methylthioxanthone,     2-amino-,    and 
2-hydroxy-      (Christopher       and 
Smiles),  T.,  2049. 

2:B-A-trihjdroxj-,  and  its    trimethyl 
ether  (Ullmann  and  Sone),  A.,  i, 
739. 
iV-Methyl-o-tolidine  and  its    salts   and 

derivatives  (Rassow  and  Becker),  A., 

i,  932. 
/3-Methyl-7-^-tolylhexane-7e^-triol 

(Grishkewitsch-Trochimowsky), 

A.,  i,  291. 
Methyl-Ti-tridecylcarbinol  and  its  salts 

(PiCKARD  and  Kenyon),  P.,  313. 
Methyl  ?i-tridecyl  ketone  and  its  semi- 

carbazone  (PiCKARD  and  Kenyon),  P., 

312. 
Methyl-n-undecylcarbinol  (Pickaed  and 

Kenyon),  T.,  58. 
ci-Methyl-TC-undecylcarbinol     and      its 

hydrogen  phthalate  and  brucine  and 

strychnine  salts  of  the  latter  (Pickard 

and  Kenyon),  T.  60. 
Methylaracil,  oxidation  and  derivatives 

of   (Behrend  and  Struve),    A.,    i, 

158. 
3-  and  7-Methyluric  acid,  oxidation  of, 

in  the   presence   of  ammonia  (Groh- 

mann),  a.,  i,  691. 
o-Methylvaleric  acid,  dihvomo-  (Kijner 

and  Klawikordoff),  A.,  i,  635. 
Methylvinylcarbinol  (Farbenfabriken 

vorm.  F.  Bayer  &  Co.),  A.,  i,  599. 
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Microchemical  studies  (Bolland),  A., 

ii,  551. 
Microcline,  distinction   between   ortho- 
clase    and  (Vernadsky  and  R^vut- 
sky),  a.,  ii,  122;  (Barbier),  A.,ii,735. 
Micro-filter  (Donau),  A.,  ii,  225. 
Micro-organisms,  resistance  of,  to  disin- 
fectants (Hailer),  a.,  ii,  1021. 
Micro-polarisation.      See  under  Photo- 
chemistry. 
"  Migrainine,"  estimation  of  antipyrine 

in  (Sleeswyk),  A.,  ii,  80. 
Milk,  specific  gravity  of  small  quantities 
of    (Kreidl    and    Lenk),    A.,    ii, 
947. 
original  acidity  of  (Bordas  and  Toup- 

lain),  a.,  ii,  631. 
alkaloid  from  sterilised  (Awerkieff), 

A.,  ii,  751.  _ 
use  of  ammonium  acetate  and  aspara- 
gine    in    production   of   (Morgen, 
Beyer,  and  Westhausser),  A.,  ii, 
751. 
index  of  oxidation  of  (Jona),  A.,  ii, 

233. 
proteins  of  (Bauer  and  Engel),  A., 

ii,  307. 
fermentation  of  citric  acid  in   (Bos- 
worth  and  Prucha),  A.,  ii,  318. 
curdling  of,  by  rennet  (Bang),  A.,  i, 

826. 
sterile  and   boiled,  behaviour  of,   to- 
wards rennet  and  acid  (Kreidl  and 
Lenk),  A.,  ii,  1114. 
catalase  of  (Spindler),  A.,  ii,  133. 
effect  of   deficiency  of   calcium   and 
phosphorus  on  the  secretion  of  (FlN- 
gerling),  a.,  ii,  510. 
changes    produced    in,    by    bacteria 
(ScHOLBERG  and  Wallis),   a.,  ii, 
512. 
cow's,  distinction   between  fresh  and 
boiled  (Nicholas),  A.,  ii,  556. 
effect  of  heat  on  the  peroxydase  of 

(VAN  Eck),  a.,  ii,  1144. 
variation    in    the    composition    of 
(Crowther  and  Ruston),  A.,  ii, 
510. 
response    of,    to    the    Schardinger 
reaction   (Reinhardt    and    Sei- 
bold),  a.,  ii,  307,  418. 
human,  composition  of,  in  nephritis 
(Engel  and  Murschhaitser),  A., 
ii,  813. 
Schardinger's  reaction  for(RuLLMANN), 
A.,  ii,  667  ;  (Burri  and   Schmid), 
A.,  ii,  1115. 
cause  of  coloration  of,  with  Rothen- 
fusser's  reagent  (Hesse  and  Kooper), 
A.,  i,  592. 
peroxydase  reaction  of  (Grimmer),  A., 
i,  986. 


Milk,  estimation  of  citric  acid  in  (Des- 
MOULiteRE),  A.,  ii,  548. 
estimation  of  fat  in  (Jona),   A.,   i, 

234;  (Oerum),  A,,  ii,  943. 
estimation  of  lactose  in  (Vitoux),  A., 

ii,  74  ;  (Jona),  A.,  ii,  234. 
estimation  of  nitrates  in  (Tillmans 

and  Splittgerber),  A.,  ii,  1132. 
detection    and    estimation    of    nitric 

acid  in  (Tillmans),  A.,  ii.,  151. 
estimation  of  phosphorus  in  the  ash 

of  (BoRDAs  and  Touplain),  A.,  ii, 

438,  535  ;    (Fleurent  and  Ltvi), 

A.,  ii,  535. 
estimation  of  proteins  in  (Richmond), 

A.,  ii,  236. 
influence  of  potassium  dichromate  on 

the  analytical   constants  of  (Gar- 

nier).  A.,  ii,  161. 
Mineral,  new,   from   Brazil  (Padua  e 

Castro),  A.,  ii,  735. 
waters.     See  under  Water. 
Minerals,  formation  of,  during  sintering 

(Jesser),  a.,  ii,  500. 
association  of  lead  with  uranium  in, 

and  the  measurement  of  geological 

time  (Holmes),  A.,  ii,  570. 
ratio  of  lead  to  uranium  in,  and  its 

application  to  measurement  of  geo- 
logical time  (Zambonini),  A.,  ii,959. 
application  of  the  phase  rule  to  associ- 
ations of  (Goldschmidt),  A.,  ii,  991. 
action   of    cathode    rays    on   (PocHl- 

netto),  a.,  ii,  357. 
coloration  of,  by  cathode  rays  (Doel- 

ter),  a.,  ii,  569. 
variation  of  the  refractive  index  of, 

with  temperature  (Liebreich),  A., 

ii,  165. 
melting-points  of  (Day  and  Sosman), 

A.,  ii,  496. 
specific  heats  of,  at  high  temperatures 

(Laschtschenko),  a.,  ii,  253. 
solid  solution  in  (FooTE  and   Brad- 
ley), A.,  ii,  122. 
chemical  effects  of  pressure  in  (Spezia), 

A.,  ii,  903. 
containing  aluminium  silicate  in  soils 

(van  der  Leeden),  a.,  ii,  299. 
containing    helium,    composition    of 

(Lanoe),  a.,  ii,  499. 
from  Arizona  and  California,  crystiU- 

lography  of  (Guild),  A.,  ii,  902. 
from  the  mine  of  Calabona  (Serra), 

A.,  ii,  294. 
from  Hungary,  analysis  of  (v.  Kalecr- 

inszky),  a.,  ii,  47. 
containing  lead  and  zinc  from  Kansas, 

Missouri  (Rogers),  A.,  ii,  900. 
Mexican  (Ungemach),  A.,  ii,  614. 
of  the  olivine  group  (Backlund),  A., 

ii,  ei«. 
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Minerals,    Trans-Baikal  (Kusnetzoff), 
A.,  ii,  1104. 
platiniferoua,  of  the  Urals  (Duparc), 

A.,  ii,  733. 
of  Ytterby,  Sweden  (Nobdenskjold), 

A.,  ii,  296. 
radioactive.       See       iinder       Photo- 
chemistry, 
detection  of,  by  colour  reactions  (Gau- 

bert),  a.,  ii,  337. 
estimation  of  radium  in  (Joly),  A.,  ii, 

685. 
estimation  of  free  sulphur  in  (L^vy- 

W.),  A.,  ii,  1130. 
See  also  Pyroxene  minerals. 
Mines,  analyses  of  gases  from  (Moureu 

and  Lepape),  A.,  ii,  1087. 
Minimum,  law  of  (Mitscherlich),  A., 

ii,  760. 
Mispickel,    effect  of  heat   on,   and    its 

structure  (Beutell),  A.,  ii,  485. 
Mixtures,    critical   phenomena    of    dis- 
solution   of  (TiMMERMANS),    A.,    ii, 
193. 
binary,  refractive  index  of  (Mazzuc- 
CHELLi),  A.,  ii,  781. 
relation  between  density  and  mag- 
netic rotation  of  (Schwers),  A., 
ii,  92. 
of  liquids,   laws   of   distillation  of 
(Mariller),  a.,  ii,  254. 
relation    of    vapour    pressure    to 
specific  gravity    in    (Dorosch- 
ewsky),  a.,  ii,  698. 
viscosity   of  (Drapier),    A.,    ii, 
968. 
of   liquefied    gases  (Bagster),   T., 

1218;  P.,  141. 
vapour  pressures  of  (Kohnstamm), 

A.,  ii,  93. 
viscosity  and  fluidity  of  (Drucker 

and  Kassel),  A.,  ii,  373. 
investigation  of  the  opalescence  in, 
by  means  of  the  cardioid  ultra- 
microscope  (v.  Lepkowski),  a., 
ii,  95. 
analysis  of,   based   on   the   law   of 
mass  action  (Ostromisslensky), 
A.,  ii,  476. 
of  the  chlorides  of  univalent  metals, 
thermal  analysis  of  (Sandonnini), 
A.,  ii,  800. 
dissociating,  density,  refractivity  and 
magnetic  rotation  of  (Schwers),  A., 
ii,  92. 
quantitative     chemical     analysis     of 
(Friedenthal),       a.,      ii,      555  ; 
(Rakusin),  a.,  ii,  774. 
Molasses,  preparation  of  guanine  pentos- 

ide  from  (ANDRLfic),  A.,  i,  397. 
Moldavite,  new  type  of  (Weinschenk 
Stbinmstz),  a.,  ii,  501. 


Molecular  association  and  its  relation  to 
electrolytic  dissociation  (Turner), 
T.,  880  ;  P.,  40. 
in  water    (Peddle    and    Turner), 
T.,683  ;   P.,  8. 
attraction  (Mills),  A.,ii,  710,  711. 
relation  between  the   physical  con- 
stants  and    (Kleeman),   A.,   ii, 
257. 
and  the  properties  of  liquids  (Klee- 
man), A.,  ii,  966. 
complexity,  relation  between  transport 
numbers     and    (Mazzucchelli), 
A.,  ii,  962. 
of  liquids  (Guye),  A.,  ii,  1067. 
of  salts  in  phenol  (Hartung),  A., 
ii,  697. 
heat.     See  under  Thermochemistry, 
rotation.     See  under  Photochemistry, 
symmetry,    influence    of,   on    optical 
activity  of  aromatic  position-isomer- 
ides  (Hilditch),  A.,  i,  892. 
vibrations  of  solids  (Stein),  A.,  ii,  84. 
weights.     See  "Weights,  molecular. 
Molecule,    magnetic     property    of  the 
(Weiss),  A.,  ii,  91. 
the  attraction  constant  of  a,  in  rela- 
tion   to     its     chemical     properties 
(Kleeman),  A.,  ii,  34. 
Molecules,  size  of  (Debye),  A.,  ii,  34  ; 

(Perrin),  a.,  ii,  480,  594. 
Molengraaffite     from     the      Transvaal 

(Brouwer),  a.,  ii,  296. 
Molybdates.     See  under  Molybdenum. 
Molybdenite,  analysis  of  (Trautmann), 

A.,  ii,  230. 
Molybdenum  alloys  with  nickel  (Baar), 

A.,  ii,  611. 
Molybdenum  : — 

Molybdic  acid,  complex  derivatives  of 
(Mazzucchelli),  A. ,  i,  10 ;  (Maz- 
zucchelli and  Borghi),  A.,  i,  11. 
guanidinium  salt  (Rosenheim  and 
Pinsker),  a.,  i,  266. 
Molybdates,     complex,    of    the    rare 
earths  (Barbieri),  A.,  ii,  291. 
Molybdenum,  estimation  of,  volumetri- 
cally  (Knecht  and  Atack),  A.,  ii, 
337. 
estimation  of  silicon  in,  and  in  its  iron 
alloys  (Trautmann),  A.,  ii,  538. 
Molybdic  acid.     See  under  Molybdenum. 
Molybdophosphoric    acid,    guanidinium 
salt   of  (Rosenheim  and   Pinsker), 
A.,  i,  266. 
Molybdosilicic  acid,  guanidinium  salt  of 
(Rosenheim  and  Pinsker),  A.,  i,  266. 
Molybdotartaric  acid,   ammonium    salt 
(Mazzucchelli  and  Borghi),  A.,  i, 
11. 
Monazite  sands,  analysis  of  (Chbskeau), 
A.,  ii,  935. 
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Montanone  and  its  derivatives  (Easter- 
field  and  Taylor),  T.,   2302;   P., 
279. 
Montmorillonite,  composition  of  (Thu- 
gutt),  a.,  ii,  210  ;  (Stremme),  A., 
ii,  406. 
colour  reactions  of  (Thugutt),  A. ,  ii, 
501. 
Moor  water.     See  under  "Water. 
Morphinic     acid    and  its    nitrate    and 
hydrochloride    (Wieland   and   Kap- 
pelmeier),  a.,  i,  745. 
Morphine,  action  of,  on  the  alimentary 
canal    (Cohnheim    and    Modrak- 
owsKi),  A.,  ii,  516. 
action  of,  on  the  heart  (vak  Egmond), 

A.,  ii,  755. 
hydrochloride,    double  salt  of,    with 
antimony  pentachloride  (Thomsen), 
A.,  i,  484. 
oxide  and  its  derivatives  (Freund  and 

Speyer),  a.,  i,  77. 
benzaldehyde  sulphite  (Mayer),  A. ,  i, 

224. 
and  2-amino-,  and  2-nitroso-,  and  their 
salts  and  derivatives  (Wieland  and 
^Kappelmeier),  a.,  i,  743. 
detection  of  (Denig^s),  A.,  ii,  79. 
estim<ation   of    (Gottlieb  and  Step- 
puhn),  a.,  ii,  163. 
in  opium  (Debourdeaux),   A.,  ii, 
345. 
a^oMorphine,  2-amino-,   and  2-nitroso-, 
and   their  hydrochlorides   ("Wieland 
and  Kappelmeier),  A.,  i,  745. 
i/'-Morphine,  preparation  of  (DenigJis), 

A.,  i,  397. 
Morphine     alkaloids,     preparation     of 
formyl    derivatives  of   (Farbenfab- 

RIKEN  VORM.    F.    BaYER   &   CO.),    A., 

i,  668. 
Morphineqninnitrole  nitrate  ("Wieland 

and  Kappelmeier),  A.,  i,  745. 
Morphothebaine,         constitution        of 

(PscHORR    and  Knoffler),    A.,   i, 

669. 
physiological      action      of      (Hilde- 

brandt),  a.,  ii,  517. 
Moulds,    formation    of   amino-acids   by 

(Ehrlich   and  Jacobsen),    A.,    ii, 

520. 
production  of  lactic  acid  by  (Saito), 

A.,  ii,  321. 
formation  of  plasma  protein  by  (Ehr- 
lich), A.,  ii,  1122. 
fat-destroying  action  of  (Ohta),    A., 

ii,  321. 
Mucic   acid,   effect  of,    on  carbohydrate 

metabolism    (Mendel  and  Kose), 

A.,  ii,  410;  (Rose),  A.,  ii,  904. 
•upric  salts  of  (Pickering),  T.  ,  176  ; 

P.,  7. 


Mud  of  Lake  Tinaksk,  Astrakhan,  com- 
position of  (Sokoloff),  a.,  ii,  503. 
Mulberry,   Japanese.      See  Broussorutia 

papyrifera. 
Mummies,   Egyptian,    proteins  in   (Ab- 
DERiiALDEN  and  "Weil),  a.,  ii,  630. 
Mummy,  Egyptian,  cholesterol  from  the 
skull  of  an   (Abdebhalden),  A.,  ii, 
1006. 
Muscarine  from  the  toadstool  (Honda), 

A.,  i,  807, 
Muscle,   experiments  on  (Buglia),  A., 
ii,  131. 
creatine    content    of  (Mendel    and 

Kose),  A.,  ii,  1007. 
relation  of  heat  evolved  to  the  con- 
traction of  (Hill),  A.,  ii,  215. 
inhibition  of  chemical  stimuli  to,  by 
non-electrolytes  (Henderson),  A., 
ii,  55. 
chemical  stimulation  of  (Rossi),  A., 

ii,  812. 
action  of  drugs  and  salts  on  (Lang- 
ley),  A.,  ii,  628. 
influence  of  adrenaline  on  the  activity 

of  (Radwanska),  a.,  ii,  312. 
action  of  caffeine  on  (Ransom),  A.,  ii, 

414. 
action  of  nicotine  on  curarised  (Bur- 
ridge),  A.,  ii,  750. 
effect  ofpotassium  salts  on  (Mathison), 

A.,  ii,  753. 
effect  of  yohimbine,    veratrine,    and 
protoveratrine  on  (Waller),  A. ,  ii, 
138, 
changes   in,    after  nephrectomy   and 
ureteral  ligation  (Jackson),  A.,  ii, 
409. 
extractives  of  (v.  Gulbwitsch),  A.,  i, 

815. 
extractives  of,  distribution  of  nitrogen 
in  the  (v.  Fijrth  and  Schwarz), 
A.,  ii,  216. 
purine  metabolism  in  (Scaffidi),  A., 

ii,  216. 
plasma  and  pancreatic  extract,  action 
of,  on  sugars  (Levene  and  Meyer), 
A.,  ii,  414. 
bronchial,   action  of  drugs  on  (Jan- 
uschke  and  Pollak),  A.,  ii,  1120. 
cardiac,  action  of  lactic  acid  on  (Bur- 

kidge),  a.,  ii,  750. 
frog's,  action  of  salts  on  the  excita- 
bility of  (Joseph  and  Meltzeb), 
A.,  ii,  55. 
effect  of  potassium  salts  on  (Bur- 
ridge),    A.,  ii,  628. 
surviving,   influence  of   substances 
on     the     gaseous    exchange     of 
(Thunberg),  a.,  ii,  627. 
isolated,  action  of  salts  on  (Ward), 
A,  ii,  906. 
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Muscle,  living,  reactions  between  chemical 
compounds    and     the     proteins   of 
(Veley),  _T.,  180;  P.,  3. 
skeletal,  action  of  acids  on  (Dale  and 

Mines),   A.,  ii,  628. 
striated, action  of  veratrine  on  (Lamm), 
A.,  ii,  813. 
Muscular  rigor  and  protein  coagulation, 
the  relation   between  (Rossi),  A.,  ii, 
812. 
Muscular  work,  effect  of,  on  the  decora- 
position  of  injected  sugar   (Hohl- 
weg),  a.,  ii,  127. 
relation     of,     to     ketone     formation 

(Preti),  a.,  ii,  628. 
effect    of,     on    protein      metabolism 
(Pugliese),  a.,  ii,  624. 
Mushroom,   constituents   of   extract    of 

(Kutscher),  a.,  ii,  528. 
Muthmanuite  (Zambonini),  A.,  ii,  734  ; 

(Gastaldi),  a.,  ii,  901. 
a- and  3-Myketosine    (Honda),    A.,   i, 

807. 
Myrica  Gale,  constituents  of  the  oil  of 

(Pickles),  T.,  1764;  P.,  220. 
Myricetin   and    its    hexamethyl    ether 

(Perkin),  T.,  1721  ;  P.,  225. 
Myristic    acid,   ammonium   salt  (Fal- 

ciola),  a.,  i,  175. 
Myristicinic  acid,  amino-,  cyano-,   and 
their  ethyl  esters  and  nitro-,  ethyl 
ester  (Salway),  T.,  268. 
nitro-,  orientation   of  the  nitro-group 
in  (Salway),  T.,  266;  P.,  20. 


N. 


Napbthacenequinone,  6-chloro-l-hydr- 
oxy-,  and  its    sodium    salt  (AnilIn- 

FARBEN  &  ExTRAOT-FaBRIKEN  VORM. 

J.  R.  Geigy),  a.,  i,  137. 

Naphtliacenequiiione-4-  sulphonic  acid, 
6-chloro-l-hydroxy-,  and  its  sodium 
salts  (Anilinfarben  &  Extract- 
Fabriken  vorm.  J.  R.  Geigy),  A.,  i, 
137. 

Naphthacinchonic  acid  (Houben  and 
Doescher),  a.,  i,  61. 

Naphthaldehyde,  2-  chloro-,  and  its 
derivatives  (Sachs  and  Brigl),  A.,  i, 
720. 

2- Naphthaldehyde,  condensation  of,  with 
methylsuccinic  acid  (Behrend  and 
Klinckhard),  a.,  i,  294. 

2-Naphthaldehyd6,  4-bromo-l-hydroxy-, 
4-chloro-l -hydroxy-,  and  their  deriva- 
tives ("Weil  and  Heerdt),  A.,  i,  979. 

Naphthalene,  constitution  and  ultra- 
violet absorption  spectrum  of  (Fry), 
A.,  i,  481. 


Naphthalene,  preparation  of  sulphonated 
derivatives  of  (Kalle  &  Co.),  A.,  i, 
627. 
Naphthalene,      2:4-c?ibromo-l  :3-dihydr- 
oxy-,  and  <ribromo-l:3-c?ihydroxy-, 
and  their  derivatives  (Meyer  and 
Wolfsleben),  a.,  i,  631. 
1:4-,  and  1:5-   c^ichloro-,    preparation 
of    (Badische    Anilin-    &    Soda- 
Fabrik),  a.,  i,  850. 
l:4-c?ihydroxy-,  methyl  ether   (Farb- 
werke  vorm.  Meister,  Lucius,  & 
BRiJNiNG),  A.,  i,  854. 
2:3-cJihydroxy-,    compound    of,    with 
jo-benzoquinone  (Siegmunds),  A.,  i, 
654. 
a-trimiro-,    and  ^-tetramiro-,  additive 
compounds  of  phenols   with   (Sud- 
BOROUGH    and    Beard),    T.,    212; 
P.,  5. 
Naphthalene    ring,    degradation  of,  in 
the  animal  body  (Kikkoji),  A.,  ii,  909. 
Naphthalene  series,  ring  formation  in 
the  (Sachs  and  Brigl),  A.,  i,  719  ; 
(Sachs  and  Forster),  A.,  i,  753. 
4-;8-Naphthaleneazo-5-hydroxy-3- 
methyh'sooxazole  (BiJLOW  and  Hegk- 
ing),  a.,  i,  245.  •• 

4-a-and  /3-Naphthaleneazo-5-hydroxy-3- 
methylpyrazole    (BiJLOW  and  Heck- 
ing),  a.,  i,  405. 
4-a-  and  ;8-Naphthaleneazo-5-hydroxyl- 
phenyl-3-methylpyrazole  (Bulow  and 
Hecking),  a.,  i,  405. 
Naphthalene-4-azo-l:2-methylenedioxy- 
benzene,  o-amino-  (MAMELi),A.,i,  510. 
l-Naphthaleneazo-)3-naphthol,  2-chloro- 
(Chakrier  and  Ferreri),  A.,  i,  1046. 
l-Naphthaleneazo-2'-naphthylamine,    2- 
chloro-  (Charrier  and  Ferreri),  A. , 
i,  1046. 
4-0-  and  3-Naphthaleneazo-3-phenyhso- 

oxazolone  (Meyer),  A.,  i,  341. 
Naphthalene-  l-diazo-2-  oxide-  4-  sulph- 
onic  acid,  bromo-,  and  its  zinc  salt 
(Ghemische  Fabrik  vorm.  Sandoz), 
A.,  i,  1047. 
Naphthalene-3-sulphonic    acid,    l:5-rfi- 
chloro-,    preparation     of    (Badische 
Anilin-  &  Soda-Fabrik),  A.,  i,  434. 
Naphthalene-6-sulphonic  acid,    \-A-di- 
chloro-  (Badische  Anilin-  &  Soda- 
Fabrik),  A.,  i,  434. 
N-a-,  and  )8-Naphthalenesulphonylallyl- 
glycine    (Alpern    and    Weizmann), 
T.,  87. 
i3-Naphthalenesulphonyl-d?-j8-amino- 
butyric  acid  (Fischer  and  Scheibl- 
er),  a.,  i,  527. 
)3-Naphthalenesulphonylaminolauryl- 

flycine  (Hopvv^ood  and  Weizmann), 
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/3-Naplithalenesulphonyl-o-ammo-re- 

nonoylglycine  (Hopwood  and  Weiz- 

mann),  T.,  1579. 
Naphthalic  acid,  ethyl  ester  (Errera), 

A.,  i,  465. 
l^^iNaphthalideacetic     acid     and    its 

silver  salt  (Pauly  and  Walter),  A., 

i,  986. 
Naphthalimide,     conversion      of,     into 

naphtliastyril  (PisovscHi),  A.,  i,  230. 
Naphthanthraqainoneazines,      prepara- 
tion of  (Farbwerke  vorm.  Meister, 

Lucius,  &  BRiJNiNG),  A.,  i,  509. 
Naphthanthraquinones,  amino-,  prepara- 
tion of  (Badische  Anilin-  &  SODA- 

Fabrik),  A.,i,  884. 
Naphthaphenazine,    1:3-     and    2'A-di- 

amino-   and   their  acetyl    derivatives 

(Kehrmann  and  Riera  y  Punti),  A., 

i,  927. 
Naphthaqninone  derivatives,  isomerism 

of  (Miller),  A.,  i,  308,  465. 
a-Naphthaquinoue,  vat  dyes  from  (PuM- 
MEREB  and  Brass),  A.,  i,  654. 

3-lactone     from      (Staudinger     and 
Bereza),  a.,  i,  461. 
jS-Naphthaquinoneozime,  4-chloro-,  and 

its  compound  with  4-chloro-l-hydroxy- 

2  naphthoic   acid   (Reissert),    A.,    i, 

368. 
Naphthaqninoneoximes        [nitrosonaph- 

thols),  (Sluiter),  a.,  i,  439. 
4'-(2)-a-Naphtliaqainonylaminobeiizo- 

phenone,    4-amino-    (Pummeber  and 

Brass),  A.,  i,  655. 
4'-(2)-o-Napthaquinoiiylaminodiplienyl- 

methane,    4-amino-   (Pummerer  and 

Brass),  A.,  i,  655. 
Naphthastyril,  conversion  of  naphthal- 

imide  into  (PisovscHi),  A.,  i,  230. 
/3-Naphtliasulplioniumqmiioiie.  See 

Dehydro-j8-naphthol  sulphide. 
Naphthathioxin  dioxide  (Hilditch  and 

Smiles),  T.,  415. 
Naphthenic    acids    (Petroff),    A.,    i, 

974. 
Naphthiminazoles,  isomerism  of  (Mel- 

dola),  p.,  98. 
perOfaphthindandione  and  its  ethyl  and 

methyl  ethers  (Errera),  A.,  i,  466. 
Naphthoic  acid,  di-B-hjdroxy-  (Fischer, 

Freudenberg,  and   Hoesch),   A.,  i, 

875. 
2-Naphthoic   acid,  4-chloro-l-hydroxy-, 

and    its    compound   with   4-chloro-/8- 

naphthaquinoneoxime  (Reissert),  A., 

i,  368. 
a-Naphthol,  chlorination  of  (King),  P., 

266  ;  (Reissert),  A.,  i,  368  ;  (East), 

A.,  i,  439. 
a-Naphthol,    4-chloro-2-bromo-  (Kino), 

P.,  267. 


/8-Naphthol,  compound  of,  with  p-amino- 
benzophenone  (Torrey  and  Por- 
ter), A.,  i,  340. 

carbonic  acid  esters  and  diethyl- 
amino  ethyl  ether  of  (Einhorn 
and  Rothlauf),  A.,  i,  704. 
/8-Naphthol,  4-araino-,  and  l(or3)-bromo- 
4-amino-,  benzoyl  derivatives,  ben- 
zoates  of  (Meyer  and  Wolfsleben), 
A.,  i,  631. 

l:3-r:?ibromo-4-amino-,    acetyl   deriva- 
tive and    its   acetate  (Meyer  and 
Wolfsleben),  A.,  i,  632. 
Naphthols,  nitroso-.     See  Naphthaquin- 

oneoximes. 
jS-Naphtholaldehyde,  compounds  of,  with 

p-aminobenzhydrol  and  p-aminobenzo- 

phenone  (Torrey  and  Porter),  A.,  i, 

340. 
o-Naphthol-2-carboxylic  acid,  4-chloro- 

(Weil  and  Heerdt),  A.,  i,  979. 
Naphtholcarboxylic     acids,    action    of 

sodium  amalgam  on  (Weil),  A.,  i,  978. 
2-Naphthol-3:6-disalphonic      acid,      1- 

nitroso-,  sodium  salt  (May),  P.,  141. 
a-Naphthol-5-sulphonic    acid,    6-amino- 

(Kalle  &  Co.),  A.,  i,  630. 
2-Naphthoylbenzoic  acid,  2'-  and  4(5)- 

amino-,    and     2'-     and     4(5)-chloro- 

(Badische  Anilin-  &  Soda-Fabrik), 

A.,  i,  885. 
Naphthoylboric  acid,  tri-a-,  and  j8-hydr- 

oxy-  (Cohn),  A.,  i,  641. 
4-Naphthoyloxybenzoic     acid,     a-hydr- 

oxy-    (Fischer,    Freudenberg,   and 

Hoesch),  A.,  i,  875. 
o-Naphthylacetyl    chloride    (Badische 

Anilin-  &  Soda-Fabrik),  A.,  i,  464. 
i3-l-Naphthylacrylic  acid,  2-chloro-,  and 

its  salts  and  derivatives  (Sachs  and 

Brigl),  a.,  i,  720. 
3-1-    and  2-NaphthyIacrylic   acids,   a- 

amino-,  benzoyl  derivatives,  and  their 

lactimides  (Kikkoji),  A.,ii,  909. 
j3-l-   and  2-Naphthylalanine  and  their 

derivatives  (Kikkoji),  A.,  ii,  910. 
o-  and  j8-Naphthylamine,  salts  of  (Hil- 
ditch), T.,  236. 

preparation     of    derivatives     of    (Le 
Sueur),  T.,  827;  P.,  104, 
l-Naphthylaminoanthraqainone-2-carb- 

oxyl  chloride  (Badische  Anilin-  & 

Soda-Fabrik),  A.,  i,  980. 
1  -Naphthylamino- 1  -anthraqaiiione-2- 

carboxylic  acid  (Badische  Anilin- 

&  Soda-Fabrik),  A.,  i,  980. 
a-1-Naphthylaminopalmitic     acid     (Le 

Sueur),  T.,  832. 
a-2-Naphthylaminopalinitic     acid    (  Le 

Sueur),  T.,  829. 
a-l-Naphthylamino8tearic      acid      (Lk 

Subfr),  T.,  831  ;  P.,  104. 
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a-2-NaphthylaminoBtearic      acid     (Le 

Sueur),  T.,  828. 
a-     and    ;8-Naphthylammoniuin     osmi- 
chloride  (GuTBiER  and  Walbinger), 
A.,  i,  191. 

platinibromide  (Gutbieb,  Bauriedel, 
and  Obermaier),  A.,  i,  33. 
jS-Naphthylwobutylene   (Behrend    and 

Klinckhard),  a.,  i,  294. 
jS-Naphthylbutyrolactone      (Behrend, 

Ludewig,   and  Klinckhard),  A.,  i, 

289. 
)8-Naphthyhsocrotonic  acid  (Behrend, 

Ludewig,  and  Klinckhard),  A.,  i, 

289. 
1-Naphthyldiazonium  chloride,  2-chloro- 

(Charrier    and    Ferreri),    A.,    i, 

1046. 
a-Naphthyldiguanide      and     its     salts 

(Cohn),  a.,  i,    929. 
a-Naphthylhydrohydrastinine    and    its 

salts  (Freund  and  Lederer),  A.,  i, 

907. 
Naphthylhydroxylamine,        o-nitroso-, 

metallic  salts   of  (Baudi.sch),  A.,  i, 

125. 
Naphthylideneamines      (Senier      and 

Clarke),  T.,  2081  ;  P.,  260. 
a-Naphthylidene-o-,    ?;i-,   and   ^^-amino- 

benzoic  acid,  2-hydroxy-  (Senier  and 

Clarke),  T.,  2083. 
a-Naphthylidene-o-,    m-,   and  ^'-aniino- 

phenol,     2-hydroxy-     (Senier     and 

Clarke),  T.,  2082. 
o-Naphthylidene-o-,  m-,  and  ^-anisidine, 

2-hydroxy-  (Senier  and  Clarke),  T., 

2083. 
a-Naphthylidene-o-,    m-,    and   ^-bromo- 

aniline,     2-hydroxy-     (Senier     and 

Clarke),  T.,  2082. 
a-Naphthylideneo-,    m-,    and  ^-chloro- 

auiline,     2-hydroxy-     (Senier     and 

Clarke),  T.,  2081. 
a-Naphthylidene-^-cumidine,2-hydroxy- 

(Senier  and  Clarke),  T.,  2084. 
o-Naphthylidene-?;i-nitroaniline,  2-hydr- 
oxy- (Senier  and  Clarke),  T.,  2082. 
o-NaphthyIidene-o-4-,     mA-,      and     f- 

zylidine,    2-hydroxy-     (Senier    and 

Clarke),  T.,  2084. 
d-Naphthylitamalic     acid    (Behrend, 

Ludewig,  and   Klinckhard),  A.,  i, 

288. 
o-Naphthyl  ketones,  preparation  of,  free 

from  the  /3-isomerides  (Caille),  A.,  i, 

792. 

l?)-Naphthyl-4-methoxypheiiylacetic 
cid,  2-hydroxy-  (Bistrzycki,  Paul- 
t-  and  Perrin),  A.,  i,  86?. 
Nap£hyl-)3-niethyh'socrotoiiio  acid 

vittEND  and  Klinckhard),  A.,  i, 
A.,  .,  4!>. 


7-(a-  and  ;8-)Naphthyl-7-inethylitacomc 

acid   (SxoBBE  and   Lenzner),  A.,  i, 

379. 
j8-Naphthyl  methyl  ketone,  1-hydroxy- 

{2-acctyl-a-naphthol)      (ToRREY     and 

Cahdarelli),  a.,  i,  67. 
Naphthylmethylparaconic  acids,  iso- 
meric (Behrend  and  Klinckhard), 

A.,  i,  294. 
;3-Naphthylparaconic    acid    (Behrend, 

Ludewig,  and  Klinckhard),  A.,  i, 

288. 
/3-Naphthyl-3-methyl-5-pyrazolone-7'- 

sulphonic   acid,  5'-hydroxy-,  and  its 

nitroso-derivative      (Aktien-Gesell- 

schaft   fur   Anilin-Fabrikation), 

A.,  i,  687. 
o-Naphthyloxamic  acid,  3-hydro3ty-,  and 

its  ethyl  ester  and  amide  (Meyer  and 

Wolfsleben),  a.,  i,  631. 
a-l-Naphthylpentan-y-one,  2-chloro- 

(Sachs  and  Brigl),  A.,  i,  720. 
o-l-Naphthyl-A<»-penten-7-one,  2- 

cbloro-,  and  its  semicarbazone  (Sachs 

and  Brigl),  A.,  i,  720. 
a-l-Naphthylpentan-7-one-a-ol,2- 

chloro-  (Sachs  and  Brigl),  A.,  i,  720. 
iV-a-Naphthylph thalamic  acid,  3-hydr- 

oxy-  (Meyer  and  Wolfsleben),  A., 

i,  631. 
)3-Naphthylpyruvic  acid  (Kikkoji),  A., 

ii,  910. 
1:8-Naphthyridine,  synthesis  of  deriva- 
tives  of,   from   a-aminopyridine   (Pa- 
lazzo and  Tamburini),  A.,  i,  327. 
Narceine,    constitution    of   (Rabe    and 

McMillan),  A.,  i,  77. 
Narcissine  and  its  picrate  (Tutin),  T., 

1244  ;    P.,  149. 
Narcotics,  preparation  of  (Boehringer 
and  Sohne),  A.,  i,  102. 

and  local  ansesthetics  (Gros  and  Har- 
tung),  a.,  ii,  136. 

action  of,  on   oxidation   in  the   liver 
(Joannovics    and    Pick),    A.,    ii, 
628. 
Narcotine,   constitution  of  (Rabe  and 
McMillan),  A.,  i_,  77. 

benzaldehyde  sulphite  and  anhydro- 
sulphite  (Mayer),  A.,\,  224. 
d-  and  Z-Narcotine   salts   of  o-   and  l- 

bromo-camphorsulphonic  acids   (Per- 

KiN  and  Robinson),  T.,  788. 
Narrin  (Brooks),  A.,  i,  553. 
Natramblygonite    (Schaller),    A.,    ii, 

121. 
Natrolite,  metameric  (Thugutt),  A.,  ii, 

736. 
Neocolemanite  from  California  (Eakle), 

A.,  ii,  901. 
Neodymium,  atomic  weight  of  (Baxter 

and  Chapin),  A.,  ii,  28S. 
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Neodymium  chloride,  ultra-violet  absorp- 
tion   spectrum    of    (Baxter    and 

Woodward),  A.,  ii,  351. 
ammonium  molybdate  (Babbieri),  A., 

ii,  291. 
nibidium  nitrate  (Jantsch  and  WiG- 

DOROW),  A.,  ii,  115. 
Neon,   spectrum  of  (Watson),    A.,   ii, 

559. 
luminiscence  of  tubes  of   (Claude), 

A.,  ii,  602,  1087. 
critical  temperature   of    (Onnes   and 

Crommelin),  a.,  ii,  854. 
diffusion     of,     througli     hot     quartz 

(Richardson  and  Ditto),  A.,  ii, 

1087. 
Neopine.     See  Codeine,  hydroxy-. 
Neosine  and  its  salts  (Berlin),  A.,  i, 

771. 
Nephelite,  composition  of  (Schaller), 

A.,  ii,  992. 
solid  solution  in  (Foote  and  Bradley), 

A.,  ii,  122. 
Nephrite  from  the  Harz  (Uhlig),  A.,  ii, 

46. 
Nephritis,  colloidal-chemical  changes  in 

(Fischer),  A.,  ii,  417. 
composition  of  human  milk  in  (Engel 

and  Murschhauser),  A.,  ii,  813. 
in  rabbits  (Harvey),  A.,  ii,  1013. 
Neplirolepis    hinsutula,    sugar    in     the 

nodules  of  (Lieber),  A.,  ii,  921. 
Nerol,  degradation  of,  and  its  constitu- 
tion (Blumann  and  Zeitschel),  A.,  i, 
892. 
Nerves,  physical,  chemical  and  electrical 

properties  of  (Alcock  and  Lynch), 

A.,  ii,  413;  (Ellison),  A.,  ii,  905. 
effect  of  local  anaesthetics  on  (Symes 

and  Veley),  A.,  ii,  508. 
action  of  aconitine  on  (Habtung),  A., 

ii,  1016. 
effect  of  yohimbine,  veratrine,  proto- 

veratrine  on  (Waller),  A.,  ii,  138. 
removal  of  fat  in  the  degeneration  of 

(Macdonald),  a.,  ii,  1006. 
excitability  of,  in  oxalic  acid  poisoning 

(Chiari    and    Frohlich),    A.,    ii, 

1018. 
polarised,  effect  of  ions  transported  by 

the  current,  on  the  conductivity  of 

(Schwartz),  A.,  ii,  306. 
Nervous  system,  chemical  composition 

of  the  (Barbieri),  A.,  ii,  413. 
staining  of  the  tissues  of  the  (Smith 

and  Mair),  A.,  ii,  215. 
vegetative,  changes  in  the  excitability 

of    the,    by    removal    of    calcium 

(Chiari    and    Frohlich),    A.,   ii, 

306. 
Nesquehonite,    artificial    production  of 
(Oesaeo),  A.,  ii,  209, 


Neuro-muscular    mechanisms,    replace- 
ment of  the  alkaline- earth  metals  in 
(Mines),  A.,  ii,  413. 
Nickel,  electrolytic  deposition  of  (Enge- 

MANN),  A.,  ii,  1094. 
anodic  polarisation  of,  in  presence  of 

chromous    salts    (Russo),    A.,    ii, 

1056. 
anode.     See  under  Electrochemistry, 
passive,  influence  of  the  magnetic  field 

on  (Byers  and  Morgan),  A.,   ii, 

1057. 
reactions   in   the   presence  of  (Neogi 

and  Adhicary),  A.,  ii,  107. 
hydrogenation     by,     in    presence    of 

sodium  hypophosphite  (Breteau), 

A.,  i,  533. 
catalysis   with    finely    divided    (van 

Bebesteyn),  a.,  i,  761. 
sodium    chloride    and    mercury,    re- 
actions in  the  system  (Peters),  A., 

ii,  1095. 
solubility  of  hydrogen  in  (Sieverts), 

A.,  ii,  895. 
complex  compounds  of,  with  glyoximes 

(Tschugaeff),  a.,  i,  263. 
Nickel  alloys  with  molybdenum  (Baar), 

A.,  ii,  611. 
with  zinc  (Vigouroux  and  Bourbon), 

A.,  ii,  1095. 
Nickel    salts,    absorption    of   light   by 

(Houstoun),  a.,   ii,    785 ;   (Hous- 

TOUN  and  Anderson),  A.,  ii,  786. 
magnetisation  of  (Weiss  and  FoEx), 

A.,  ii,  183. 
Nickel  car  bony  1,  magnetic  susceptibility 

of  (Oxley),  a.,  ii,  251. 
tetra-aquofluoride  (Costachescu),  A., 

ii,  730. 
hydroxide,  use  of,  in  tannin  estimation 

(Singh),  A.,  ii,  946. 
peroxide,  behaviour  of,  in  salt  forma- 
tion (TuBANDT  and  Bieoel),  A.,  ii, 

987. 
Nickel,  distinction  between,  and  cobalt 

(Weil),  A.,  ii,  158. 
and  cobalt,  borax  bead  tests  for  (Curt- 
man  and  Rothberg),  A.,  ii,  336. 
spongy,  precipitation  of  (Low),  A.,  ii, 

1139. 
precipitation       of,       as       carbonate 

(ScHiRM),  A.,  ii,  1138. 
estimation  of,  electrolytically  (Benner 

and  Ross),  A.,  ii,  443. 
estimation     of,     and     cobalt     gravi- 

metrically  (Dede),  A.,  ii,  1034. 
copper     and    cobalt,     estimation     of 

(Pederson),  a.,  ii,  771. 
estimation      of,     in     German     silver 

(Ibbotson),  a.,  ii,  1139. 
rapid  estimation  of,  in  steel  (Raulin), 

a.,  ii,  1084. 
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Nickel  steel  {McWilliam  and  Barnes), 
A.,  ii,  1092. 
cementation  of  (Giolitti  and  Carnk- 

VALi),  A.,  ii,  609. 
magnetic     properties     of      (Colver- 
GLAUERxand  Hilpert),  A., ii,  1057. 
anomalous  expansion  of  (Guillaume), 
A.,  ii,  185. 
Nicotine,  action  of,  on  curarised  muscle 
(Burridge),  a.,  ii,  750. 
hydrochloride,   double   salt    of,    with 
antimony  pentachloride  (Thomsen), 
A.,  i,  484. 
Nicotine,  estimation  of  (Bertrand  and 
Javillier),  a.,  ii,  827. 
estimation    of,    in   tobacco   (Essner  ; 

T6th),  a.,  ii,  943. 
estimation       of,       in       tobacco-juice 
(Schroder),     A.,     ii,     163,     552; 
(KissLiNG),  A.,ii,  344,  345;  (Ulex), 
A.,  ii,  344  ;  (T6th  :  Leister),  A., 
ii,  345  ;  (v.  Degrazia),  A.,  ii,  671  ; 
(Mellet),  a.,  ii,  672  ;  (Koenig), 
A.,  ii,  672,  1143. 
estimation  of,  in  presence  of  pyridine 
bases  (Surre),  A.,  ii,  778. 
Nicotinic  acid,  betaine  of  (Kirpal),  A., 

i,  157. 
isoNicotinic  acid,  betaine  of  (Kirpal), 

A.,  i,  156. 
Niton.     See  Eadium  emanation. 
Nitranilic  acid.      See  ja-Benzoquinone. 

3:6-dimtro-2:5-dihjdToxy-. 
Nitrates.     See  under  Nitrogen. 
Nitratocholine  ^erchlorate    (Hofmann 

and  Hobold),  A.,  i,  608. 
Nitre,  assay  of  sweet  spirits  of  (Herting  ; 

Dietze),  a.,  ii,  662. 
Nitric  acid.     See  under  Nitrogen, 
Nitrification      by     ultra-violet     light 
(Berthelot  and  Gaudechon),  A., 
ii,  240. 
action  of  gypsum  on  (Dezani),  A.,  ii, 
1019. 
Nitriles,  synthesis  of  (Grignakd),  A., 
i,  292. 
action  of,  on  cyanoguanidine  (OsTRO- 

govich),  a.,  ii,  507. 
action    of     hydrogen    chloride    and 
methyl  alcohol  on  (Steinkopf  and 
Malinowski),  a.,  i,  946. 
toxicity  of  (Desgrez),  A.,  ii,  1119. 
Nitrilo-trimethylnitroaminomethane 

(Franchimont),  a.,  i,  19. 
Nitroamines,  aromatic,  action  of  con- 
centrated sulphuric  acid  on 
(Reverdin),  a.,  i,  123. 
and  allied  substances,  transforma- 
tion of,  and  its  relation  to  sub- 
stitution in  benzene  derivatives 
(British  Association  Eeports), 
A.,  i,  713. 


Nitro- compounds,  ultra-violet  absorption 

spectra  of  (Zelinsky  .and  Rosan- 

off),  a.,  ii,  1044. 

freezing-point  curves  of  mixtures  of, 

with  fluorene  (Kremann,  Dischen- 

DORFER,       FrANKOVIC,        HAUSER, 

HoNEL,  ScHOULZ,  and  Valenta), 

A.,  ii,  871. 
condensation  of  cotarnine  with  (Hope 

and  Robinson),  T.,  2114  ;  P.,  265. 
aliphatic  (Steinkopf  andSuPAN),  A., 

i,  4,  946  ;  (Steinkopf  and  Daege), 

A.,  i,  280  ;   (Steinkopf  and  JtJR- 

gens),  a.,  i,  530. 
primary    aliphatic,     preparation      of 

(v.  Bratjn  and  Sobecki),  A.,  i,  830. 
aromatic  (Ciusa),  A.,  i,  931. 

colorations  produced  by  the  inter- 
action of  amino-compounds  and 
(Walter),  A.,  i,  363. 
Nitrogen   and  sulphur,  relative  atomic 

weights  of  (BxjRT  and  Usher),  A., 

ii,  389. 
pure,       industrial      preparation      of 

(Claude),  A.,  ii,  1084. 
spectrum  of  (Fovk^LER  and  Stbutt), 

A.,  ii,  678. 
a  chemically  active  form  of,  produced 

by  the  electric  discharge  (Stbutt), 

A.,  ii,  482. 
flame  from  the  electric  arc  in  (Strutt), 

A.,  ii,  1056. 
quinquevalent,      stereochemistry     of 

(Scholtz),  a.,  i,  326. 
ratio  of,  to  argon  in  natural  gaseous 

mixtures   (Moureu    and  Lepape), 

A.,  ii,  602. 
and    carbon,   gaseous    compounds    of 

(Lidoff),  a.,  i,  429. 
and    hydrogen,   compounds  of,    with 

lithium  (Dafert  and    Miklauz), 

A.,  ii,  393. 
action  of,  on  lithium  carbide  (Tucker 

and  Moody),  A. ,  ii,  883. 
non-combination  of,  with  hydrogen  in 

the  presence  of  nickel  (Neogi  and 

Adhicaby),  a.,  ii,  107. 
and  oxygen,   analogies    between    de- 
rivatives of  (Angeli),  a.,  i,  620. 
csitalytic  action  of  potassium  carbonate 

on   the   absorption  of,   by  calcium 

carbide  (PoLLACCi),  A.,  i,  358. 
action  of,  on  wines  (Malvezin),  A., 

ii,  916. 
compounds,    assimilation    of   (Baud- 

isch),  a.,  ii,  523. 
assimilation  of,  by  leaves  (Otto  and 

Kooper),  a.,  ii,  524. 
atmospheric,  assimilation  of,  by  higher 

plants    (Mameli    and    Pollacci), 

A.,    ii,    769 ;    (Hutchinson    and 

Milleb),  a.,  ii,  920. 
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Nitrogen,  atmospheric,  assimilation  of, 
by   thermophilic  bacteria  (Pbings- 
heim),  a.,  ii,  916. 
fixation  of,  by  fungi  (Lipman),  A.,  ii, 

1019. 
metabolism.     See  under  Metabolism, 
nutrition    of   Leguminosx    (Ritter), 

A.,  ii,  428. 
organic,   in  soils,  chemical  nature  of 

(JoDiDi),  A.,  ii,  821. 
availability  of   (Lipman,    Brown, 

and  Owen),  A.,  ii,  924. 
content    of    rain-water     in    Tonquin 
(Aufray),  a.,  ii,  224. 
Nitrogen  hydrides,  behaviour  of,  with 
liquid    ammonia     (Browne      and 
Welsh),  A.,    ii,   1084  ;    (Browne 
and  Houlehan),  A.,  ii,  1085. 
oxides,   formation  of,  during  denitri- 

fication   (Suzuki),   A.,   ii,    916  ; 

(Lebedeff),  a.,  ii,  917. 
reduction  of,  in  the  presence  of  nickel 

(Neogi   and  Adhicary),  A.,  ii, 

107. 
Nitrogen     monoxide     {nitrous     oxide), 

preparation      of    (Quartaroli), 

A.,  ii,  1085. 
the  system  nitric  acid,  nitrous  acid 

and,  equilibrium  in  (Lewis  and 

Edgar),  A.,  ii,  264. 
analysis  of  (Smith  and  Leman),  A., 

ii,  766. 
Nitrogen  dioxide  (nitric  oxide),  prepara- 
tion and  estimation  of,    and   its 

behaviour  to  water  (Moser),  A., 

ii,  598. 
in  flames  (Reis),  A.,  ii,  483. 
fusibility  curve  of,  and  methyl  ether 

(Baume  and  Germann),  A. ,  i,  830. 
sulphide,  crystalline  form  of  (Smith), 

A.,  ii,  1086. 
Nitric  acid,  formation  of,  in  the  arc 

discharge  (Makowetzky),  A.,  ii, 

463. 
molecular  weight  and  constitution 

of  (Oddo  and  Anelli),  A.,  ii,  717. 
the  system,  nitrous  acid  and  nitric 

oxide,  equilibrium  in  (Lewis  and 

Edgar),  A.,  ii,  264. 
action  of  nascent  hydrogen  on  (Ban- 

erjee  and  Banerjee),  P.,  326. 
decomposition  of,    by  light   (Rey- 
nolds and  Taylor),  P. ,  306. 
oxidation   of  organic   acids  by,    in 

sunlight  (Benrath),  A.,  ii,  835. 
influence  of  metallic  nitrates  on  the 

solution  of  copper  in  (Rennie  and 

Cooke),  T.,  1035;  P.,  42. 
influence  of  ferric  salts  and  of  man- 
ganese   nitrate    on    the    rate    of 

solution  of  mercury  in  (Ray),  T.  , 

1012;  P.,  4. 


Nitrogen : — 
Nitric  acid,  detection  of  (Klein),  A., 

ii,  341. 
detection  and  estimation  of,  in  milk 

(TiLLMANS),  A.,  ii,  151. 
estimation  of  (Romyn),  A.,  ii,  767. 
estimation  of,  in  wines  (Tillmans), 

A.,  ii,  930. 
Nitrates,  production  of,  in  arable  soils 

(Koch),  A.,  ii,  922. 
reduction  of,  by  bacteria  (Pelz),  A., 

ii,  139. 
reduction  of,  by  perhydrase  (Bach), 

A.,  i,  759. 
reaction  between  anhydrous  formic 

acid    and  (Quartaroli)  A.,   ii, 

1079. 
fusion  of,  with  sodium  paratungstate 

(GoocHand  Kuzirian),  A.,ii,657. 
detection  of,  by  the  diphenylamine 

test  (Withers  and  Ray),  A.,  ii, 

656  ;  (Caron),  A.,  ii,  767. 
detection  of,    in  water  (Denig15s), 

A.,  ii,  655. 
detection  and  estimation  of,  in  water 

(Tillmans   and   Sutthoff),  A., 

ii,  767. 
estimation  of  (Caron  and  Raqukt), 

A.,    ii,    69 ;    (Marqueyrol   and 

Flobentin),  a.,  ii,  437  ;  (Quar- 
taroli), A.,  ii,  1085;    (Seydel 

and  Wickers),  A.,  ii,  1132. 
estimation  of,  in  gun-cotton  (Pel- 
let), A.,  ii,  930. 
estimation  of,  in  milk  (Tillmans 

and  Splittgerber),  A.,  ii,  1132. 
estimation        of,        gasometrically, 

sources  of  error  in  the  (Ruff  and 

Gersten),  a.,  ii,  930. 
estimation    of,    in    water,    by    the 

phenolsulphonic      acid      method 

(Chamot,  Pratt,  and  Redfield), 

A.,  ii,  331. 
estimation  of,  in  vegetable  matter 

(Kbog  and  Sebelien),  A.,  ii,  227. 
Nitrous    acid,    formation   of,   in   the 

living  cell   (Maz^),  A.,  ii,   643, 

918. 
the  system,  nitric  acid,  and  nitrous 

oxide,  equilibrium  in  (Lewis  and 

Edgar),  A.,  ii,  264. 
detection  of  (Vaubel),  A.,  i,  1049. 
Nitrites,  detection  of  (Dan]6),  A.,  ii, 

534. 
detection  of,  by  the  diphenylamine 

test  (Withers  and  Ray),  A.,  ii, 

65&. 
detection  of,   in  water  (Denig^s), 

A.,ii,  655. 
detection  and  estimation  of,  in  water 

(Tillmans  and  Sutthoff),    A., 

ii,  767. 
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Nitrogen : — 
Nitrites,     estimation    of^jWlirpp   and 
Lehmann),  a.,  ii,  53^ 
estimation  of,  iu  sewage  (Clarke), 

A.,  ii,  928. 
estimation  of,  in  water  (Kastle  and 
Elvove),  a.,  ii,   437;  (Blanc), 
A.,   ii,    930;    (Supfle),    A,,    ii, 
940. 
estimation  of,  gasometrically,  soiirces 
of  error  in  the  (Ruff  and  Ger- 
sten),  a.,  ii,  930. 
estimation  of,  by  means  of  the  action 
of  hydrazine  sulphate  on   (Dey 
and  Sen),  A. ,  ii,  822. 
Nitrogen,  detection  of,  in  organic  com- 
pounds (Halenke  and  Kling),  A., 
ii,  1131. 
rapid  estimation   of  (Claassen),  A., 

ii,  1027. 
estimation  of,  new  distillation  appar- 
atus for  the  (Muller),  A.,  ii,  68. 
estimation   of,   by  Kjeidahl's  method 
(Koefoed),  a.,  ii,  67  ;   (van  Ryn), 
A.,  ii,  226  ;  (Edwards  and  Chads), 
A.,  ii,  437  ;  (Andersen  :  v.  Lieber- 
mann),  a.,  ii,  655  ;  (Krieger),  A., 
ii,  1027. 
estimation   of,    in   the   extractives  of 
muscle  (v.  Furth  and  Schwarz), 
A.,  ii,  216. 
estimation  of,  in  aliphatic  amino-com- 

pounds  (van  Slyke),  A.,  ii,  779. 
estimation   of,  in  organic  compounds 
(Frankland),  T.,  1783;  P.,  207, 
309  ;  (Fabinyi),  A.,  ii,  534. 
estimation  of  the  amidic,  in  proteins 

(Denis),  A.,  ii,  163. 
estimation  of,  in  soils  (Mitscherlich 

and  Mekres),  A.,  ii,  68. 
estimation     of,    in     rain-water    from 
Groningen  (Hudig  and  Welt),  A., 
ii,  1128. 
Nitrogen-carbon    linking    (Emde    and 

Runne),  a.,  i,  714,  718. 
Nitrogen  compounds,  stereochemistry  of 
(Freund  and  Kupfer),  A.,  i,  911. 
relation      between       reactivity      and 
chemical  constitution  of  (Clarke), 
T.,  1927  ;  P.,  243. 
NitrogenoQS  substances,  degradation  of 

by  yeast  (Schwarz),  A.,  ii,  640. 
Nitro-group,    orientation    of,   in    nitro- 
myristicinic  acid  (Salway),  T.,  266  ; 
P.,  20. 
Nitrohydrazo-compounds,  alkaline   con- 
densations of  (Green  and  Bearder), 
T.,  1960;  P.,  228. 
•'Nitrolime,"  analysis  of  (Kappbn),  A., 

ii,  933. 
Nitrometer,    flasks    for    use    with    the 
(Michel),  A.,  ii,  68. 


"Nitron  method,"  estimation  of  nitrate 
in  Chili  saltpetre  by  the  (Radlberger), 

A.,  ii,  69. 
Nitrosates,  action  of  hydroxylamine  on 

(CusMANo),  A.,  i,  186. 
Nitrosisulphonic  acid.       See    Nitrosyl- 

sulphuric  acid,  hydroxy-. 
Nitroso-chlorides,  action    of    hydroxyl- 
amine on  (CusMANO),  A.,  i,  186. 

cyclic,  action  of,  with  semicarbazide 
(RuPE  and  Altenbxjrg),  A.,  i, 
72. 
Nitroso-compounds,  metallic  (Kohl- 
scHiJTTER  and  Sazanoff),  A.,  ii, 
730. 

action   of  diphenylketen   on  (Staud- 
inger  and  Jelagin),  A.,  i,  215. 
Nitrosyl  chloride,  formation  of,  at  low 

temperatures,  and  its  equilibrium  with 

chlorine  (Boubnoff  and  Guye),   A., 

ii,  599. 
Nitrosylous  sulphuric  acid  (Wentzki), 

A.,  ii,  273. 
Nitrosylsulphuric  acid,  hydroxy-  (Scan- 

dola),  a.,  ii,  273. 
Nitrous  acid.     See  under  Nitrogen. 
Nomenclature  of  carbohydrates  (Voto- 
cek),  a.,  i,  179. 

of  spirans  (Radulescu),  A.,  i,  497. 
Nonane,      7-halogen*     derivatives      of 

(PiCKARD  and  Kenyon),  T.,  71. 
Non-metals,    thermal     conductivity    of 

(Eucken),  a.,  ii,  185. 
«-Nonoyl     chloride,     o-bromo-     (Hop- 
wood  and  Weizmann),  T.,  1577  ;  P., 

214. 
n-Nonoylalanine,  a-amino-,  ando-bromo- 

(Hoi'WOOD  and  Weizmann),  T.,  1580. 
Tt-Nonylasparagine,    a-amino-,    and    o- 

bromo-  (Hopwood  and  Weizmann), 

T.,  1583. 
«-NonoyIaspartic  acid,  o-amino-,  and  a- 

bromo-  (Hopwood  and  Weizmann), 

T.,  1584. 
n-Nonoylglycine,  o-amino-,  and  o-bromo- 

(HopwooD  and  Weizmann),  T.,  1578  ; 

P.,  214. 
?i-Nonoyl-leucine,     o-amino-,     and     o- 

bromo-  (HopwooD  and  Weizmann), 

T.,  1582. 
n-Nonoylvaline,  o-amino-,  and  o-bromo- 

(HopwooD  and  Weizmann),  T.,  1581. 
Nonyl  bromide  (v.  Braun  and  Sobecki), 

A.,  i,  598. 
Nonylamine    and    its    derivatives    (v. 

Braun  and  Sobecki),  A.,  i,  597. 
n-Nonylglycine,   o-bromo-a-amino-,  iso- 

hexoyl     derivative    (Hopwood     and 

Weizmann),  T.,  1579. 
Norbizin  and  its  ethyl  ethers  and  me- 
tallic derivatives  (van  HasBKLt),  A., 

i,  651. 
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North  American  clapper  snake,  crotalo- 

toxiii  from  (Faxist),  A.,  ii,  317. 
Nortropan,   cyano-  (v.   Braxjn),   A.,   i, 

564. 
s-Nortropylphenylguanidine  and  its  salts 

(v.  Braun),  A.,  i,  564. 

Nuclease,     estimation    of,     in     various 

organs  (Juschtschenko),  A.,  ii,  412. 

estimation  of  the  activity  of,  by  the 

optical   method   (PiGHiNl),    A.,    ii, 

236. 

Nucleases  (Levene  and  Medigreceanu), 

A.,  i,  410,  698 ;  (Jones),  A.,  i,  410. 
Nucleic  acid,  digestion  and  absorption  of 
(London  and  Schittenhelm),  A., 
ii,  52. 
from  yeast  (Levene  and  Jacobs),  A., 
i,  510. 
Nucleic  acids,  action  of  gastro-intestinal 
juices  on  (Levene  and  Medigre- 
ceanu),    A.,    ii,    744;    (London, 
Schittenhelm,  and  Wiener),  A., 
ii,  745. 
cleavage  of,  by  enzymes  (Amberg  and 

Jones),  A.,  i,  824. 
action    of,    on    fermentation    in    the 
animal  bodv  (Tschernoruzki),  A., 
ii,  1119. 
in  the  liver  (Masing),  A.,  ii,  1111. 
Nuolein  metabolism.     See  Metabolism. 
Nucleins,     cleavage      of,     by    enzymes 

(Amberg  and  Jones),  A.,  i,  823. 
Nucleinases    (Levene    and    Medigre- 
ceanu), A.,  i,  698. 
Nucleoprotein,      isoelectric       point     of 
trypsin  and  (Michaelis  and  David- 
sohn),  a.,  i,  343. 
Nucleoproteins,      role     of,     in     plants 

(Zaleski),  a.,  ii,  819. 
Nucleosidases  (Levene  and  Medigre- 
ceanu), A.,  i,  698. 
Nucleotidases  (Levene  and  Medigre- 
ceanu), A.,  i,  698. 
Nutrition,  studies  in  (Mendel  and  Fine), 
A.,  ii,  1109. 


Obituary  notices  :— 

Richard  Abegg,  T.,  599. 

Friedrich  Konrad  Beilstem,  T.,  1646. 

James  Campbell  Brown,  T.,  1457. 

Michael  Carteighe,  T.,  602. 

Emil  Erlenmeyer,  T.,  1649. 

Rudolph  Fittig,T.,  1651. 

Oscar  Guttmann,  T.,  604. 

Hans  Heinrich  Landolt,  T.,  1653.     _ 

Nikolai  Alexandrovitsch  Menschutkm, 

T.,  1660. 
Sir  Walter  Palmer,  Bart.,  T.,  166/. 
Charles  Hanson  Greville  Williams,  T., 

606. 
C.  ii. 


Ochrein  (Marino-Zuoo  and  Foa),  A.,  i, 

1049. 
Ochres,  action  of  heat  on  (Bouchonnbt), 

A.,  ii,  495. 
9i.-0ctaldehyde,  sodium  hydrogen  sulphite 
compound  of  (Pickard  and  Kenyon), 
T.,  56. 
Octan-7ij-dione-a-ol    (Farbenfabriken 
voRM.    F.    Bayer    &    Co.),    A.,    i, 
102. 
Octane,  halogen  derivatives  of  (Pickard 

and  Kenyon),  T.,  69. 
Aa-Octen-7>;-dione,  and  its  semicarbazone 
(Farbenfabriken  vorm.  F.  Bayer 
&  Co.),  A.,  i,  114. 
Octoic  acid,  ammonium  salt  (Falciola), 

A.,  i,  175. 
Octyiene  oxide,  compound  of,  with  acetyl 

chloride  (Pbileschaeff),  A.,  i,  255. 
51-Octylisopropylcarbinol,     rotation     of 

(Pickard  and  Kenyon),  P.  324. 
CEceticus  platensis,    composition    of  the 
material  spun  by  (Abderhalden  and 
Landau),  A.,  ii,  509. 
(Enanthe  crocata,  chemical  examination 

of  (Tutin),  a.,  ii,  921. 
Oil,  influence  of  the  acidity  of  aqueous 
solutions  on  the  system  water  and 
(Reinders),  a.,  ii,  373. 
stability  of  emulsions  of,  with  wat«r 

(Hatschek),  a.,  ii,  1068. 
cod-liver,  fatty  acids  in  (Heidusohka 
and  Rheinberger),  A.,  i,  766. 
Oils,  decomposition  of  (Hertkorn),  A., 
ii,  138. 
essential     and     ethereal.       See    Oils, 

vegetable, 
mineral,    from     potash-salt     deposits 

(Graefe),  a.,  ii,  119. 
vegetable,  constituents  of  (Bacon),  A., 
i,  73  ;  (Semmler  and  Mayer),  A., 
i,  73,  733  ;  (Laloue),  A.,  i,  138  ; 
(Semmler  and  Zaar),  A.,  i,  218, 
313,  388  ;  (Semmler  and  ScHoss- 
berger),  a.,  i,  475, 1002 ;  (Schim- 
MEL  &  Co.),  A.,  i,  475,  893; 
(Roure-Bertrand  Fils,  Dupont 
and  Labaune),  A.,  i,  895. 
and  terpenes  (Wallace),  A.,  i,  310, 

312,  469,  473,  891. 
refractive  constants  of  (Klimont), 

A.,  ii,  234. 
toxicity  of,  towards  higher  vegeta- 
tion (Coupin),  a.,  ii,  326. 
and  fats,  estimation  of,  the  acidity  of 

(Loebell),  a.,  ii,  342. 
estimation  of  lecithin  in  (Frbsknius 

and  Grpnhut),  A.,  ii,  343. 
estimation  of  phosphorus  in  (Frey), 
A.,  ii,  535. 
Oleander  bark,  Algerian,  constituents  of 
(Leulier),  a.,  ii,  922. 

96 


ii.  1450 


INDEX   OF   SUBJECTS. 


Oleic  acid,  solubility  of  metals  in  (Gates), 

A.,  ii,  394. 
ammonium  salt  and  separation  of,  from 

]ial  iiiitic  an  d  stearic  acids  (F  alciola)  , 

A.,  i,  5,  174. 
behaviour  of  red   blood-corpuscles  in 

poisoning      by      (Schmincke    and 

Flury),  a.,  ii,  125. 
inhibition     of    the    irritating    action 

of,   by   cholesterol   (Lamb),    A.,  ii, 

52. 
Oleoelaidic  acid,  preparation  of  (Gawal- 

ovvsKi),  A.,  i,  416. 
Oleoue  and  its  oxime  (Eastekfield  and 

Taylor),  T.,  2303;  P.,  279. 
Olivetoric  acid,  metallic  salts  of  (Hesse), 

A.,  i,  209. 
Olivetorol  (Hesse),  A.,  i,  209. 
Opal,  effect  of  pressure  on  the  change  of, 

into  quartz  (Spezia),  A.,  ii,  497. 
Open-chain  compounds,  absorption  spec- 
tra of  (Crymble,  Stewart,  Wright, 
andREA),  T.,  1262;  l\,  153. 
Opianic  acid  aldoxime,  iV-benzoyl  deriv- 
ative    of,    and     its     cinchouine    salt 
(ScHEiBER  and  Fleischmann),  A.,  i, 
382. 
Opium,  constituents  of  (van  Itallie  and 

Kerbosch),  a.,  i,  76. 
a  new    alkaloid    from   (Dobbie    and 

Lauder),  T.,  34. 
estimation  of  codeine  in  (Andrews), 

A.,  ii,  1144. 
estimation  of  morphine  in  (Debour- 

DEAUx),  A.,  ii,  845. 
Opium  alkaloids  (van  Itallie  and  Ker- 
bosch), A.,  i,  76. 
action    of,    on    the   alimentary  canal 

(Cohnheim    and    Modrakowski), 

A.,  ii,  516. 
Optical     activity.      See     under    Photo- 
chemistry. 
Organic  compounds,   photolysis  of,  by 

ultra-violet  light  (Berthelot   and 

Gaudechon),  a.,  ii,  86,  242,  835. 
phosphorescence  of,  at  low  temperatures 

(de    Kowalski    and    de    Dzierz- 

bicki),  a.,  ii,  8. 
influence  of  three-  and  four-membered 

carbon  rings   on  the  refractive  and 

dispersive  power  of  (Ostling),  P., 

315. 
electrical  double  refraction  of  (Leiser), 

A.,  ii,  563. 
dielectric   constants   of   (DoBROSERD- 

off),  a.,  ii,  458. 
electrical    effects    accompanying    the 

decomposition  of  (Potter),  A.,  ii, 

913. 
temperature-coeflScients  of  the  mole- 
cular surface  energy  of  (Walden), 

A.,  ii,  97. 


Organic  compounds  of  physiological  im- 
portance,    heat    of    combustion    of 

(Emery  and  Benedict),  A.,  ii,  857. 
measurement  of  the  influence  of  .sub- 
stitution in,  by  polarity  (Derick), 

A.,  ii,  713. 
rotatory  power  of,  in  presence  of  lead 

salts  (Pellet),  A.,  ii,  775. 
solubility   equilibria    between    iodine 

and  (Olivari),  A.,  ii,  592. 
amalgams  of,   (McCoy  and  Moore), 

A.,  i,  270. 
reactivity  of  the  halogens  in  (Senter) 

T.,  95  ;  (Senter  and  Porter),  T. 

1049  ;  P.,  119. 
additive,  with  metallic  halides  (Men 

schutkin),  a.,  i,  992. 
reduction  and   oxidation  of,  by  cata 

lysis  (Sabatiek),  A.,  i,  702. 
oxidation   of,   by  potassium   perman 

ganate  (Hetper),  A.,  ii,  339. 
spontaneously   oxidisable   with   phos 

phorcscence  (Deli^pine),  A.,  i,  768 
dihalogen,  action  of  Grignard  reagent; 

on  (v.  Braun  and  Sobecki),  A.,  i 

701. 
trichlorinated,    action    of    alkalis    on 

(Bressanin  and  Segri^),  A.,  i,  830 
iodo-,  relative  activities  of  (Segaller) 

P.,  283. 
unsaturated,    catalytic    reduction    of 

(Fokin),  a.,  i,  1. 
toxicity  of  (Stadler),  A.,  ii,  223. 
in  soil  (ScHREiNER  and  Shoeey),  A., 

ii,  147. 
colour  reactions  of  groups  of  (Agul- 

hon),  a.,  ii,  1140. 
detection   of   nitrogen  in   (Halenke 

and  Kling),  A.,  ii,  1131. 
detection  and  estimation  of  arsenic  in 

(Bressanin),  A.,  ii,  1133. 
estimation  of  arsenic  in  (Lockemann), 

A.,  ii,  1028. 
estimation  of  carbon  in  (Tangl  and 

V.  Kereszty),  a.,  ii,  538. 
estimation  of  carbon  and  nitrogen  in 

(Frankland),  T.,  1783;   P.,  207, 

309. 
estimation  of  the  elements  in  (Atjzies), 

A.,  ii,  928. 
estimation   of  halogens  in  (Walker 

and  MacRae),  A.,  ii,  434  ;  (Emde), 

A.,  ii,  532  ;  (Warunis),  A.,  ii,  927. 
estimation    of    active     hydrogen    in 

(Zereavitinoff),     A.,      i,      101  ; 

(Oddo),  a.,  ii,  826. 
estimation  of  small  quantities  of  iron 

in  (Jahn),  a.,  ii,  1138. 
estimation  of  nitrogen  in  (Fabinyi), 

A.,  ii,  534. 
estimation  of  sulphur  in  (Warunis), 

A.,  ii,  67. 
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Organic  matter,  calcination  of,  without 
loss  of  phosphorus  (Fleukent  and 
Levi),  A.,  ii,  656. 
destruction  of,  by  bromine  (Magnin), 

A.,  ii,  1035. 
estimation  of,  in  water  (Noll),  A.,  ii, 

92.5. 
estimation  of,  in  water  from  sulphur 
springs  (Dittrich),  A.,  ii,  1035. 
Organic  radicles,  nature  of  (Hinsberg), 

A.,  ii,  873. 
Organism,  action  of   chlorinated  aliph- 
atic   hydrocarbons   on    the    (Leh- 

MANN,    BeHR,    QUADFLIES,    FrANZ, 

Herrmann,  Knoblauch,  Gunder- 
MANN,  and  WiJRTH),  A.,  ii,  634. 
behaviour  of  fatty  iodo-acids  in  the 

(PoNZio),  A.,  ii,  1015. 
value  of  amino-acids  in  the  (Abder- 
HALDEN,     Furno,     Goebel,     and 
SxRiJBEL),  A.,  ii,  1002. 
electrometric  method  of  study  of  the 
reaction  of  liquids   of  the   (QuAG- 
LIARIELLO),  A.,  ii,  962. 
animal,    amount   of  alcohol  excreted 
by  the  (Voltz  and  Baudrexel), 
A.,  ii,  218. 
adaptation  of  the  capacity  of  the, 
to     over-feeding     (Grafe     and 
Graham),  A.,  ii,  811. 
elimination  of  colouring  matters  by 
the  (Sisley  and   Porcher),  A., 
ii,  515. 
ratio  of  fatty  acids  to  unsapomfiable 
substances  in  the  (Costantino), 
A.,  ii,  627. 
dog's,    value    of    amino-acids   in    the 

(ABDERHALDENandMARKWALDER), 

A.,  ii,  634.  , 

Origanum  hirtum,  constituents  ot  the 
oil  of  (Pickles),  P.,  284. 

(Z^Ornithine  monopicrate,  crystallo- 
graphy of  (Reiner),  A.,  i,  815.  _ 

Orthite  rich  in  scandium,  from  Fmland 
(Meyer),  A.,  ii,  406.  _ 

Orthoclase  and  microcline,  distmction 
between  (  Vernadsky  and  Revutsky), 
A    ii,  122  ;  (Barbier),  A.,  ii,  735. 

Ortlioformic  acid,  ethyl  ester,  action  of 
zinc  and  magnesium  organic  com- 
pounds on  (Shdanovitsch),  A.,  i,  10. 

Ortho-oxalic      acid,      diphenyl      ester 
(ScHiJLKE  and  Mayr),  A.,  i,  126. 
TO-tolyl     ester    (RiJTGERSWERKE-AK- 

TIENGESELLSCHAFT    and    GEUTSCH), 

A.,  i,  439. 
Orthothiocarbonic     acid,    i>-tolyl   ester 
and  its   derivatives   (Arndt),  A.,    i, 

919.  ,      ^ 

Orthothioformic  acid,  benzyl  ester,  pre- 
paration of  (Smythe),  a.,  1,  966. 
j9-tolyl  ester  (Arndt),  A.,  i,  919. 


Osmium,  alkylammoniuni    chlorides   of 
(Gutbier  and  Maisch),  A.,  i,  18. 
Osmichlorides   (Gutbier  and    Wal- 
binger),  a.,  i,  191. 
Osmotic  pressure.     See  under  Diffusion. 
Ovary,  frog's,  glycogen   in   the  (Bleib- 

treu),  a.,  ii,  811. 
Oven,  new  constant  temperature  (Siau),    , 
A.,  ii,  199. 
electrical  tungsten-resistance  (Fischer 
and  Tiede),  A.,  ii,  694. 
Ovimucoid,     dissociation     of    salts     of 

(Robertson),  A.,  i,  91. 
Ox,  liver  of.     See  Liver. 
Oxalacetic  acid,  lecture   experiment  to 
show  the  fermentation  of  (Neuberg 
and  Karczog),  A.,  ii,  976. 
bnicine  salt  (Hilditch),  T.,  235. 
Oxalatotelluric  acid,  salts  of  (Rosenheim 

and  Weinheber),  A.,  i,  109. 
Oxalhydrazinic   acid,    ethyl   ester,    and 
its  oxalate  and  benzylidene  derivative 
(SroLLii),  A.,  i,  357. 
Oxalic   acid,   preparation  of,  from  saw- 
dust (v.  Hedenstrom),  a.,  i,  767. 
action  of  light  on,  in  the  presence  of 
uranyl    salts  (Bacon),    A.,   ii,    5; 
(Bruner  and  Kozak),  A.,  ii,  564. 
dissociation  constants  of  (Enklaar), 

A.,  i,  419  ;  ii,  1071. 
neutralisation    curve   of    (Enklaar), 

A.,  i,  602. 
solubility  of,  in  other  acids  (Masson), 

P.,  328. 
action    of,    on     starch     and    dextrin 
(Oechsner  de  Coninck  and  Ray- 
1  naud),  a.,  i,  770. 

metabolism.     See  under  Metabolism, 
fermentative   oxidation  of   (Zaleski 

and  Reinhard),  A.,  ii,  760. 
poisoning  (Sarvonat  and  Roubier), 
A.,  ii,  815. 
excitability   of  nerves    in  (Chiari 
and  Frohlich),  A.,  ii,  1018. 
in  wines  (Monnier),  A.,  ii,  648. 
metallic      salts,      decomposition      of 
(Ganassini  and  Scandola),  A., 
i,  421. 
reactions    of    (Oechsner    de    Co- 
ninck), A.,  i,  419. 
calcium  salt,  reactions  of  (Oechsner 
DE    Coninck  and  Raynaud),  A., 
i,  352. 
dysprosium   salts    of    (Jantsch   and 

Ohl),  a.,  ii,  493. 
sodium    salt,  preparation  of  (Boehr- 

inger  &  Sohne),  a.,  i,  419. 
stability  of  the  double  salts  of,  ^ylth 
sodium  and  nickel,  and  with  sodium 
and  cobalt  (Dodgson),  P.,  260. 
yttrium  potassium  salt  of  (Pratt  and 
James),  A.,  i,  353. 
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Oxalic    acid,    j)ieparatiou   of   esters   of 
(Suheuble),  a.,  i,  419. 

thio-,  complex  salts  of  (Robinson  and 
Jones),  P.,  279. 
Oxalomonohydroxamic    acid     and     its 

silver    salt    (Palazzo    and  Oliveki- 

Mandala),  a.,  i,  428. 
Oxalop3rrotartaric    acid,    ethyl    ester, 

products  of  the  action  of  hydrobromic 

acid  on  (Blaise),  A. ,  i,  708. 
0xaluria(SERKOWSKiandMozDZEN8Ki), 

A.,  ii,  311. 
Oxalyl   chloride,    action   of,  on  amines 

and  amides  (Bornwater),  A.,  i,  616. 
Oxalyldibenzanilide  (Bornwater),  A., 

i,  617. 
Oxalyldi-diglycylglycine,     ethyl    ester 

(Bornwater),  A.,  i,  617. 
Oxalyldiglycine,    ethyl     ester     (Born- 
water), A.,  i,  617. 
Oxalyldiglycylglycine,      ethyl       ester 

(Bornwater),  A.,  i,  617. 
Oxalyldi-glutaminic  acid,  diethyl  ester 

(Bornwater),  A.,  i,  617. 
Oxalyldimethylethylurethane      (  Born- 
water), A.,  i,  617. 
Oxalyldiureide   (Bornwater),     A.,    i, 

617. 
a-0xalyl-j3-methylsuccinic   acid,    ethyl 

ester,  2>-nitrophenylhydrazone  (Blaise 

and  Gault),  A.,  i,  520. 
Oxalylphenylacetonitrile,    acylation    of 

(Dieckmann),  A.,  i,  456. 
Oxalylsuccinic  acid,  ethyl  ester,  deriva- 
tives   of    (Wislicenus    and    Wald- 

MiJLLER),  A.,  i,  603. 
Oxalylsuccinonitrile,       acylation       of 

(Dieckmann),  A.,  i,  456. 
Oxamethane,  action  of,  with  potassium 

bromoacetamide    (Mauguin),    A.,   i, 

358. 
Oxamide,  aromatic  derivatives  of(SuiDA), 

A.,  i,  365. 
Oxaiiil-4-arsinic  acid,  and  nitro-  (Farb- 

WERKE    VORM.     MeISTER,    LuCIUS,    & 

Bruning),  a.,  i,  594. 
Oxanilic    acid,  jo-cyano-,    methyl    and 

ethyl  esters  of  (Bogert  and  Wise), 

A.,  i,  46. 
Ozaoilide,  ^-amino-,  and  its  salts  and 
wi-hydroxy-  (Suida),  A.,  i,  366. 

di-p-cyaao-  (Bogert  and  Wise),  A., 
i,  46. 
Oxanilide-ocarboxylic    acid    and     its 

metallic  salts  (Suida),  A.,  i,  365. 
Oxanthrone  and  its  acetate  (Meyer),  A., 

i,  194. 
isoOxazolones,  action  of  diazomethane  on 

(Oliveri-Mandala   and    Coppola), 

A.,i,  492. 
Oxazonantliroiie    (Ullmann    and    van 

DKR  Schalk),  a.,  i,  166. 


Oxidation,  selective  (Jones  and  Strong), 
A.,  ii,  168. 
and  reduction  by  catalysis  (Zelinsky 

and  Glinka),  A.,  i,  870. 
Autoxidation  (Thunberg),  A.,  ii,  33. 
Oxide,  CglljoO,  from  5-methyl-A/3-amyl- 

cne  (Umnova),  A.,  i,  250. 
Oxides,  acidic,  heat  of  combination  of, 
with  sodium  peroxide  (Mixter),  A., 
ii,  966. 
Oximes,  transformation  of  syn-  into  anti- 
( Patterson  and  McMillan),  A.,  i, 
648. 
cyclic,  catalytic  reduction  of  (Mailhe 

and  Murat)  A.,  i,  535. 
JV-phenyl   ethers  of  (Angeli,  Ales- 
SANDRi  and  Aiazzi-Mancini),  A., 
i,  544. 
Oxindole-3-aldehyde  and  its  derivatives 
(Friedlander  and    Kielbasinski), 
A.,  i,  1022. 
Oxindoleanil     and     its     hydrochloride 
(Pummerer  and  Guttler),  A.,  i,  232. 
Oxindole-3-carboxylic    acid,   hydroxy-, 

ethyl  ester  (Kalb),  A.,  i,  681. 
Oxomalonic  acid,  ethyl  ester,  preparation 
and   properties  of  (CuRTiss  and 
Stracham),  a.,  i,  353. 
action    of,    with    arylamines    and 
alcohols     (CuRTiss,     Hill,    and 
Lewis),  A.,  i,  367. 
Oxonium   dibromides,  influence   of  the 
masses  of  reacting  substances  on  the 
formation    of,    in    organic     solvents 
(Tschelinzeff  and    Konowaloff), 
A.,  ii,  706. 
Oxyberberine,  synthesis  of,  and  chloro- 

(Pictet  and  Gams),  A.,  i,  483. 
isoOxyberberine  and  its  acetyl  derivative 
and   nitroso-   (Bland,    Perkin,   and 
Robinson),  P.,  59. 
^leoOxyberberine  and  its  salts  (Pyman), 

T.,  1695  ;  P.,  215. 
jieoOxyberberineacetone  and  its  hydro- 
chloride (Pyman),  T.,  1694  ;  P.,  215. 
Oxydase  in  fi-uits  (Bassett  and  Thomp- 
son), A.,  ii,  425. 
estimation     of,     in     animal     tissue.s 
(Vernon),  A.,  ii,  750. 
Oxydases,     action     of    (Herzog      and 
Polotzky),   a.,  i,   935;  (Herzog 
and  Meier),  A.,  i,  936. 
colorimetric  detection  of  (Loele),  A., 
ii,  675. 
Oxygen,   production   of,   in   the   lique- 
faction of  air  (Swinburne),  A.,  ii, 
387. 
extraction  of,  from  commercial  copper 

(Guichard),  a.,  ii,  934. 
spectroscopy  of  (Kayser),  A.,  ii,  237, 
785  ;   (Steubing  :  Stark),  A. ,  ii, 
558. 
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Oxygen,     negative    pole    spectrum    of 

(Croze),  A.,  ii,  1041. 
absorption  of  ultra-violet  rays  by  (v. 

Wartenberg),  a.,  ii,  1. 
the  rectilinear  diameter  for  (Mathias 

and  Onnes),  A.,  ii,  387. 
melting  point  of  (Onnes  and  Crom- 

melin),  a.,  ii,  854. 
heat  of  evaporation  of  (Bakschall), 

A.,  ii,  582. 
solubility  of,  in  sea-water  (Whipple 

and  Whipple),  A.,  ii,  271. 
basic  properties  of  (Maass  and  Mc- 

Intosh),   a.,  i,  289  ;  (Tschelinz- 

eff),    a.,   i,    415  ;   (Tsakalotos), 

A.,  i,  514. 
and  nitrogen,  analogies  between  de- 
rivatives of  (Angeli),  a.,  i,  620. 
influence   of  inhalation  of,  on  lactic 

acid  produced  by  hard  work  (Feld- 

man  and  Hill),  A.,  ii,  738. 
influence   of   respiration   of,   on    the 

blood    (Warburg),    A.,    ii,    211, 

503. 
necessity  of,  for  growth  of  mammalian 

tissue  (LoEB  and  Fleischer),  A., 

ii,  1007. 
absorption  of,  in  respiration  (Douglas 

and  Haldane),  A.,  ii,  737. 
estimation  of  dissolved   (Winkler), 

A.,  ii,  329,  532. 
estimation   of,  in    air    volumetrically 

(Watson),  T.,  1460  ;  P.,  135. 
estimation    of,    dissolved    in    sewage 

effluents  (Clarke),  A.,  ii,  928. 
Oxyheemoglobin,  substances  accompany- 
ing, in  its  crystallisation  (Thomas), 

A.,  i,  590. 
oxydase  properties  of  (de  Stcecklin), 

A.,  ii,  620. 
reduction  of  (Wolff),  A.,  i,  590. 
2-0xy-9-methylpurine    (Johns),   A.,    i, 

507. 
Oxyproteic   acids,    and     their    role   in 

metabolism  (Boxdzynski),   A.,    ii, 

308. 
estimation  of,  in  serous  fluids  and  in 

blood  (Czernecki),  A.,  ii,  302. 
Oxyprotosulphonic  acid  (Buraczewski 

and  Krauze),  A.,  i,  408. 
Oxysolanol  (Oddo  and  Cesaris),  A.,  i, 

670. 
3-Oxy-(l)-tMonaphthencarboxylic  acid, 
dichloTo-,  ethyl  ester  (Kalle  &  Co.), 
A.,i,  871. 
Oxythionaphthenylaceanthrenone 
(Liebermann    and  Zsuffa),    A.,    i, 

387. 
Oxythiophens  (Lanfry),  A.,  i,  740. 
en(Zo-Oxytriphcnyldihydrotriazole 

(BuscH    and    Ruppenthal),    A.,    i, 

87. 


Ozone,   formation  of  (Lechner),  A.,  ii, 
797. 

formation  of,  by  electrolysis  (Archi- 
bald and  V.  Wartenberg),  A.,  ii, 
1083. 

preparation  of,  by  chemical  means 
(Malaquin),  a.,  ii,  387. 

production  of,  at  a  low  temperature 
(Job),  a.,  ii,  387. 

dry,  decomposition  of  (Chapman  and 
Jones),  T.,  1811  ;  P.,  224. 

estimation  of,   iodometrically   (Lech- 
ner), A.,  ii,  822. 
Ozonide,  CgHiaOg,  from  a  polymeride  of 
di vinyl  (Lebedeff),  A.,  i,  26. 

CjoHjgOg,  from  polymeride  of  isoprene 
(Lebedeff),  A.,  i,  26. 

CiaHgoOg,   from   polymeride  of  di-iso- 
prene  (Lebedeff),  A.,  i,  27. 
Ozokerite   in   petroleum  (Koss),   A.,  i, 

761. 

P. 

Fseonol,    presence     of,    as    a    glucoside 

(Pi^RON),  A.,  ii,  426. 
Pseonol-o-,  m-,  and  p-nitrophenylhydraz- 
one  and  bromo-  (Torrey  and  Adams), 
A.,.i,  39. 
Palladium,    use    of,    in    hvdrogenation 

(Breteau),  a.,  i,  128,  533,  776. 
Palladium  alloys  with  gold,  occlusion  of 
hydrogen  by  (Berry),   T.,  463;   P., 
56. 
Palmitic   acid,  equilibrium  of,  with  its 
sodium  salt  (Donnan  and  White), 
T.,  1668  ;  P.,  216. 
separation  of,  from  oleic  acid  (Fal- 

ciola),  a.,  i,  174. 
ammonium    salts   and  separation    of, 
from  oleic  acid  (Falciola),  A.,  i,  5. 
sodium  salt,  solutions  of  (McBain  and 
Taylor),  A.,  i,  349. 
Palmitic  acid,    a-bromo-,  amide  of,  and 
a-iodo-,  calcium    salt    and    amide   of 
(PoNZio),  A.,ii,  1015. 
Pancreas,  efl'ect  of  copious  water  drink- 
ing on  the  activity  of  the  (Hawk), 
A.,  ii,  214. 
pentose      from     the     (Levene      and 
Jacobs  :  Neuberg  :  Rewald),  A., 
i,  97. 
presence  of  the  secretion  of  the,  in  the 

blood  (Drennan),  A.,  ii,  995. 
fcetal,  passage  of  the  secretion  of  the, 
into  the  maternal  blood  (Carlson 
and  Drennan),  A.,  ii,  995. 
Pancreatic  extract  and  muscle  plasma, 
action   of,     on   sugars  (Levene    and 
Meyer),  A.,  ii,  414. 
Papaveraceee,  alkaloids  from  the  (Gada- 
mer),  a.,  i,  317. 
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Papaveraldine,  identity    of  xanthaline 

with  (DoBSON  and  Perkin),  T.,  135  ; 

P.,  4. 
Paper,       detection       of       acidity      in 

(Strachan),  a.,  ii,  542. 
Faraconic  acids,  substituted,  conversion 

of,  into  cyclopropanedicarboxylic  acids 

(BARBiERand  Locquin),  A.,  i,  722. 
Paraffin     oil,    solubility    of    water    in 

(Groschuff),  a.,  ii,  595. 
Paraglycocholic  acid  (Letsche),  A.,  i, 

784. 
Paraldehyde.     See  under  Acetaldehyde. 
Parathyroidectomy,  effect  of,  on  metabol- 
ism (Greenwalu),  a.,  ii,  507. 
Parathyroid     tetany     (Carlson      and 

Jacobson),  a.,  ii,  632. 
Pareira  root,    alkaloids  of    (Scholtz), 

A.,  i,  913. 
Pariaite    from    Quincy  pegmatite  (Pa- 

LACHE  and  Warren),  A.,  ii,  614. 
a-  and  /S-Particles.     See  under   Photo- 
chemistry. 
Passivity,    phenomena  of  (Haber  and 

Zawadzki),  a.,  ii,  1053. 
Fear,  composition  of  seeds  of  (Huber), 
A.,  ii,  1024. 

tree  leaves,  arbutin   in  (Bourquelot 
and  FicHTENHOLz),  A.,  i,  803  ;  ii, 
143. 
Fearceite,  occuiTence  of  (van  Horn  and 
Cook),  A.,  ii,  614. 

formula  of  (van  Horn),  A. ,  ii,  807. 
Pearls,  artificial  analysis  of  (Cerero  and 

Bayo),  a.,  ii,  824. 
Peas,    constituents  removed   from,    by 

water  and  aqueous  solutions  (Poppe), 

A.,  ii,  428. 
Peganum  harmala  (rue),   pharmacology 

of  (Flury),  a.,  ii,  138. 
Penicillium  glaucuvi,  influence  of  acetic 

acid  on  the  growth  of  (Reichel),  A., 

ii,  144. 
Pentadecyl   chloride    (v.    Braun    and 

Sobecki),  a.,  i,  598. 
Pentadecylamine,     benzoyl     derivative 

(v.  Braun  and  Sobecki),  A.,  i,  598. 
Pentadecyl-o-  and  /3-naphthylamine,  and 

tlieir  salts  and  derivatives  (Le  Sueur), 

T.,  830,  832. 
Pentaethylphloroglucinol,  ethyl  ester  of 

(Herzig  andEuTHAL),  A.,  i,  777. 
3:4:2' :4':6'-Pentamethoxychalkone 

(Baugei.lini  and  Avrutin),  A.,  i,  68. 
4:2':3';4':6'-Pentaniethoxychalkone 

(Bargellini  and  Bini),  A.,  i,  212. 
ao777-Pentamethylacetoacetic         acid, 

ethyl  ester  (Wahlberg),  A.,  i,  708. 
Pentamethylenecyanoethylputrescine 

(v.  Braun),  A.,  i,  563. 
Pentamethylenecyanopropylputresciae 

(v.  Braun),  A.,i,663. 


Pentamethylenediguanidine,     synthesis 

of,  and  its  aurichloride  (Ripke),  A.,  i, 

620. 
Pentamethylene-ethylputrescine  and  its 

salts  (v.  Bkaun),  a.,  i,  563. 
Pentamethylenepropylputrescine  and  its 

salts  (v.  Braun),  A.,  i,  563. 
aa,S7y-Pentamethylglataric      acid,     /3- 

hydroxy-,  and    its  silver   salt  (Sayt- 

zeff),  a.,  i,  419. 
Pentamethylorcinol     and     nio?iobromo- 

(Herzig,    Wenzel,     Zeidler,     and 

Schvvadron),  a.,  i,  777. 
Pentamethylphloroglucinol,     compound 

of,    with    magnesium    methyl    iodide 

(Hekzig  and  Erthal),  A.,  i,  778. 
Pentamethylquercetin,  and  amino-,  di- 

bromo-,    r^ibromonitro-,    nitro-,     and 

^rinitro-,   and   their  salts   (Watson), 

P.,  164. 
Pentamethylquercetinazo-/8-naphthol 

(Watson),  P.,  165. 
Pentamethylquercetindiazoninm 

chloride  and  sulphate  (Watson),  P., 

165. 
Pentane,        aaeitetrahxamo-af-dimtro-, 
and  ae-rfmitro-,  and  its  derivatives 
(v.    Braun  and  Sobecki),   A.,    i, 
831. 

^;8-iodo-  (Pickard  and  Kenyon),  T., 

65. 

cycZoPentane-l-carboxylic       acid,        1- 

amino-,    preparation  of,    and    its 

copper  salt(ZELiNSKY),  A.,  i,974. 

ethyl  ester  (Zelinsky,  Annenkoff, 

and  Kulikoff),  A.,  i,  773. 

fsoPentane-o5-diol,  derivatives  of  (Hap.- 

RiEs  and  Neresheimer),  A.,  i,  798. 
cycZoPentane-l:l:3:3-tetracarboxylic 

acid,  ethyl  ester  (Thole  and  Thorpe), 

T.,  2186. 
Pentane-a^S-tricarboxylic  acid,  and  its 

ethyl    ester  and   cyano-,    ethyl    ester 

(Hope  and  Perkin),  T.,  762  ;  P.,  95. 
Pentane-)3/8S-tricarboxylic  acid,  potass- 
ium salts  and  resolution  of  (Moller), 

A.,  i,  12. 
ci/cZoPentanone,  catalytic  hydrogenation 

of  (GoDCHOT and  Taboury),  A.,  i,  385. 
Pentan-S-one,     )3-bromo-     (Wohl    and 

Ma  AG),  A.,  i,  25. 
Pentan-7-one-)3-ol  and  its   cyanohydrin 

and  semicarbazone  (Gauthier),  A.,  i, 

415. 
Pentathionic  acid.     See  under  Sulphur. 
A^-Pentenoic    acid,    ethyl    ester    (Les- 

PIEAU),  A.,  i,  106. 
Aa-Penten-y-ol,      /3-bromo-,      and      its 

phenylurethane     and      aa^-tri-iodio-, 

(Lespieau),  A.,  i,  347. 
Aa-Pentenylamine    and.  ita    derivatives 

(V.  Braun),  A.,  i,  613. 


INDEX   OF   SUBJECTS. 


ii.  1455 


A«-Pentinene-7-ol    (Lespieau),    A.,    i, 

347. 
Pentosans     in     fungi    (Wichers    and 

ToLLKNs),    A.,   ii,    63  ;    (Dox  and 

Neidig),  a.,  ii,  644. 
in  soils  (Shorey  and  Lathrop),  A., 

ii,  146. 
estimation  of  (Boddener    and   ToL- 

lens),  a.,  ii,  75  ;  (Flohil),  A.,  ii, 

160. 
estimation  of,  in  cereals  and  in  wood . 

fungi  (IsHiDA  and  Tollens),  A.,  ii, 

645. 
Pentose  from  the  pancreas  (Levene  and 
Jacobs:  Nbuberg  :  Rewald),  A.,  i, 

97.  ^      . 

a-ci/cZoPentylci/cZopentanone      and      its 
oxime   and    seniicarbazone   (GoDCHOT 
and  Taboury),  A.,  i,  385. 
Pepper,    white,    constituents    of   (BoD- 

DENER  and  ToLLENs),  A.,  ii,  64. 
Peppermint  oil  (Schimmel  &  Co.),  A.,  i, 

477. 
from     leaves     of     Mentha    piperita 

(Muraour),  a.,  i,  138. 
French,  constituents  of  (Schimmel  & 

Co.),  A.,  i,  893. 
Pepsin  iu  the  gastric  juice   of  the  calf 

(Rakoczy),  A.,  i,  827. 
electrical  transport  of  (Pekelhabing 

and  Ringer),  A.,  i,  1051. 
action  of,  on  elastin  and  other  proteins 

(Abderhalden   and  Wachsmuth  ; 

Abderhalden  and  Strauch),  A., 

i        511  ;      (Abderhalden      and 

Fbiedel),  a.,  ii,  506. 
action  of,  on  the  products  of  hydrolysis 

of  casein  (Robertson  and  Biddle), 

A.,  i,  589.  . 

identity  of,  with   rennin   (van  Has- 

selt),  a.,  i,  248  ;  (Porter),  A.,  i, 

698.  ,     ,    ^. 

detection    of,    by    means    of    elastin 

(Abderhalden  and   Meyer),   A., 

ii.  999.  ,j  ,.   J 

Peptone,  Witte's,  action  of  formaldehyde 
on  (Schrya^er),  A.,  i,  246. 
estimation  of,  in   presence  of  album- 
oses  (Salkowski),  A.,  ii,  626. 
Peptones,      apparatus      for    cryoscopic 
measurements   of  (Lematte),  A.,   ii, 

447.  ,      „ 

Perboric  acid.     See  under  Boron. 
Perferricyanides.     See  under  Iron. 
Perhydrase,   reduction    of   nitrates    by 

(Bach),  A.,  i,  759. 
Perhydridase,  preparation  of  (Bach),  A., 

i,  412.  ,^  . 

Peridolites  in  New  Caledonia  (Lacroix), 

A.,  ii,  406.  ,     .     ^. 

Perillaldehyde     and     its     derivatives 

(Semmler  and  Zaab),  A.,  i,  218. 


Perillic  acid  and  dibromide  (Semmler 

and  Zaar),  A.,  i,  218. 
Perillonitrile  (Semmler  and  Zaar),  A., 

i,  218. 
Perillyl    alcohol    and     its    derivatives 

(Semmler  and  Zaar),  A.,  i,  218. 
Periodic  reactions.     See  under  AflBnity, 

chemical. 
Periodic  system  (Schmidt),  A.,  ii,  198  ; 
(Baur),  a.,  ii,  480. 
modification  of  the  (Adams),   A.,  ii, 

593. 
significance  of  the  (Sanford),  A.,  ii, 

874. 
arrangement  of  the   elements  in  the, 
in    a    spiral     (Emerson),    A.,    ii, 
198. 
specific  gravities  of  elements  in  rela- 
tion to  the  (Hopkins),  A.,  ii,  698. 
position  of  the  important  elements  in 

the  (Scheringa),  A.,  ii,  594. 
"cubic,"    arrangement    of   radio-ele- 
ments in  the  (van  den  Bboek),  A., 
ii,  709. 
Permanganates.     See  under  Manganese. 
Peroxide,  C40H28O4CI2,  from    triphenyl- 
methyl-4-carboxyl    chloride    (Staud- 
inger  and  Clar),  A.,  i,  639. 
Peroxites,    preparation   of  (Ebler    and 

Krause),  a.,  ii,  801. 
Peroxydase,  effect  of  heat  on,  in  milk 

(VAN  Eck),  a.,  ii,  1144. 
Peroxydases,  detection  of  (Fischel),  A., 

ii,  448. 
Pertitanic  acid.     See  under  Titanium. 
Petroleum,  cholesterol  and  ozokerite  in 
(Koss),  a.,  i,  761. 
light,  lecture  experiment,   on  the  ex- 
tinction of  burning  (Rathgen),  A., 
ii,  385. 
Argentine,     optical   investigation    of 

(Rakusin),  a.,  i,  761. 
from  Bolivia,  optical  investigation  of 

(Rakusin),  A.,  i,  761. 
Roumanian,  hydrocarbons  from  (Cos- 

tachescu),  a.,  i,  101. 
solubility  of  water  in   (Groschuff), 

A.,  ii,  595. 
distillates,  action  of  formaldehyde  on 
(Nastukoff  and  Maljaroff),  A., 
i,  249. 
heavy,  determination  of  the  density  of 

(Sanders),  P.,  250. 
detection   of,  in  turpentine   (Klein), 

A.,  ii,  341. 
estimation  of  sulphur  in  (Sanders), 
P.,  329. 
Phagocjrtosis,     influence     of   iodoform, 
chloroform,   and  other   substances  on 
(Hamburger,  de  Haan,  and  Buban- 
ovic),  A.,  ii,  504. 
Phase  rule.     See  under  Equilibrium. 
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Phenacetylhomopiperonylamine   (Fakb- 

ENFABEIKEN  VORM.  F.  BaYEK  &  Co. ), 

A.,  i,  1015. 
Fhenanthraplienazine,  4-amino-,  and  4- 
hydroxy-  (Schmidt  and  Schairer), 
A.,  i,  387. 
Fhenanthraphenazinearsinic  acid(  Bert- 

heim),  a.,  i,  1056. 
FhenanthraqQinol,  synthesis  of  acyl  de- 
rivatives  of  (Klingek  and    Roer- 
DANSz),  A.,  i,  633. 
4-amino-,     hydrochloride      (Schmidt 
and  Schaikek),  A.,  i,  386. 
Phenanthraquinone,  action  of  sunlight 
on   aldehydes   and    (Klinger    and 
ROERDANSZ),  A.,  i,  633. 
and  4-nitro-,semicarbazones  (Schmidt, 

Schairer,  and  Glatz),  A.,  i,  239. 
4-amino-,    4-hydroxy-    and     4-nitro-, 
and  their  derivatives  (Schmidt  and 
Schairer),  A.,  i,  386. 
Fhenanthraquinoneozime,  3-bromo-,  3- 
and       4-nitro-,      semicarbazones      of 
(Schmidt,  Schairer,  and  Glatz),  A., 
i,  239. 
Flieiiaiitbraqainone-2-s'alplionic      acid, 
methyl  ester  (Sandqvist),  A.,  i,  191. 
Fhenantliraquinone-2-8ulplionyl  chloride 

(Sandqvist),  A.,  i,  190. 
Fhenanthrene,   synthesis    of   (Kenner 
and  Turner),  P.,  92. 
hydrogenation  of,  in  the  presence  of 

palladium  (Breteau),  A.,  i,  123. 
•lectrolytic  reduction  of  (Breteau), 

A.,  i,  776. 
4-  and  9-amino-,  2-  and  4-mtro-,  and 
their    derivatives    (Schmidt    and 
Heinle),  A.,  i,  626. 
4-hydroxy-,  synthesis  of  (Behrend, 
LuDEwiG,  and  Klinckhard),  A.,  1, 
288. 
Fhenanthrene         series         (Schmidt, 
Schairer,    and  Glatz),  A.,  i,  239  ; 
(Schmidt  and  Schairer),  A.,  i,  386  ; 
(Schmidt  and  Heinle),  A.,  i,  626. 
6:5'-Fhenanthrenebis-3-ethylrhodamc 

acid  (Butscher),  A.,  i,  333. 
5:5'-Phenaiitlirenebis-3-phenyIrhodanic 

acid  (Butscher),  A.,  i,  333. 
Fhenaiithrene-9:10-diketodicarboxylic 
anhydride  and  its  silver  salt  (Will- 
gerodt  and  Albert),  A.,  i,  883. 
Pbenanthrene-2-sulphonic    acid,     salts 
and  esters  of  (Sandqvist),  A.,  i,  190. 
Fhenanthrene-2-sulphonyl  chloride  and 
its  derivatives  (Sandqvist),  A.,  i,  190. 
Fbenantbridone,  preparation  of  deriva- 
tives of  (Badische  Anilin-  k  SODA- 
Fabrik),  a.,  i,  1026. 
10-Fbenantbrol,   2-benzoylamino-   (Au- 
WERs,   Dannehl,  and  Boenneoke), 
A.,  i,  169. 


9-Phenantlirylacetamide  (Willgekodt 

and  Albert),  A.,  i,  882. 
9-Phenanthrylacetic  acid  (Willgerodt 

and  Albert),  A.,  i,  882. 
Fbenantriaziiie,    3-hydroxy-,    7-bromo- 

3-hydroxy-,    and    7-    and    8-nitro-3- 

hydroxy-   (Schmidt,  Schairer,    and 

Glatz),  A.,  i,  239. 
Phenazine,  compounds  of,  with  quinol, 

resorcinol,  and  catechol  (Zerewitin- 

OFF  and  v.  Ostromisslensky),  A.,  i, 

849. 
Phenazine,  2:7-c?ibromo-,  2:7-dM;hIoro-, 

and  2:7-di-iodo-,  and  their  5:10-oxides 

(Bamberger  and  Ham),  A.,  i,  684. 
Pbenazozonium,     5-amino-,     and     3:5- 

dinmino-,  5-acetyl  derivative,  salts  of 

(Kehrmann  and  Lowry),  A.,  i,  1033. 
Phenazthionium,  3:5-rfiamino-,  5-acetyl 

derivative,  salts  of  (Kehrmann  and 

Steinberg),  A.,  i,  1034. 
o-Phenetidine,  5-chloro-,  and  its  acetyl 

derivative    (Orton    and   King),   T., 

1190. 
^-Phenetidine,  5-chloro-,  and  its  hydro- 
chloride and  acetyl  derivative  (Obton 

and  King),  T.,  1190. 
p-Phenetyldiguanide  and  its  derivatives 

(Cohn),  a.,  i,  928. 
Phenol,  molecular  complexity  of  salts  in 
(Hartung),  a.,  ii,  697. 

and  water,  the  system  (Smits  and 
Maarse),  a.,  ii,  870. 

quantitative  examination  of  the  intro- 
duction of  one  atom  of  halogen  into 
(HOLLEMAN  and  RiNKES),  A.,  i, 
535. 

broraination  of  (Dinvi^iddie  and 
Kastle),  a.,  i,  962. 

oxidation  of,  by  bacteria  (Fowler, 
Ardern,  and  Lockett),  A.,  ii,  139. 

and  0-,  and  ^-nitro-,  compounds 
of,  with  benzoyldianilinostilbene 
(Everest  and  McCombie),T.,  1760. 

derivatives  containing  a  mobile  nitro- 
group,  syntheses  with  (Meldola 
and  Kuntzen),  T.,  36,  1283,  2034  ; 
P.,  157,  263. 

detection  of  (Wilkie),  A.,  ii,  547.  _ 

estimation  of,  and  2?-cresol  in  urine 
(Siegfried  and  Zimmermann),  A., 
ii,  72,  941. 
Phenol,  o-amino-,  salts  of,  with  formic 
and  o-hydroxyphenyloxamic  acids 
and  condensation  ^^•ith  acetylacetone 
(Suida),  a.,  i,  284. 

2-A:(5-tribronio-,  red  and  white  silver 
salts  and  yellow  mercurous  salts  of 
(Torrey  and  Hunter),  A.,  i,  283. 

2-bromo-4-amino-,  and  2-chloro-6- 
bromo-4-amino-  (Raiford),  A.,  i, 
993. 
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Phenol,    4-chloro-6-nitro-2-ainino,  acetyl 

derivative    (Aktien-Gesellschaft 

FtJR  Anilin-Fabbikation),  a.,  i, 

853. 
tri-iodo-,  orange  mercnrous  salt  (Tou- 

KEY  and  Hunter),  A.,  i,  283. 
^-nitro-,  compound  of,  with  quinonedi- 

imine  (Knorr),  A.,  i,  654. 
/3-^-nitro-,  colour  change  in,  produced 

by  sunlight  (Barker),  P.,  158. 
2:3:5-i;rznitro-4-amino-,   propionyl  de- 
rivative (Meldola  and  Kuntzen), 

T.,  2041. 
dimtro-p-a.mhw-,    valeryl    derivative, 

and  2:3:5-irmitro-l:4-(immino-,  iso- 

valeryl   derivative   (Meldola    and 

Kuntzen),  T.,  2042. 
Phenols,  capillary  rise  of  (Skraup  and 

Philippi),  a.,  ii,  587. 
cryoscopy  of  (Cornec),  A.,  ii,  853. 
alkylation  of  (Herzig  and  Erthal), 

A.,  i,  777. 
chlorination  of  (Orton    and   King), 

T.,  1185  ;  p.,  139. 
oxidation   of,  by   ferric  salts  (Colin 

and  S^n^chal),  A.,  ii,  872. 
condensation   of,  with  anthraquinone 

(Scharwin,  Kusnezoff,  Naumoff, 

Gandurin,  Bjenkoff,  audDMiTRi- 

eff),  a.,  i,  655. 
action   of    bromine    and    chlorine   on 

(ZlNCKE,FROHNEBERG,and  KeMPF), 

A.,  i,  439. 

action  of  iodine  on,  and  their  volu- 
metric estimation  (Wilkie),  A.,  ii, 
546. 

catalytic  oxidation  of,  in  presence  of 
iron  salts  (Colin  and  SfeN]i:cHAL), 
A.,  ii,  795. 

additive  compounds  of,  with  aromatic 
polynitro-derivatives  (Stjdborough 
and  Beard),  T.,  209  ;  P.,  5. 

o-alkylated,  action  of  nitric  acid  on 
halogen  derivatives  of  (Zincke  and 
BbeitweIser),  a.,  i,  215. 

heterocyclic,   o-arylazo-compounds   of 
(BiTLOW    and     Hecking),     A.,     i, 
244. 
Phenols,     nitro-.    ammonium    salts    of 

(KoRCZYNSKi),  A.,  i,  276. 
Phenols,  estimation  of,    in  herbivorous 

urine  (Liechti  and  Mooser),  A.,  ii, 

942.  , .     .  ^ 

Phenolanthrone,  tetrahromo-,  ai-,  letra- 
..  and  hexa-mtro-  (Scharwin,  Kusnez- 
!  OFF,  Naumoff,  Gandurin,  Bjenk- 
'  off,  and  Dmitrieff),  A.,  i,  656. 
Phenolase,  behaviour  of,  to  acids  (Bach 

and  Sbarsky),  A.,  i,  824. 
Phenol-3-carboxylic;    acid,      4-amino-, 

acetyl  derivative  (Kalle  &  Co.),  A.,  i, 

666. 


Phenolcarboxylic  acids,   methylcarbon- 
ato-derivatives   of,    and   their  use   in 
synthetic    operations   (Fischer    and 
Freitdbnberg),  a.,  i,  874. 
Phenolic  ethers,  elimination  of  methoxy- 
groups  from  (Thoms  and  Siebeling), 
A.,  i,  717. 
additive  compounds  of,  with  aromatic 
polyuitro-  derivatives  (Sudborough 
and  Beard),  T.,  214;  P.,  5. 
Phenolphthalein,  physiological  action  of 
(Koehler),  A.,ii,  515. 
salts  of  (Kober  and  Marshall),  A.,  i, 
300. 
'   tetra-  and  octobromo-,  tetrahromotetra- 
iodo-,  and  tetraiodo-  (Rupp),  A.,  i, 
301. 
estimation  of,  volumetrically  (Zotier), 
A.,  ii,  163. 
Phenolphthalein  diphenyl  ether  (Fer- 

RARio  and  Neumann),  A.,  i,  317. 
Phenolphthalie  acid,  potassium  salts  of 

(Kober  and  Marshall),  A.,  i,  984. 
Phenolsulphonic  acid  method  of  estimat- 
ing nitrates  in  water  (Chamot,  Pratt, 
and  Redfield),  A.,  ii,  331. 
Phenol- m-sulphonic    acid,    isolation    of, 
and  its  metallic  salts  (Obermillek), 
A.,  i,  442. 
Phenol-o-sulphoxide,     ^-chloro-,     ethyl 
ether  (HiLDiTCH  and  Smiles),  T., 
416. 
dibenzoyl     derivative      (Hilditch 
and  Smiles),  T.,  980. 
Phenosafranine,    isomeride    of    (Kehr- 
mann  and  Riera  y  Punti),  A.,  i,  926. 
MoPhenosafranine,  salts  and  derivatives 
of  (Kehbmann  and  Riera  y  Punti), 
A.,  i,  927. 
Phenothioxin,  formation  of  (Ferrario), 
A.,  i,  555. 
3-chloro-  (Aktien-Gesellschaft  ftjr 

Anilin-Fabrikation),  a.,  i,  903. 
synthesis  of  derivatives  of,  and  2:7-di- 
chloro-,   and  its  oxides  (HiLDiTCH 
and  Smiles),  T.,  413;  P.,  44. 
Phenothioxonium     hydroxide,      2:7-di- 
chloro-  (Hilditch  and  Smiles),  T., 
979.  ^   ^ 

Phenoxazine,  5-amino-,  and  its  hydro- 
chloride  and  acetyl  derivative  (Kehr- 
mann  and  Lowry),  A.,  i,  1033. 
Phenoxazonium  chloride,  3:5:9-<n- 
amino-,  influence  of,  on  trypanosomes 
(Laveran  and  Roudsky),  A.,  ii,  911. 
Phenoxide,  ^^-nitrothio-,  sodium  (Farb- 

WERKE      VORM.      MeISTER,      LuCIUS, 

&  Briining),  a.,  i,  441, «---'••-'  p*^ 
Phenoxyacetic   acid,  salts   of   the   rare 

earth  metals  (Pratt   and  James), 

A.,  ii,  893. 
thulium  salt  (James),  A.,  ii,  892. 
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Phenoxyacetylacetophenone    (v.    Wal- 

THER  and  Litter),  A. ,  i,  237. 
e-Phenoxyacetylphenylacetonitrile   and 
p-MoTo-    (v.     Walther    and    Her- 
schel),  a.,  i,  237. 
e  -  Fhenozyamyltrimethylammoniam 
hydroxide  and  iodide  (v.  Braun),  A., 
i,  612. 
1-Phenoxyanthraquinone        monoxime 
(Freund  and  Achenbach),  A.,  i,  70. 
S-Pheuoxybutyltrimethylammonium 
hydroxide  and  its  salts  (v.  Braun), 
A.,i,  612. 
7-Phenoxy-  a-jo-  chlorophenylacetoacetic 
acid,  ethyl  and  methyl  esters  and  their 
derivatives  (v.  Walther  and  Her- 
schel),  a.,  i,  238. 
7-Plienoxy-a-jo-chloroplienylcrotono- 
nitrile,  )3-amino-  (v.  Walther  and 
Herschel),  a.,  i,  238. 
Phenoxymethyl  ethyl  ketone  and  its  de- 
rivatives (Blaise  and  Picard),  A.,  i, 
175. 
7-Phenoxy-a-phenylacetoacetamide    (v. 
Walther    and    Her.schel),    A.,    1, 
238. 
7-Plienoxy-a-phenylcrotononitrile,       y3- 
ainino  (v.  Walther  and  Herschel), 
A.,  i,  237. 
7-Phenoxypropyltrimetliylammonium 

iodide  (v.  Braun),  A.,  i,  612. 
Phenyl  acetate,   o-amino-,    diacetyl   de- 
rivative (Diepolder),  a.,  i,  853. 
Ao-butenyl  ether  (v.   Braun),  A.,  i, 

612. 
5-dimethylaminobutyl        ether        (v. 

Braun),  A.,  i,  612. 
e-dimethylaminoamyl    ether    and    its 

picrate  (v.  Braun),  A.,  i,  612. 
ether,     2:6-dimtTO-     (Borsche     and 

Rantscheff),  a.,  i,  330. 
mercaptan,  iodo-  (Zincke  and  Jorg), 

A.,  i,  40. 
mercaptans,     nitro-,     preparation     of 
(Farbwerke  vorm.  Meister,  Lu- 
cius, &  Bruning),  a.,  i,  441. 
Phenylacetaldehyde    diacetate    (Wohl 
and  Maag),  A.,  i,  14. 
oxime  of  (Emde),  A.,  ii,  314. 
a-Fhenylacetamide,  a-aniino-,  and  its  de- 
rivatives    and     o-chloroacetylamino-, 
and     a-oxalylamino-     (Clarke     and 
Francis),  T.,  320;  P.,  22. 
Phenylacetamidine,  cyano-,  preparation 

of  (Pellizzari),  a.,  i,  1035. 
Phenylacetic  acid,  yttrium  salt  (Pratt 
and  James),  A.,  ii,  893. 
a-amino-jp-hydroxy-,    and   its    methyl 
ether,     carbamide     derivatives     of 
(Aloy  and  Rabaut),  A.,  i,  371. 
jp-hydroxy-,  preparation  of  (Alot  and 
Rabaut),  A.,  i,  780. 


Phenylacetic  acid,  2:6-rfinitro-,  and  its 
methyl  ester  (Borsche  and  Rant- 
scheff), A.,  i,  332. 

f^-Phenylacetic  acid,  amino-,acetyl  deriv- 
ative, synthesis  of,  in  the  perfused 
liver  (Neubauer  and  Warburg),  A., 
ii,  52. 

Phenylacetoacetic     acid,     2:6-c^zuitro-, 
ethyl  ester,  and  its  0-benzoyl  deriva- 
tive (Borsche  and  Rantscheff),  A.,        i 
i,  332.  1 

Phenylacetonitrile      {benzyl      cyanide),         \ 
sodium  derivative,  action  of  esters         1 
on  (Bodroux),  a.,  i,  129. 
action  of  acid  chlorides,  anhydrides, 
and  of  ketones  on  (Bodroux),  A., 
i,  545. 
action  of  anisaldehyde  and  piperon- 
aldehyde  on  (Bodroux),    A.,   i, 
783. 

Phenylacetonitrile, ai-nitro-  (Steinkopf, 
Malinowski,  and  Supan),  A.,  i,  946. 

a-Phenylacetonyldimethylamine  hydro- 
chloride (Emde  and  Runne),  A.,  i, 
715. 

a-Phenylacetonylmethylamine  hydro- 
chloride (Emde  and  Runne),  A.,  i, 
715. 

a-Phenylacetonyltrimethylammonium 
salts  (Emde  and  Runne),  A.,  i,  714. 

Phenyl  acetoxjtert.  -butyl  ketone  and  its 
^-nitropheiiylhydrazone  (Blaise  and 
Herman),  A.,  i,  880. 

Phenylacetyl  chloride,  ^-nitro-  (Wede- 
KiND,  Haussermann,  Weisswange, 
and  Miller),  A.,  i,  220. 

Phenylacetyl-/8-3:5-dimethoxyphenyl- 
ethylamide  (Salway),  T.,   1322  ;  P., 
192. 

Phenylacridine,  dihromo-,  methobrom- 
ide  of  (Kaufmann,  Widmeb,  and 
Albertini),  a.,  i,  749. 

Phenylacrylamide,  o-cyano-jo-hydroxy- 
(Sclavi),  a.,  i,  398. 

Phenylacylamines,  hydrazones  of  (Busch 
and  Hefele),  A.,  i,  582. 

Phenylalanine,  synthesis  of  (Wheeler 
and  Hoffman),  A.,  i,  499. 

dZ-Phenylalanine,  3 :4-c?thydroxy- 

(Funk),  T.,  557;  P.,  56. 

Phenylalaninehydantoin  (Wheeler  and 
Hoffman),  A.,  i,  498. 

Phenylallophanic  acid,  methyl  ester 
(Diels  and  Gollmann),  A.,  i,  956. 

Phenylallylcarbinol,  syntliesis  of,  and 
its  oxidation  (Klimenko),  A.,  i,  444. 

Phenylaminoacetic  acid,  ethyl  ester, 
hydrochloride  (Wheeler  and 
Brautlecht),  a.,  i,  501. 
^-hydroxy-,  behaviour  of,  in  the 
animal  body  (Feomherz),  A.,  ii, 
314. 
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'henyl-a-aminoethylcarbinol     and    its 
salts  (Schmidt  and  Calliess),  A.,   i, 
742. 
*henyl  o-aminoetliyl  ketone  and  its  salts 
,    (Schmidt  and  Cali.iess),  A.,  i,  742. 
Phenylaminoguanidine       hydrobromide 
(Pelizzari  and  Lap.ia-Hotte),  A.,i, 
337. 
Phenylammonium    osmichloride    (Gut- 
BiKRand  Walbinoer),  A.,  i,  191. 
platinibromide  (Gutbier,  Bauriedel, 
and  Obermaier),  A.,  i,  33. 
6-Phenylamyl  alcohol  and  its  acetate  (v. 
15RAUX,  Deutsch,  and  Kruber),  A., 
i,  968. 
e-Phenylamyldimethylamine     and     its 

picrate  (v.  Braun),  A.,  i,  613. 
Phenylamylene  (v.  Braun),  A.,  i.,  613. 
Phenylanisylacetic  acid,  o-hydroxylact- 
one  of  (Stoermer  and  Decker),  A., 
i,  665. 
l-Phenyl-4-ani8ylidenehydantoin 

(Wheeler  and  Hoffman),  A.,  i.,    ^ 
500. 
2-tliio-,  and  its  sodium  salt  (Wheeler   j 
and  Brautlecht),  A.,  i,  500. 
3-Phenyl-;3-aiii8yl-a-methylhydracrylic 
acid  and  its  methyl  ester  and  amide 
(Stoermer,  Friderici,  Brautigam, 
and  Neckel),  A.,  i,  297. 
l-Phenyl-5-anisylpyrazole-3-carboxylic 
acid  and  its  copper  salt  (Bauer  and 
Dieterle),  a.,  i,  921. 
2-Phenylanthraquiiione    (Scholl     and 

Neovius),  a.,  i,  452. 
Phenyl-1-    and    2-antliraquinonylcarl)- 
amide  (Farbwerke  vorm.  Meister, 
Lucius,  &  Brxjning),  A.,  i,  469,  995. 
Plienyl-2-antliraquinonyltliiocarbamide 
(Farbwerke  vorm.  Meister,  Lucius, 
&  Bruning),  a.,  i,  469. 
2-Phenyl-9-aiithrone  (Scroll  and  Neov- 
ius), A.,  i,  452.  . 
Phenylarsenious  oxide,  ammohydroxy- 
(Farbwerkevorm.  Meister,  Lucius, 
&  BrDning),  a.,  i,  1055. 
Phenylarsine,      i^-amino-,       tetraiod\de 
hydriodide  (Patta  and  Caccia),   A., 
i,  1054.  ,     ^. 
Phenylarsinic  acid,  ;5-ammo-,  reduction 
products  of  (Ehrlich,  Bertheim, 
and  Schmitz),  A.,  i,  593. 
Z-A-di&mmo-  (Bertheim),  A.,  i,  1055. 
M-iodo-,  and  its  derivatives,  pharmaco- 
logical    action    of    (Mameli     and 
Patta),  A.,  ii,  911,  912. 
p-di-iodohydroxy-  (Farbwerke  vorm. 
Meister,  Lucius,  &  BRtiNiNc),  A., 
i,  1055. 
nitro-4-amino-    (Farbwerke    vorm. 
Meister,  Lucius,  &  Bruning),  A., 
i,  594,  760. 


Phenylarsinic  oxide,  p-amino-  and  its 
acetyl  derivative,  halogen  salts  of 
(Bertheim),  A.,  i,  593. 

Phenylauramine,  4-nitro-,  ^-A-dinitro-, 
and  2:4:6-<rmitro-,  and  their  hydro- 
chlorides (Semper),  A.,  i,  580. 

27-Phenylazo-oxanilide  (Suida),  A.,  i, 
365. 

Phenyl-o-benzdi-iminazole,   2:5-di-p- 
amino-,    and    its    diacetyl    derivative 
(Kym  and  Kowarski),  A.,  i,  1044. 

Phenylbenzdioxazole,  1 :5-di-p-a.m'mo- , 
and  l:5-rft-it)-nitro-  (Kym  and  Kow- 
arski), A.,  i,  1045. 

4  Phenylbenzophenone  chloride  (Norris, 
Thomas,  and  Brown),  A.,  i,  32. 

l-Phenyl-l:2:3-benzotriazole,  7-amino-, 
4-chloro-7-amino-,  7-nitro-  and  op- 
r/mitro-  (BoRSCHE  and  Rantscheff), 
A.,  i,  331. 

2-Phenyl-2 : 1 : 3-benzotriazole,  4  -nitro- 
(Borsche  and  Rantscheff),  A.,  i, 
331. 

1  -Phenyl- 1 : 2: 3-benzotriazole-5  -sulphon- 
ic  acid  (Schwalbe  and  Wolff),  T., 

107. 

2-Phenyl-l  :3-benzoxazine-4-one,  action 
of  ammonia  and  amines  on  (TiTHERLET 
and  Hughes),  T.,  1493  ;  P.,  190. 

2-Phenyl-l:3-benzoxazine-4-one,  6- 
bromo-  (Hughes  and  Titherley),  T., 
27. 

^-Phenylbenzoyl  cyanide  (Vorlander, 
Friedberg,  van  der  Merve,  Rosen- 
thal, Huth,  and  v.  Bodecker),  A., 

i,  866.  . 

Phenylbenzyldimethylammonium  chlor- 
ide and  hydroxide  sulphonic 
anhydride  (Badische  Anilin- 
&  Soda-Fabrik),  a.,  i,  627. 
reduction  of,  and  aurichloride  and 
platinichloride(EMDEandScHELL- 

BACH),  A.,  i,  282. 
Phenylbenzyldimethylammoninmdi- 

sulphonic   acid,  sodium  and  calcium 

salts  (Farbwerke   vorm.    Meister, 

Lucius,  &  BrIjning),  A.,  i,  852. 
l-Phenyl-4-benzylhydantoin,  2-thio- 

( Brautlecht),  A.,  i,  922. 
;8-Phenyl-7-benzylidene-a-ethylbutyric 

acid,  j3-hydroxy-,  methyl  ester  (Kohl- 

ER,  Heritage,  and  Macleod),  A.,  i, 

863. 
1-  and  3-Phenyl-4-benzylidenehydant- 

oin,     and    2-tliio-     (Wheeler     and 

Brautlecht),  A.,  i,  500. 
/3-Phenyl-7-benzylidene-a-methylbutyr- 

ic    acid,     /3-hydroxy-,     ethyl     esters 

(Kohler,  Heritage,  and  Macleod), 

A.,  i,  862. 
Phenylberberine  and  its  salts  (Gadamer 

and  Steinbrecher),  A.,  i,  153. 
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teoPhenylberberine  and  its  salts  (Gada- 

MER  and  Steinbrecher),  A.,  i,  154. 
Phenylbromoacetic  acid,  menthyl  ester 

(Cohen),  T.,  1065. 
l-Phenyl-4-o-bromobenzylidenehydaiit- 

oin,    2-tluo-   (Johnson    and    Braft- 

lecht),  a.,  i,  813. 
Phenyl  bromo-^^-metlioxystyryl   ketone 

(Wilson  and  Boon),  P.,  198. 
o- Phenyl- Aay-butadiene,  addition  of 

hydrogen   bromide   to    (Ruber),    A., 

i,  979. 
y8-Phenylbutan-;8-ol-7-one        (jjhcnyldi- 

mcthyl  kctol)   and  its   phenylmethyl- 

hydrazone  (DiEL.s  and  Johlin),  A.,  i, 

254. 
o-Phenylbutan-7-one  and  its  oxime  and 

semicarbazone    (Senderp;ns),    A.,    i, 

302. 
Phenyl  isobutenyl    ketone    and  its  p- 

nitroplienylhydrazone     (Blaise     and 

Herman),  A.,  i,  881. 
Phenylbutinene  ( ANDRlt),  A. ,  i,  277. 
5-Phenylbutyl  alcohol  and  its  phenyl- 

urethane   (v.   Braun,  Deutsch,    and 

Krubek),  a.,  i,  968. 
l-Phenyl-2-2sobutylbenziminazole,     4:7- 

r^mitro-6-hydroxy-      (Meldola      and 

Kuntzen),  T.,  2043. 
a-Phenyl-scc-butylmalonic  acid  (Ingli.s), 

T.,  542. 
l-Phenyl-2-wbutyl-3-methylbenzimin- 

azolium    iodide    and     chloride,     4:7- 

f^mitro-6-hydroxy-      (Meldola     and 

Kuntzen),  T.,  2043. 
5-Phenylbutyl  methyl   ketone    and  its 

oxime  (Borsche),  A.,  i,  880. 
l-Phenyl-3-fer<.-butyl-5-pyrazolone 

(Wahlberg),  a.,  i,  708. 
5-Phenyl-l-ter<.-butyl-l:2:3:4-tetrazole 

(Schroeter),  a.,  i,  505. 
y-Phenylbutyric    acid,    ethyl   ester   (v. 

Braun,  Deutsch,  and  Kruber),  A., 

i,  968. 
Phenyleamphoformeneamine,     jw-chloro- 

(TiNGLE  and  Bates),  A.,  i,  55. 
Phenylcamphoformeneaminecarboxylic 

acid,  methyl  ester  and  dibenzylamine 

salt,and^-chloro-  (Tingle  and  Bates), 

A.,  i,  54. 
Phenylcarbimide,  action  of,  on  sodium 

nitromethane  and  uitroethane  (Stein- 

KOPF  and  Daege),  A.,  i,  280. 
Phenylcarbithionic  acid.     See   Benzoic 
acid,  dithio-. 

o-hydroxy-.      See   Salicylic  acid,   di- 
thio-. 
Phenylchloroacetic  acid,  menthyl  ester 

(Cohen),  T.,  1065. 
^Phenylchloroacetic  acid,  methyl  and 

ethyl  esters  (MoKenzie  and  Barrow), 

T.,  1917. 


l-Phenyl-4-o-chlorobenzylidenehydant- 

oin,    2-thio-    (Johnson   and  Braut- 

lecht),  a.,  i,  813. 
l-Phenyi-4-^;-chlorophenyl-3-phenoxy- 

methylpyrazolone,   5-imino-,  and   its 

derivatives   (v.  Walther  and  Her- 

schel),  a.,  i,  238. 
Phenyl  <richloromethyl  sulphide,  acetyl- 

aminochloro-,    jo-iodo-,    and    p-nitro-, 

(ZiNCKE  and  Jorg),  A.,  i,  40. 
Phenylcinchonic   acid   {atoj^han),  influ- 
ence of,  on  purine  metabolism  (Stakk- 

enstein),  a.,  ii,  753  ;   (Fromherz), 

A.,  ii,  1016. 
;8-Phenylcinnamylideneacetic  acid 

(Kohler,  Heritage,  and  Macleod), 

A.,  i,  863. 
1  -Pheny  1-4-cinnamylidenehy dantoin ,  2 - 

thio-  (Wheeler  and  Brautlecht), 

A.,  i,  501. 
Phenylcoumarin,  2:6-c?znitro-  (Borsche 

and  Kantscheff),  A.,  i,  332. 
yS-Phenylcoumarin,  4:4'-dihydroxy- 

(Bargellini  and  Leonardi),  A.,  i, 

902. 
;3-Phenylcoumarins    (  Bargellini    and 

Leonardi),  A.,  i,  901 ;  (Bargellini 

and  Forli-Forti),  A.,  i,  902. 
l-Phenylcoumarone,  bromo-  (Stoermer 

and  Deckei;),  A.,  i,  665. 
2-Phenylcoumarone,    1 -bromo-,    and    1- 
nitro-    (Stoermer    and    Decker), 
A.,  i,  665. 

2-^-bromo-,  2-^-chloro-,    l-chloro-2-jj- 

bromo-,      and     l-chloro-2-^?-chloro- 

(Stoermer     and     Hildebrandt), 

A.,  i,  666. 

Phenylisocrotonic     acid,      ethyl     ester 

(SuDBOROUGH  and  Thomas),  T.,  2314. 
Phenylcyanomethylenecamphor    (FoRs- 

TER  and  Withers),  P.,  327. 
1  -Phenyl-2: 5-dibenzhydryl-l :  3 :4-triaz- 

ole,    and    di-w-oMoro-    (Stolle    and 

Laux),  a.,  i,  509. 
Phenyldibenzylcarbinol,   preparation  of 

(Da VIES  and  Kipping),  T.,  299. 
a-Phenyl-ayS-dibenzylhydrazine,     acetyl 

and  benzoyl  derivatives  of  (Franzen 

and  Kraft),  A.,  i,  817. 
Phenyldiethylammoninm  platinibromide 

(Gutbier,    Bauriedel,    and    Ober- 

maier),  a.,  i,  33. 
o-Phenyl-^j8-diethylhydrazine    and     its 

derivatives  (Wieland  and  Fressel), 

A.,  i,  495. 
Phenyldiethylsilicol       (Kipping      and 

Hackford),  T.,  141;  P.,  9. 
Pheuyldiguanide,  7n-nitro-,  and  its  salts 

(Cohn),  a.,  i,  928. 
Phenyldiguanide-i?-carboxylic         acid, 

ethyl  ester  and  salts  of  (Cohn),  A.,  i, 

929. 
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Plienyldiguanide-o-carboxylic  anhydride 
and  ita   hydroclilovide   (Cohn),  A.,  i, 
929. 
2-Plienyldihydro- 1 : 3-benzoxa2me-4-one, 
6-broTiio-    (Hughes  and  Tithkrley), 
T.,  23. 
l-Phenyl-l:3-dihydro-2-perimidone,    vp- 
c^initro-  (Sachs  ;iiid  Forster),  A.,  i, 
755. 
lO-Phenyldihydrophenazine,      1:^:1 -tri- 
nitro-     (Kehkmanx     and     Kiera    y 
PuNTi),  A.,  i,  9'2tj. 
Phenyldimethylammonium  platini- 

bromide  (Gutbier,    Bauriedel,   and 
Obermaier),  a.,  i,  33. 
l-Plienyl-2:3-diinethylbenziminazoliuin, 
chloride,   4:7-c?initro-6-l)ydroxy-l-;7- 
chloro-   (Meldola  and   Kuntzex), 
T.,  2040. 
hydroxide,  4:7-c?mitro-6-hydroxy-,  and 
its  salts  (Meldola  and  Kxjntzen), 
T.,  1290. 
l-Plienyl-2:3-diinethylbeiiziiiiinazolol, 
4:7-cZmitro-6-hydroxy-      (Meldola 
and  Kuntzen),T.,  1295. 
4:7-dinitro-6-hydroxy-l-^-chioro- 
(Meldola     and     Kuntzen),     T., 
2040. 
l-Phenyl-2:3-dimethyl-6-benziminazol- 
one,  4:7-rfznitro-l-^-chloro-  (Meldola 
and  Kuntzen),  T.,  2040. 
l-Plienyl-3:6-dimetliyl-l:2:7-benztriaz- 
ole,  4-hydroxy-,  and  its  salts  (Bulow 
and  Haas),  A.,  i,  88. 
l-Plienyl-4:4-dimethyl-3-<«rt.-butyl-5- 
pyrazolone      (Wahlberg),      A.,      i, 
708. 
2-Phenyl-4:6-,      and     5:6-diiiiethyl-l:2- 
dihydropyridone,  3-hydroxy-    (Thole 
and  Thorpe),  T.,  2237. 
l-Plienyl-4:5-dimethyldihydrouracil,    4- 
bromo-5-hydroxy-     (Bremer),    A.,    i, 
161. 
l-Plienyl-3:6-dimethyl-4-etliyl-l:2:7- 
benztriazole,  4-hydroxy-  (Bulow  and 
Haas),  A.,  i,  89. 
a-Phenyl-SS-dimethylfulgide,     j?;-chloro- 

(Stobbe  and  Wahl),  A.,  i,  375. 
7-Phenyl-S5-diniethyl-A^-hexene 

(Lucas),  A.,  i,  636. 
Phenyldimethylisooxazolone      (  Halle  ii 

and  Bauer),  A.,  i,  568. 
7-Phenyl-)8i3-diinethylpentan-7-ol 

(Lucas),  A.,  i,  636. 
5-Pheiiyl-2:8-diinethylphenazoiiium,  and 
3-amino-,  and  3:7-c^mmino-,   and  their 
salts  (Orloff),  a.,  i,  89. 
l-Plienyl-2:2-dimetliylc2/c^opropane 

(Lucas),  A.,  i,  636. 
l-Phenyl-3:5-diniethylpyrazoleimino-3'- 
phenyl-isooxazolone     (Meyer),      A., 
i.  687. 


l-Phenyl-8:5-dimethylpyrazoleimino-3'- 
phenyl-isooxazolone,  2:5-thio-(<Aw- 
}}yrinc)-o-,  -m-,  and  -^-amino-,  -p-i- 
(^iamino-,  -o-,  m-,  and  jy-nitro-,  and 
-ii)-4-d!znitro-,  and  their  salts  and 
derivatives  (MiCHAELis,  Graff, 
Gesing,  and  Boie),  A.,  i,  234. 
■1-i.s'ovalerylamino-,  and  4-a-bromo7'.s'o- 
valerylamino-  (Knoll  &  Co.),  A.,  i, 
166. 
Phenyldimetliylpyrazoloneazoplienyri,w- 

oxazolone  (Meyer),  A.,  i,  341. 
4-Phenyl-2:6-diinethylpyroxoiiium   salts 
(v.  Baeyer  and  Piccard),  A.,  i,  901. 
l-Phenyl-3:5-dimetliyl-l:2:4-triazole 

and  its  salts  (Pellizzari),  A.,  i,  1036. 
a  -  Phenyl-  i3j3  -  dimethylvinyl        benzoate 

(Haller  and  Bauer),  A.,  i,  727. 
a-Phenyl-5-diphenylenefulgenic       acid, 
(Stobbe,  Badenhausen,  Hennicke, 
and  Wahl),  A.,  i,  381. 
a-Phenyl-5-diphenylenefulgide  (Stobbe, 
1)Adexhausen,       Hennicke,       and 
Wahl),  A.,  i,  381. 
;8-Phenyl-j8-diphenylniethylhydroxyl- 
amine     (Angeli,    Alessandrl,   and 
Aiazzi-Mancini),  a.,  i,  544. 
Phenyldi-p-tolylacetonitrile  (Vorland- 
ER,    Friedberg,  van    dek    Merve, 
Rosenthal,        Huth,        and        v. 
Bodecker),  a.,  i,  867. 
w).-Phenylenebidiguanide  and  its  picrate 

(Cohn),  A.,  i,  929. 
3:3'-Phenylenebis-2-methyl-4-quinazol- 
one  (Bogert,  Gortner,  and  Amend), 
A.,  i,  581. 
??i-PhenyIenebis-2:5-imino-l-phenyl-2:3- 
dimethylpyrazole      and      its      salts 
(Michaells,  Wurl,  and  Doepmann), 
A.,  i,  1042. 
3:3'-wi-Phenylenebis-2-7;i-nitrophenyl-4- 
quinazolone  (Bogert,  Gortner,  and 
Amend),  A.,  i,  582. 
o-Phenylenediamine,  3-nitro-  (Borsche 

and  IIantscheff),  A.,  i,  330. 
//i-Phenylenediamine,       2-chloro-,      di- 
benzoyl     derivative     (Borsche     and 
Rantscheff),  a.,  i,  330. 
^^Phenylenediamine,    3-nitro-   and   2:3- 
dinitro-,      l:4-c^i-jo-nitro-benzoyl      de- 
rivatives (Kym  and  Kowarski),  A., 
i,  1044. 
0-,    m-,    and    p-Phenylenediammoninm 
platinibromide  (Gutbier,  Bauriedel, 
and  Obermaier),  A.,  i,  33. 
l:l'-jo-Phenylene-2:2'-dimethylbi8benz- 
iminazole,      i-A'  :7  :T  -tetranitro-6:6-di- 
hydroxy-,  and  its  silver  salt  (Meldola 
and  Kuntzen),  T.,  40. 
o-Phenylenedimethyldiamine,      3  -nitro- 
(Borsche  and  Rantscheff),   A.,    , 
380. 
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p-Phenylenediquinoxanthenol     bromide 

l)ydrobromide  (Cone  and  West),  A.,  i, 

806. 
y-Phenylenedixanthenol    and    its    salts 

(Cone  and  West),  A.,  i,  805. 
Phenylethaiie,  )3-nitro-a-2:5-<nhydroxy- 

(Remfry),  T.,  287. 
Phenylethanol,  /^hydroxy-.   See  Tyrosol. 
)3-Phenyl-a-ethylacrylic     acid,     methyl 

ester  (Posner),  A.,  i,  53. 
Phenylethylamine,      o-;;-hydroxy-,      d- 

caniphorsulphonate,     and     its     active 

forma  and   their  benzoyl    derivatives 

(Moore),  T.,  419  ;  P.,  42. 
/3-Plienyletliylamine,  and  its  auri-  and 
platini-ehlorides     (Emde),    A.,    ii, 
314. 

o-hydroxy-,  and  m-hydroxy-,  hydro- 
chloride (Farbenfabriken  vorm. 
F.  Bayer  &  Co.),  A.,  i,  629. 

^-hydroxy-,    preparation  of  (Farben- 
fabriken VORM.  F.  Baydr  &  Co.), 
A.,  i,  437. 
Phenylethylamines,    hydroxy-,   prepara- 
tion of  (Farbenfabriken  vorm.  Y. 

Bayer  &  Co.),  A.,  i,  629. 
co-Phenyletliylaminoacetophenone   semi- 

carbazones  (Busch  and  Hefele),  A., 

i,  584. 
)3-Plienylethylaminomalon-)3-phenyl- 

ethylamide  and  its  salts  (Decker  and 

Becker),  A.,  i,  714. 
Phenylethylammonium     platinibromide 

(Gutbier,    Bauriedel,    and    Ober- 

maier),  a.,  i,  33. 
l-PhenyI-2-ethylbenziminazole,    i:1-di- 

nitro-6-hydroxy-       (Meldola        and 

Kuntzen),  T.,  2041. 
Phenylethylcarbinol  (Davies  and  Kip- 
ping), T.,  298. 

hydrogen  succinate  of  (Pickard  and 
Kenyon),  T.,  59. 
d-Phenylethylcarbinol,  and  the  brucine 

salt    of    the    hydrogen    succinate    of 

(Pickard  and  Kenyon),  T.,  60. 
Z-Phenylethylcarbinol,     and     hydrogen 

succinate  of,  and  its  cinchonidine  salt 

(Pickard  and  Kenyon),  T.,  61. 
PhenylethyldialkylamineB,       hydroxy-, 

prejiaration      of     (Farbenfabriken 

vorm.  F.   Bayer  &  Co.),  A.,  i,  629. 
^-Phenylethyldietliylamine      and      its 

picrate  and  platinichloride  (v.  Braun), 

A.,  i,  35. 
Phenylethyldimethylamine,  ??x-hy(lroxy- 

(Farbenfabriken  vorm.   F.  Bayer 

&  Co.),  a.,  i,  629. 
o-Phenylethylethylamine     and    its    de- 
rivatives   (WiELAND    and    Fressel), 

A.,  i,  496. 
^-Phenylethylethylamine  and  its  deriva- 
tives (v.  Braun),  A.,  i,  35. 


)3-Phenyletliylethylcyaiiamide  (v, 

Braun),  A.,  i,  35. 
3-Plienyletliylglycine     and    its    hydro- 
chloride (Decker  and  Becker),  A.,  i, 
714. 
o-Phenyl-6-ethyl-A«y-heptadien-e-ol- 

(lip:YN0LD.s),  A.,  i,  861. 
l-Phenyl  4-etliylhydantoin,  2-thio-, 

(Brautlecht),  a.,  i,  922. 
^S-Phenylethylidenebishydrazobenzene 

(RASsowand  Bubmeistek),  A.,  i,  820. 
Phenyl  ethyl  ketone,  azine  of  (Knopfer), 

A.,  i,  1034. 
l-Phenyl-2-etliyl-3-methylbenziminazol- 
ium  iodide  and  chloride,  4:7-c?/nitro-6- 
hydroxy-  (Meldola  and  Kuntzen),  T., 
2041. 
jS-Phenylethylmethylcyanamide  (v. 

Braun),  A.,  i,  35. 
Phenylethyhsooxazolone   (Haller   and 

Uauer),  A.,  i,  568. 
yS-Phenylethylphenylcyanamide  (v. 

Braun),  A.,  i,  35. 
5-Phenyl-2-ethyl-3-pyrazolidone,  1- 

nitroso-  (Muckermann),  A.,  i,  683. 
Phenylethyltriiiieth|rlammonium      salts 
(,Emde),  A.,  ii,  314. 
bromide  (v.  Braun),  A.,  i,  35. 
7-Phenyl-a-fluorenylparaconic         acid, 
(Stobbe,   Badenhausen,  Hennicke, 
and  Wahl),  A.,  i,  381. 
9-Phenylfluorone  (Pope  and  Howard), 

T.,  548;  P.,  5-3. 
l-Phenyl-4-furfurylidenehydaiitoin,     2  - 
thio-   (Wheeler  and   Brautlecht), 
A.,  i,  501. 
Phenylglycine-2-carboxylic  acid,  i:%-di- 
bromo-,  methyl  ester  (Ullmann  and 
KoPETSCHNi),  A.,  i,  293. 
3-chloro-,  and  its  dimethyl  ester  and 
3:4-dichloro-,    methyl    ester    (Had- 
iscHE  Anilin-&Soda-Fabrik),  a., 
i,  539. 
6-chloro-4-bromo-,    and   4:6-f?ichloro-, 
methyl   esters   (Badische   Anilin- 
es Soda-Fabrik),   a.,  i,  156. 
Phenylglycinesulphonyl chloride,  bromo- 

(Claasz),  a.,  i,  437. 
Fhenylglycined^^^thiocarboxylic        acid, 
benzovl  hydrogen  ester  of  (Siegfried 
and  Weidenhaupt),  A.,  i,  116. 
PhenylglycoUic     acid.      See     Mandelic 

acid. 
Phenylglyoxylic     acid,    brucine      salt 

(Hilditch),  T.,  235. 
Phenylglyoxylic  acid,  ^-amino-,  acetyl 
derivative,  and  its  derivatives  and 
^-hydroxy-,  preparation  of  (Aloy 
and  Rabaut),  A.,  i,  780. 
2>-hydroxy-,  3:4-c?ihydroxy-,  and  3- 
nitro-4-hydroxy-  (Francis  and 
Nierenstein),  a.,  i,  643. 
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Phenylglyoxylic  acid,  o-iiitro-,  and  its 
ethyl    ester    (Heller,    Frantz,  and 
JuRGENs),  A.,  i,  864. 
Phenylguanazole,  salts  of  (Cohn),  A., 

i,  929. 
Phenylguanidine  hydrobromide,  amiuo- 
(Pellizzari  and  Lakia-Botte),  A., 
i,  337. 
-V-Phenylhelicinaldoxime  and  its  liydr- 
ate  (SciiEiBER  and   Kloppe),  A.,    i, 
383. 
5-Phenyllieptan-/3^-dione     (v.     Bakyer 

and  Piccard),  A.,  i,  901. 
5-Pheiiyl-A7-hepten-;8C-dioiie(v.BAEYEP. 

and  PiccARD),  A.,  i,  901. 
C-Phenylheptoic  acid  and  its  ethyl  ester 
and  amide  (v.  Braux,  Deutsch,  and 
Kruber),  a.,  i,  969. 
C-Phenylheptonitrile        (v.         Braun, 

Deutsch,  and  Kkuber),  A.,  i,  969. 
Tj-Phenylheptyl  alcohol  and  its  acetate 
(v.  Braun,  Dkutsch,  and  Krubek), 
A.,  i,  969. 
Tj-Phenylheptylamine  and  its  derivatives 
(v.  Braux,  Deutsch,  and  Kruber), 
A.,  i,  969. 
a-Phenylhexaii-7-one  (Sendekens),  A., 

1,  302. 
e-Phenylhexoic  acid  and  its  ethyl  ester 
(v.  Braun,  Deutsch,  and  Kbuber), 
A.,  i,  969. 
«-Phenylhexonitrile         (v.         Braun, 

Deutsch,  and  Kruber),  A.,  i,  969. 
C-Phenylhexyl  alcohol  and  its  acetate 
(v.  Braun,  Deutsch,  and  Kruber), 
A.,  i,  969. 
C-Phenylhexylamine  and  its  derivatives 
(v.  Braun,  Deutsch,  and  Kruber), 
A.,  i,  969. 
Phenylhexylcarbinol  and  its  derivatives 

(Colacicchi),  a.,  i,  199. 
Phenylhomosalicylic     acid,     hydroxy- 
(Clemmensen  and  Heitman),  A.,  i, 
543. 
3-Phenylhydantoin,    2-thio-  (Wheeler 

and  Brautleoht),  A.,  i,  501. 
l-Pheiiylhydantoin-4-acetaiiiide,  2-thio- 

(Brautlkcht),  a.,  i,  923. 
l-Pheiiylhydantoin-4-acetic  acid,  2-thio- 

(Brautlecht),  a.,  i,  923. 
l-Phenylhydantoin-4-glyoxylic  acid,  2- 
thio-  (Johnson  and  Brautlecht),  A., 
i,  814. 
l-Pheiiylhydaiitoin-4-propionic  acid,  2- 

thio-  (Brautlecht),  A.,  i,  923. 
i3-Phenylhydracrylic  acid.  See^S-Phenyl- 

propionic  acid,  /3-hydroxy-. 
Phenylhydrazide,      tricyano- 

ZARi),  A.,  i,  338. 
Phenylhydrazine,     formation 
derivatives    of,  in    aqueous 
(Jaroschy),  a.,  i,  157. 


(Pelliz- 

of     acyl 
solution 


Phenyhydrazine,  velocities   of  reaction 
of      acetone     and     lutidone     with 
(Schottle),  a.,  ii,  1079. 
action  of  cyanogen  halides  on  (Pelliz- 

zari),  a.,  i,  338. 
action    of,    on    ethyl     beuzoylacetate 

(KtJHLiNG),  A.,  i,  87. 
compounds  of  organic  salts  of  bivalent 
metals      with      (Grossmann     and 
Jager),  a.,  i,  944. 
benzenesulphonate    (Seyewetz     and 

Poizat),  a.,  i,  360. 
carbamide  derivatives  of  (BuscH  and 
Limpach),  a.,  i,  689. 
Phenylhydrazine,    2:6-rfznitro-,   and   its 
hydrochloride    (Borsche    and    Ran- 
tscheff),  a.,  i,  331. 
Phenylhydrazodicarbonamide    (  Pelliz- 

ZARi  and  Accame),  A.,  i,  336. 
Phenylhydrazone,  dinitio-,  C25H22O9N8, 
from  ^-aminobenzeneazosalicylic  acid 
diazo-chloride  (BtJLOwand  Haas),  A., 
i,  339. 
Phenylhydrazo-a-  and    /3-thiodicarhon- 
amide    (Pellizzari,    Accame,     and 
Laria-Botte),  a.,  i,  336. 
a-Phenylhydrchydrastinine       (Freund 

and  Lederer),  A.,  i,  907. 
l-Phenyl-4-p-hydroxyhenzylhydantoin, 

2-thio-  (Brautlecht),  A.,  i,  923. 
Phenyl  hydroxy-^cri. -butyl  ketone  and 
its  derivatives  (Blaise  and  Herman), 
A.,  i,  880. 
Phenylhydroxylamine,  nitroso-,  metallic 
salts  of  (Bauuisch),  A.,  i,  125. 
ammonium        salt       ("  cupferron  "), 
quantitative         separation         with 
(Baudisch),    a.,    ii,    939  ;   (Fres- 
enius),  a.,  ii,  336. 
Phenyl-?»-hydroxytolylethylene 

(Stoermer  and  Decker),  A,,  i, 
665. 
Phenyliminomalonic  acid,  methyl  ester, 
reactions  of,  and  its  compound  with 
ethyl  alcohol  (Curtiss  and  Spencer), 
A.,  i,  540. 
2-Phenylindazole,  3:5:7-<//chloro- 

(Freundler),  a.,  i,  815. 
5:7-(Zichloro-3-hydroxy-2-p-chloro- 

(Freundler),  a.,  i,  753. 
2:5:7-<richloro-3-hydroxy- 
(Freundler),  a.,  i,  577. 
2Phenylindole,  o-amino-,  and  its  picrate 

(KuKGL  and  Haas),  A.,  i,  433. 
Phenylindones,     nitro-,     photochemical 
reactions  of  (Bakunin   and   Lanis), 
A.,  i,  992. 
Phenylketen,        attempt     to      prepare 
(Staudinger  and    Bereza),    A.,    i, 
307. 
a-Phenyl-lactamide    (Staudinger    and 
Ru;5icKA),  A.,  i,  463. 
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Phenyl -lactic  acid,  ^-hydroxy-,  behavi- 
our of,  in  the  animal  body  (Kotake), 
A.,  ii,  59. 

Fhenylmalonic  acid,  2:6-dinitro-,  ethyl 
ester  (BoKSCHEandRANXscHEFF),  A., 
i,  332. 

Fhenylmelamine.    See  Cyanuric  anilide. 

Phenylmercuric  oxide,/)-chloro-4-chloro- 
2-nitro-,       and      o-nitro-      (Farben- 

FABRIKEN  VORM.   F.    BaYER  &    Co. ), 

A.,  i,  1056. 
Phenylmetasilicic    acid,    anhydride    of 

(Kipping  and  Hackford),  T.,   144; 

P.,  9. 
Phenylmethanesalicylic       acid.       See 

Phenylhomosalicylic  acid. 
l-Phenyl-4-^-inethoxybenzylhydantoin, 

2-thio-  (Johnson  and  Brautlecht), 

A.,  i,  814. 
a-Phenyl-^J-methoxycinnamic  acid  (BoD- 

Roux),  A.,  i,  783. 
Phenyl   ju-methoxystyryl    ketone    di- 

bromide,  elimination  of  bromine  from 

(Wilson  and  Boon),  P.,  197. 
Phenyl-^-methoxy-o-,      and      ?/i-tolyl- 

iodoniam   iodides   (Willgerodt  and 

ScHLOss),  A.,  i,  716. 
5-Phenyl-lO-methylacridonium       thio- 

cyanate  (Hantzsgh),  A.,  i,  675. 
j3-Phenyl-a-methylacrylic  acid,  crystal- 
lography   of    nitro-derivatives     of 
(Ranfaldi),  a.,  i,  129. 

ethyl  ester  (Posner),  A.,  i,  53. 
a)-Fhenylmethylaminoacetophenone 

phenyl hydrazone   and    semicarbazone 

(BtrscH  and  Hefele),  A.,  i,  584. 
Phenyl-o-methylaminostyryl  ketoneanil 

(Kaufmann  and  PlA  y  Janini),  A., 

i,  916. 
Fhenylmethylammonium     osmichloride 
(GoTBiERand  Walbinger),  A.,   i, 
191. 

platinibromide   (Gutbier,    Bauried- 
EL,  and  Obermaier),  A.,  i,  33. 
l-Phenyl-2  methylbenziminazole,     4:7- 

6^initro-6-hydroxy-^-amino-,     and    p- 

acetylamino-    (Mei.dola    and    Kun- 

tzen),  T.,  38. 
l-Phenyl-3-methyl-2-?>obutyl-2-benz- 

iminazolol,        4 :7-ffo'nitro-6-hydroxy- 

(MELDOLAand  Kuntzen),  T.,  2044. 
1  -  Phenyl-3  -methyl-  2  -  isobutyl-  6-benz- 

iminoazolone,  i:7-cKmtro-  (Meldoi.a 

and  Kuntzen),  T.,  2043. 
a-Phenyl-a-methylbutylmalonic       acid 

(Inglis),  T.,  543. 
I-Phenyl-4-methyl-3-ter-<.-butyl-5-pyr- 

azolone  (Wahlbekg),  A.,  i,  708. 
t^-Phenylmethylcarbinol,        and       the 

brucine    salt    of   the   hydrogen    suc- 
cinate of  (PicKARD  and  Kenyon),  T., 

60. 


1  -Phenyl-4-methylcoumaron«  (Stoirm  - 
ER  and  Decker),  A.,  i,  665. 

2-Phenyl-4-methylcoumarone  and  1- 
bromo-,  and  l-nitro- (Stoermer  and 
Decker),  A.,  i,  665. 

2-Phenyl-5-methylcoumarone,  and  1-, 
and  4-bromo-,  and  1-chloro-  (Stoerm- 
er and  Decker),  A.,  i,  665. 

Phenylmethyldiguanide  (Cohn),  A. ,  i, 
929. 

Phenylmethyldihydroacridine,  dibromo- 
cyauo-  (KAUFiViANN,  WiDMER,  and 
Albertini),  a.,  i,  749. 

5-Phenyl-lO-methyldihydroacridinoI, 
3:7-c?tbromo-,     ethyl     ether     (Kauf- 
mann,    WiDMEK,    and  Albertini), 
A.,  i,  749. 

a-Phenyl-3:4-methylenedioxycinnaniic 
acid  (Bodroux),  A.,  i,  783. 

l-Phenyl-2-niethyl-3-ethylbenziniin- 
azolium     hydroxide,      4:7-rfmitro-6- 
hydroxy-,  and  its  salts  (Meldola  and 
Kuntzen),  T.,  1297. 

l-Phenyl-2methyl-3-ethylbenzimin- 
azolol,   4:7-imitro-  6-hydroxy-  (Mel- 
dola and  Kuntzen),  T.,  1299. 

l-Phenyl-3-methyl-2  ethyl-2-benziinin- 
azolol,  i:7 -dinitTo-  6-hydroxy-  (Mel- 
dola and  Kuntzen),  T.,  2042. 

l-Phenyl-2-methyl-3-ethylbenzimin- 
azolone,  4:7-t^initro-6-hydroxy-  (Mel- 
dola and  Kuntzen),  T.,  1298. 

l-Phenyl-3-methyI-2-ethyl-6-benzimin- 
azolone,   4:7-rfmitro-  (Meldola  and 
Kuntzen),  T.,  2041. 

Phenylmethylethylphosphine  oxide 
(Meisenheimer  and  Lichtenstadt), 
A.,  i,  344. 

l-Phenyl-3-methyl-2-ethylpyrazolone 
{homoantipyrine),    thio-derivatives    of 
(v.       Konek-Norwall),       a.,       i, 
505. 

Phenylmethylethylsilicol  (Kipping  and 
Hackford),  T.,  141;  P.,  9. 

3-Phenyl- 1  -methylcj/cZohexan-3-oI  and 
its  phenylurethane  (Mailhe  and 
Murat),  a.,  i,  127. 

a-Phenyl-€-methylhexan-7-one  (Sen- 
derens),  a.,  i,  303. 

3-Phenyl-l-methyl-c2/c^hexene(MAiLHE 
and  Murat),  A.,  i,  127. 

Phenylmethylitaconic  acid,  ethyl  and 
methyl  esters  (Stobbe  and  Rose), 
A.,  i,  375. 

Phenylmethylwoitaconic  acid,  ethyl 
ester,  preparation  of  (Stobbe  and 
Gademann),  a.,  i,  375. 

Phenylmethylketen  and  its  derivatives 
(Staudinger  and  Ruzicka),  A.,  i, 
462. 

Phenylmethylketenquinoline  (Staud- 
inger and  RuziCka),  A.,  i,  464. 


INDEX   OF  SUBJECTS. 


ii.  1465 


Phenyl  methyl  ketone,  acetylphenyl- 
hyarazoiieot'(Au\VERS,  DaNiNEHL,  and 
Boennecke),  a.,  i,  172. 

Phenylmethylmalonyl  chloride  (Staud- 
INGER  and  Ruzicka),  A.,  i,  462. 

Phenylmethylzsooxazolone  (Haller  and 
Bauer),  A.,  i,  568. 

o-Phenyl-5-methylpentan-7-one  and  its 
semicarbazone(SENDERENs),  A.,  1,303. 

Phenyl  a-methylpropenyl  ketone  and 
its  jp-nitrophenylhydrazone  (Blaise 
and  Herman),  A,  i,  881. 

3-Phenyl-l-methyl-4-zsopropylc2/cZohex- 
ene  (Murat),  A.,  i,  890. 

r-  and  ^3-Phenyl-l-methyl-4-isopropyl- 
3-cycZohexanol  (Murat),  A.,  i,  890. 

l-Phenyl-3-methylpyrazole,  4-amino-5- 
hydroxy-,  and  its  derivatives 
(AuwERS,  Dannehl,  and  Boen- 
necke), A.,  i,  170. 
5-chloro-l-o-m-  and  jo-nitro-,  meth- 
iodides,  and  5-chloro-4-nitro-l-^- 
nitro-  (MiCHAEiJS,  Graff,  Gesing, 
and  Boie),  A.,  i,  232. 

l-Phenyl-3-methylpyTazole-4-azobenz- 
one-4'-^-azogalicylic  acid,5hydroxy-, 
and  5-hydroxy-l-o^-c?initro-    (Bulow 
and  Haas),  A.,  i,  339,  340. 

l-Phenyl-3-methyl-5-pyrazolone,  p- 
chloro-,  and  its  methiodide  (Michael- 
is,  Thomas,  and  Isert),  A.,  i,  1042. 

l-Phenyl-5-methylpyridazin-6-one-3- 
carboxylic  acid  (Blaise  and  Gault), 
A.,  i,  520. 

3-Phenyl-2-methyl-4-quinazolone,  m-, 
and  ^j-aniiuo-,  3-jw-amino-6-  and  7- 
acetylamino-,  3-w-amino-7-acetyl- 

amino-,  3-2?-amino-7-amino-,  and  3- 
^-amino-6-nitro-  (Bogert,  Gortner, 
and  Amend),  A.,  i,  581. 

3-  Phenyl-4-methyl- 1 :3 :4- thiodiazolone- 
5-anil  (Busch  and  Limpach),  A.,  i, 
335. 

l-Phenyl-3-methyl-l:2:4-triazole  picrate 
(Pellizzari),  a.,  i,  1036. 

l-Phenyl-5-methyl-l:2:4-triazole,  pre- 
paration of,  and  its  salts  (PELLrzzARi), 
A.,  i,  1035,  1036. 

l-Phenyl-2-niethyl-l:3:4-triazole  and  its 
salts  (Pellizzari),  A.,  i,  1036. 

/3-Phenyl-;8-methylvaleric  acid  and   its 

silver  salt  (Inglis),  T.,  542  ;  P.,  46. 
Phenyl-3-naphthacinchonic     acid,      m- 
and  ^^-hydroxy-,   aud   m^-rfihydroxy- 
(Pauly,    v.    Buttlar,    and    Locke- 
mann),  a.,  i,  786, 

A^-Phenyl-A^'-i?-2-o-naphthaquinonyl- 
aminophenylcarbamide,  j>-aniiuo- 

(PtJMMERER  and  Brass),  A.,  i,  655. 
2-Phenyl-o-naphthiminazole-7-sulphonic 
acid,   4-hydroxy-2-??i-ainino-,   and    its 
sodium  salt  (Cassella  &  Co. ),  A.,i,682. 
C.  ii. 


a-Phenyl-i8-a-naphthylcinnamonitrile 

(Bodroux),  a.,  i,  545. 
l-Phenyl-2-naphthyl-l:2-dihydroM«- 

benzofaran,   2-hydroxy-  (Guyot  and 

Vallette),  a.,  i,  654. 
Phenyl-l:8-naphthylenediamine,     2':4'- 

fJinitro-,  condensation  of,  with  ethyl 

chlorocarbonate  (Sachs  and  Forster), 

A.,  i,  754. 
Phenylnaphthylmethyldimethylammon- 

ium  chloride   (Badische   Anilin-  & 
Soda-Fabrik),  a.,  i,  627. 
PhenyI-/3-naphthylpho8phoramide  ( Kip- 
ping and  Challenger),  T.,  635. 
Phenyl-)3-naphthylpho8phor-j?-toluidide 

(Kipping and  Challenger),  T.,  636. 
Phenyl-j3-naphthylpho8phoryi    chloride 

(Kipping  and  Challenger),  T.,  629. 
Phenyl   o-  and  iS-naphthyl  and  p-tolyl 

sulphides,  i?-bromo-  (Bourgeois  and 

Fouassin),  a.,  i,  964. 
4-Phenyl-l:8-iiaphthyrid-2-one  and    its 

platinichloride    (Palazzo    and  Tam- 

BURiNi),  A.,  i,  327. 
1-  and  3-Phenyl-4-^-nitrobeiizylidene- 

hydantoin,    2-thio-    (Wheeler    and 

Brautlecht),  a.,  i,  501. 
Phenyl-2-i?-nitrobenzyl-l:4:6-pyronone, 

3:5-fM-7j-nitro-  (Wedekind,  Hausser- 

MANN,   Weisswange,  and  Miller), 

A.,  i,  220. 
Phenylnitromethane.     See  Toluene,   w- 

nitro-. 
Phenyl-4-nitro-o-naphthyloxamide,      o- 

and  p-nitro-  (Suida),  A.,  i,  366. 
Phenylosazone,    j:;-nitro-,     CjgHigOgNg, 

from    cellulose     nitrate    (Berl     and 

Fodor),  a.,  i,  265. 
Phenyloxamic  acid,  o-hydroxy-,  salt  of, 

with  o-aminophenol  (Suida),  A.,  i,284. 
3-Phenylisooxaaolone,  azo-derivatives  of 

(Meyer),  A.,  i,  341. 
a-Phenylpentan-7-one     and     its     semi- 

carbazone  (Senderens),  A.,  i,  302. 
5-Pheiiyl-A"-pentenoic  acid,    conversion 

of,  into  the  A7-isomeride(BouGAULT), 

A.,  i,  202. 
1-Phenylperimidine,  op-dinitro-,  and  its 

picrate  (Sachs  and  Forstek),  A.,  i, 

754. 
l-Phenylperimidine-2-benzoic  acid,  op- 

rfi'amino-,    and    its    picrate   and    op- 

dimvso-  (Sachs  and  Forster),  A.,  i, 

755. 
s-Phenyl-4-phenanthrylcarbamide 

(Schmidt  and  Heinle),  A.,  i,  626. 
10-Phenylphenazonium,  1-  and  3-amino-, 
tbeir    salts   and   acetyl   derivatives 
(Kehrmann   and   Masslenikoff), 
A.,  i,  927. 

2:6-d)'amino-,    chloride    (Kehrmann 
and  RiERA  Y  Punti),  A.,  i,  926. 
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ll-Fhenylphenonaphtliaflaoroiie    (Pope 

and  Howard),  T.,  549. 
Phenyl     phenoxymethyl      ketone,    p- 

amino-,  acetyl  derivative  (Kunckell), 

A.,  i,  990. 
3-Plienyl-5  phenoxymethyHsooxazole 

(v.  Walther  and  Littee),  A.,  i,  237. 
4-Phenyl-3-phenoxymethylisooxazolone, 

and  5-inuno-4-^-chloio-  (v.  Walther 

and  Herschel),  A.,  i,  238. 
3- Phenyl- 6- phenoxymethylpyrazole    (v. 

Walther  and  Litter),  A.,  i,  237. 
Phenyl  o-phenylenedianiine,2:4-c?initro-, 

and  its   hydrochloride  (BoKSCHE  and 

Rantscheff),  a.,  i,  332. 
Phenyl-jD-phenylenediamine,  4'-bromo-, 

and  4-chloro-,  and  their  salts  (Bam- 
berger and  Ham),  A.,  i,  685. 
o- Phenyl  j8 ( a) -phenylethyl-j3-ethyl- 

hydrazine  and  its  derivatives  (Wie- 

LAND  and  Fre.'jsel),  A.,  i,  495. 
Phenyl  /tJ-phenylethylmethylamine  and 

its    picrate    and    platinichloride    (v. 

Braun),  A),  i,  35. 
Phenylphosphordi-^-toluidide  (Kipping 

and  Chaklengrr),  T.,  636. 
Phenylphthalimides,  isomeric  (Kuhara 

and  Komatsu),  A.,  i,  205. 
Phenylpiperidine,  1  c?i-o-n  itro-  (  Boesche 

and  Rantscheff),  A.,  i,  330. 
5-Phenyl-o-piperonylfulgenic  acid 

(Stobbe,     Kautzsch,    and    Baden- 

hausen),  a.,  i,  376. 
5-Phenyl  o-piperonylfulgide      (Stobbe, 

Kautzsch,  and  Badenhausen),   A., 

i,  377. 
l-Phenyl-4piperonylhydantoin,    2-thio- 

(JoHNSON  and  Brautlecht),  A.,i,814. 
1-  Phenyl-4-piperonylidenehydantoin,  2- 

thio-   (Wheeler  and  Brautlecht), 

A.,  i,  501. 
Phenylpropiolic    acid,     o-methylhexyl- 
carbinyl  ester   of  (Hilditch),   T., 
222;  P.,  6. 

dl,-d-  and  Z-3-octyl  esters  of  (Pickard 
and  Kenyon),  T.,  67. 
Phenylpropionamide,  o-cyano-/8-^- 

hydroxy-  (Sclavi),  A.,  i,  398. 
o-Phenylpropionanilide       (Staudinger 

and  Ruzi6ka),  A.,  i,  464. 
^■Phenylpropionic  acid,  (^-methylhexyl- 
carbinyl   ester  of  (Hilditch),    T., 
222  ;  P.,  6. 

d-  and  Z-)8-octyl  esters  of  (Pickard  and 
Kenyon),  T.,  66. 
^-Phenylpropionic  acid,  rf^a-aTnino-3:4- 
dihydroxy-,       benzoyl      derivative 
(Funk),  T.,  556. 

^-liydroxy-  ($-phenylhydracrylic 

acid),  ether  derivatives  of 
(Schrauth,  Schoelleb,  and 
Struenhee),  a.,  i,  641. 


)8-Phenylpropionic  acid,   )3-^-hydroxy-, 

ethyl    ester,    and  its    amide    (Farb- 

enfabriken    vorm.    F.    Bayer    & 

Co.),  A.,  i,  629. 
t?-j8-Phenylpropionic        acid,        a-p-di- 

hydroxy-   (Ehrlich   and  Jacobsen), 

A.,  ii,  521. 
d-    and     Z-Phenylpropionic    acids,     o- 

hydroxy-,  ethyl  esters  (McKenzie  and 

Barrow),  T.,  1921. 
a-Phenylpropionyl    chloiide,    a  and    j8- 

chloro-,  and  o;3-c?zchloro-,    and   their 

derivatives         (Staudinger        and 

Ruzicka),  a.,  i,  463. 
Phenylpropylcarbinyl  ether  (Oddo  and 

DEL  Rosso),  A.,  i,  443. 
7-Phenylpropyldiethylamine     and     its 

picrate       and       platinichloride       (v. 

Braun),  A.,  i,  36. 
7-Phenylpropyldipropylamine    and    its 

picrate      and       platinichloride       (v. 

Braun),  A.,  i,  36. 
7-Phenyl-o-Mopropyleneparaconic  acid, 

jo-chloro-  (STOBBKaudWAHL),A.,i,374. 
7-Phenylpropylethylamine  (v.  Braun), 

A.,  i,  36. 
7-Phenylpropylethylcyanamide  (v. 

Braun),  A.,  i,  36. 
o-Phenyl-o-CT/cZopropylethylene       (Ku- 

NER),  A.,  i,  990. 
l-Phenyl-4-isopropylhydantoin,    2-thio- 

(Brautlf.cht),  A.,  i,  922. 
Phenyl  wopropyl    ketone,   preparation, 

properties,    and   derivatives  of   (Lap- 
worth  andSTEELK),  T.,  1882;  P.,  239. 
7-Phenylpropylmethylamine     and     its 

derivatives  (v.  Brai'n),  A.,  i,  36. 
Phenylcj/cZopropylmethylcarbinol 

(Kijner),  a.,  i,  989. 
7-Phenylpropylmethylcyanamide       (v. 

Braun),  A.,  i,  35. 
7-Phenylpropylpropylamine      and      its 

picrate   and     its    platinichloride    (v. 

Braun),  A.,  i,  36. 
7-Phenylpropylpropylcyanainide        (v. 

Braun),  A.,  i,  36. 
7-Phenylpropyltriniethylammonium 

bromide  and    its    platinichloride   (v. 

Braun),  A.,  i,  35. 
Phenyhsopropyltrimethylammonium,  p- 

hydroxy-,     and    dihjdroxy-,    iodides 

(Rosenmund),  a.,  i,  34. 
1-Phenylpyrazole,  Z:5-dihromo-,    3:4:5- 

tribroino-,        5-chloro-,       5-chloro-4- 

bromo-,   4:5-o?tchloro-,  3:5-<£zch]oro-4- 

bromo-,  3:4:5-<?'ichloro-,  and  their  salts 

(Michaelis  and  Walter),  A.,  i,  1040. 
l-Phenylpyrazole-3-carboxylic  acid,  5- 

chloro-,  4:5-(iichloro-,  and  5-chloro-4- 

bromo-,  and  their  salts  and  derivatives 

(Michaelis    and    Walter),    A.,    i, 

1039. 
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l-Phenylpyrazole-3:4-dicarboxylic    acid 

(BAUKKandDlETERLE),  A.,  i,  922. 
i.-Plienylpyrazole-3-glyoxylic    acid,    5- 

hydroxy-,  ethyl  ester,  arylhydrazoiies 

of  (BtJLOW  aud  Goller),  A.,  i,  1043. 
i)-Plienyl-3-pyrazolidone,  1-nitroso-,  and 

its  salts  (Muckermann),  A.,  i,  682. 

il-Phcnyl-e-pyridazinone-S-carboxylic 
acid  (WisLicENUs  and  Waldmuller), 
A.,  1,  603. 
Phenylpyridinium,    ??i-chloro-,    and    3- 
chloro-2:4:64n'bromo-,       salts       of 
(Konig),  a.,  i,  485. 

chloride,    2:6-rfinitro-    (Borsche   and 
Rantscheff),  a.,  i,  331. 
Phenylpyruvic  acid,  brucine  salt  (Hil- 

ditch),  T.,  235. 
Phenylpyruvic    acid,    ^-hydroxy-,    be- 
haviour   of,     in     the     animal     body 

(KoTAKE),  A.,  ii,  59. 
2-Phenylquinoline,     salts    of   a  mono- 
sulphonic  acid  of  (Murmann),  A., 
i,  157. 

niethochloride   (Kaufmann  and  VlA 
Y  Janini),  a.,  i,  916. 
Phenylquinoxanthenol,  p-broino-, 

bromide     hydrobromido    (Cone    and 

West),  A.,  i,  806. 
1  -  Phenyl  -4-salicy lidenehydantoin,       2  - 

thio-   (Wheeler  and  Brautlecht), 

A.,  i,  501. 
Phenylstibinic  acid,  m-nitro-  (Morgan 

and  Micklethwait),   T.,   2295  ;   P., 

274, 
8-Phenyl-6-styryldihydroisooxazole 

and  rfibromo-  (Ciusa  and  Terni),  A., 

i,  918. 
S-Phenyl-o-styrylfulgide  (Stobbe, 

Benary,  and  Seydel),  A.,  i,  380. 
3-Phenyl-5-styryhsooxazole  (Ciusa  and 

Terni),  A.,  i,  918. 
l-Phenyl-3-)3-styrylvinyl-5-ani8ylpyr- 

azoline    (Bauer  and  Dieterle),  A., 

i,  921. 
l-Phenyl-3-/8-styrylvinyl-5-farylpyr- 

azoline  (Bauer  and  Dieterle),   A., 

i,  922. 
Phenylsulphohydrazide,  c^i-o-nitro- 

(Claasz),  A.,  i,  695. 
o-Phenyltarconine        (Freund        and 

Lederek),  a.,  i,  910. 
A'-Phenyltetra-acetylhelicinaldoxime 

(ScHEiBEii  and  Klopi'E),  A.,  i,  383. 
Phenyltetrahydroberberine    (Gadamer 

and  Steinbrecher),  A.,  i,  153. 
1-Phenyl  3:4:6-tetramethyl-l:2:7-benz- 

triazole  (liuLOW  aud  Haas),  A.,  i,  88. 
4-Phenyltetraphenylethylene,  and  tetra- 

Snitro-  (NoRRis,  Thomas,  and  Brown), 
A.,  i,  32. 
Phenylthiocarbamic  acid,  9i-butyl  ester 
(DouRis),  A.,  i,  950. 


3-Phenyl-l:3:4  thiodiazole-5-one-2-anil 

(BuscH  and  Limpacii),  A.,  i,  334. 
Phenylthiolbenzoylbenzoic  acid  and  its 

ammonium  salt  (Scroll  aud  Seer), 

A.,  i,  558. 
Phenylthiolphenyldiphenetylsulphon- 

ium   platinichloride    (Hilditch),  T., 

1096. 
l-Phenyl-5-thiourazole  (Pellizzari  and 

Laria-Botte),  a.,  i,  336. 
lO-Phenyl-9-tolylanthracene        (Guyot 

and  Vallette),  A.,  i,  653. 
2-  Phenyl- 1  -  toly  1 ;  sobenzof ur  an 

(Guyot  and  Vallette),  A.,  i,  652. 
a-Phenyl-)3-p-tolylcinnanionitrile  (Bod- 

Roux),  A.,  i,  545. 
lOPhenyl-9-tolyldihydroanthracene, 

9:10-rfihydroxy-  (Guyot  andHALLER), 

A.,  i,  653. 
2-Phenyl-l-tolyl-l:2-dihydroisobenzo- 

furan,    and   2-hydroxy-   (Guyot   and 

Vallette),  A.,  i,  652. 
4-Phenyl-l-;?-tolyl-2:6-dimethylpyridin- 

ium     ^erchlorate      (v.     Bayer    and 

Piccard),  a.,  i,  901. 
4-Phenyl-3-p-tolyl-6-methyIdihydro- 

pyrazofurazan  (MicHAELis  and  Risse), 

A.,  i,  1039. 
Phenyl -^-tolylmethyl-i/z-thiocarbamide 

(Arndt),  a.  i,  919. 
Phenyl-^J-tolyl-^-phenylene     bisulphide 

(Bourgeois   and    Fouassin),    A.,    i, 

964. 
Phenyltolylphthalazine     (Guyot     and 

Vallette),  A.,  i,  652. 
Phenyl-^-tolyl-tj'-thiooarbaniide  and  its 

salts  and  benzoyl  derivative  (Arndt), 

A.,  i,  919. 
2-Phenyl-l:3:5-triazine,      4:6-rftamino-, 

and   its   salts  (Ostrogovich),   A.,   i, 

333. 
s-Phenyl  ;8-triazoethylcarbamide  (FoRS- 

ter  and   Newman),    T.,    1281  ;    P., 

154. 
5-Phenyl-j3-triazoethylthiocarbamide 

(FoRSTER  and  Newman),  T.,    1281  ; 

P.,  154. 
1- Phenyl  l:2:4-triazole,      picrate     and 

nitrate  (Pellizzari),  A.,  i,  1036. 
2-Phenyl-l:3:4-triazole,  salts  of  (Pel- 
lizzari), A.,  i,  1035. 
a-Phenyltricarballylic       acid       (Weg- 

scheider),  a.,  i,  458. 
8-Phenyl-l:3:6-trimethylallantoin 

(Biltz  and  Krebs),  A.,  i,  242. 
l-Phenyl-3:4:6-trimethyl-l:2:7benz- 

triazole   and   its    salts    (BiJLOW   and 

Haas),  A.,  i,  88. 
1  Phenyl-3:5:6-trimethyl-l:2:7-benz- 

triazole,     4-hydroxy-,    and    its  auri- 

chloride   (BiJLOW  and   Haa.s),   A.,  i, 

89. 
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3-Plienyl-4:5:6-trimethyl-l:2-dihydro- 

pyridone,     3-hydroxy-     (Thole    and 

Thorpe),   T.,  2241. 
a-Phenyl-aSS-trimethylfulgenic  acid 

(Stocbe  and  Gademann),  A.,  i,  375. 
o-Phenyl-a55-trimetliyla/Mulgenic  acid 

(Stobbe  and  Gademann),  A.,  i,  375. 
a-  and  SPheiiyl-oSS-trimetliylfulgide 

(Stobbe  and  Gademann),  A.,  i,  375. 
s-Phenyltriphenylmethylcarbamide     (v, 

Meyer  and  Fischer),  A.,  i,  120. 
Phenyl    triphenylmetliyl    sulphide    (v. 

Meyer  and  Fischer),  A.,  i,  121. 
l-Phenylurazole,   5-iinino-   (Pellizzari 

and  Laria-Botte),  A.,  1,  337. 
5-Phenylvaleric  acid  and  its  methyl  ester 

(BoRscHE),  A.,  i,  880. 
9-Pheiiylxanthen,    3:6-c?tchloro-9-cyano- 

(PoPE  and  Howard),  T.,  550. 
9-Phenylxanthen.-9-carboxylic  acid,  3:6- 

t^ichloro-,    and  its  ethyl  ester  (Pope 

and  Howard),  T.,  550. 
Phenylxanthenol,    ;o-bromo-,     salts    of 

(Cone  and  West),  A.,  i,  806. 
9  Phenylxaiitheii-9-ol,    2-hydroxy-,    an- 
hydride of  (Decker  and  Kaufmann), 

A.,  i,  808. 
9-Phenylxaiithonium    chloride,    S:Q-di- 

chloro-  (Pope  and  Howard\  T.,  550  ; 

P.,  52. 
9-Phenylxanthyl     ethyl    and     methyl 

ethers,  3:6-c?ichloro-  (Pope  and  How- 
ard), T.,  551. 
Phloretinglycuronic    acid  (Schuller), 

A.,  ii,  814. 
Phloridzin,    influence    of,    on   glycogen 

formation  in  the   liver  (Schondorff 

and  SucKROw),  A.,  ii,  306. 
Phloridzin  diabetes.   See  under  Diabetes. 
Phloridzinglycuronic  acid  (Schijller), 

A.,  ii,  814. 
Phloroglncinol,    compound  of,    with  p- 

beiizofiuinone  (Siegmunds),  A.,  i,  654. 
Phloroglucinol,   dihromo-,    and  its   tri- 
acetate (v.  Hemmelmayr),  a.,  i,  984. 
Phloroglucinoldicarboxylic   acid,   ethyl 

ester,   by-products  of  the  preparation 

of  (Leuchs  and  Simion),  A.,  i,  646. 
Phonolite,  use  of,  as  a  potassium  manure 

(Pfeiffer,  Blanck,  and  FLtJGEL),A., 

ii,  764. 
Phonopyrrole  and  its  picrate  (Piloty, 

QuiTMANN,  and  Eppinger),  A.,  i,  92. 
Phonopyrrolecarboxylic    acid  (Piloty, 

QuiTMANN,  and  Eppinger),  A.,  i,  92. 
Phosphates.     See  under  Phosphorus. 
Phosphatese,  action  of  (v.  Euler  and 

KULLBICIIG),  A.,  i,  1051. 
Phosphorescence,  spectrum  of,  of  organic 

compounds     at      low      temperatures 

(i>e  liowALSKi  and  de  Dzierzbicki), 

A.,  ii,  3. 


Phosphorescence,  relation  between,  and 
absorption  (BrIjninghaus),  A.,  ii, 
562. 
progressive,    influence  of    subslituent 
groups  on  (de  Kowalski  and  de 
Dzierzbicki),  A.,  ii,  84. 
ultra-red  and  ultra-violet,  of  alkaline- 
earth  sulphides  (Pauli),  A.,  ii,  351. 
of  organic  compounds  on  spontaneous 
oxidation  (Del^pine),  A.,  i,  768. 
Phosphoric  acid.    See  under  Phosphorus. 
Phosphorite   minerals,  French,    compo- 
sition of  (Schaller),  a.,  ii,  1102. 
Phosphorus,    atomic    weight   of    (Teh- 
Gazarian),  a.,  ii,  201. 
ioni.satioii  produced  by  (Blanc),  A.,  ii, 

455. 
oxidation  of  (Centnerszwer),  A.,  ii, 

201. 
lecture  experiments  on  the  luminosity 
of  (Marino  and  Porlezza),  A.,  ii, 
594. 
preparation  of  optically  active   com- 
pounds of  (Ephraim),  a.,  i,  284. 
compounds   of,  with  sulphur    (Mai), 

a.,  ii,  484,  719. 
white,  purification  of,  and  its  conver- 
sion    into    allotropic   modifications 
(Smits    and    de    Leeuw),   A.,    ii, 
263. 
metabolism.     See  under  Metabolism, 
poisoning,    changes    in   the   liver    in 
(Slowtzoff),  a.,  ii,  315;  (Wohl- 
gemuth), A.,  ii,  517. 
metabolism  in  (Frank  and  Isaac), 

A.,  ii,  315. 
inefiiciency   of    the   suprarenals    in 
cases  of  (Neubauer  and  Forges), 
A.,  ii,  637. 
compounds    from  seeds    (Vorbrodt), 
A.,  i,  263. 
variation  in  the  amounts  of,  in  seeds 
(Lewoniewski),  a.,  ii,  641. 
Phosphorus   pentachloride,    relation  be- 
tween critical  temperature,  boiling 
point  and  expansion  coefficient  of 
(Prideaux),  a.,  ii,  368. 
action     of,     on      optically      active 
hydroxy-acids    and    esters    (Mc- 
Kenzie  and  Barrow),  T.,  1910  ; 
P.,  232. 
Phosphoric  oxide,  action    of  water  on 
(Balareff),  a.,  ii,  107. 
reduction    of,    in    the    presence    of 
nickel    (Neogi  and   Adhicary), 
A.,  ii,  107. 
Phosphoric  acid,  action  of,  with  organic 
acids  (Raikoff  and  Tischkoff), 
A.,  i,  445. 
action   of,    on   resistant  alloys  and 
metals  (WuNDERand  Jeanneret), 
A.,  ii,  719. 
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Phosphoric  acid,  behaviour  of  uranyl 
salts  of,  with  indicators  (Stark- 
EN8TEIN),  A.,  ii,  537. 

(absorption  of,  by  plants  (Pfeiffer 
and  Blanck),  A.,  ii,  764. 
in  soils   (PouGET  and  Chouchak), 
A.,ii,  145. 
fixation  of,   in  soils  (Petit),  A.,  ii, 
649. 
influence   of  various   salts    on    the 
assimilation    of   (Prianischnik- 
off),  a.,  ii,  432. 
amino-,  phenyl  barium  and  phenyl 
cinchonine   salts  (Ephraim),  A., 
i,  285. 
organic     salts    of     (Kipping    and 

Challenger),  T.,  630  ;  P.,  66. 
resolution   of  asymmetrical   deriva- 
tives of  (Kipping  and  Challen- 
ger), T.,  626;  P.,  66. 
and  (fochloro-,  chlorotolyl  esters  of 

(Raschig),  a.,  i,  636. 
titration   of  (Wagenaar),    A.,    ii, 

931. 
estimation  of  (Krasser),  A.,  ii,  833; 
(Bang),  A.,  ii,  664  ;  (Strecker 
and  Schiffkr),  A.,  ii,  768. 
estimation       of,       colorimetrically 
(Pouget  and  Chouchak),  A.,  ii, 
823. 
estimation    of,    gravimetrically  (v. 

Lorenz),  a.,  ii,  1028. 
estimation        of,        volumetrically 
(WuYTs),  A.,  ii,    656;   (Rosin), 
A.,  ii,  768. 
estimation   of,  as    magnesium    am- 
monium phosphate  (Jorgensen), 
A.,  ii,  437,  536. 
estimation   of,    in   the  presence   of 

vanadic  acid  (Edgar),  A.,  ii,  71. 

estimation   of,    in    superphosphates 

and  bone-meals  (Romanski),  A., 

ii,  227. 

estimation   of,   in    soils    (Kaserer 

and  Greisenegger),  A.,  ii,  152. 

estimation    of,    colorimetrically,    in 

soils  (Passerini),  A.,  ii,  535. 
estimation  of,  in  steel  (HiNRlCHSEN 
and  Dieckmann),  A.,  ii,  156. 
Phosphates,  influence  of,  on  glycolysis 
(Lob),  a.,  ii,  504. 
organic  (Boorsma),  A.,  ii,  427. 
transformation   of,  in  soils    (Stok- 

lasa),  a.,  ii,  429. 
efl"ect  of  soluble  salts  on  the  adsorp- 
tion of,  by  soils  (Patten),  A.,  ii, 
1128. 
reaction  of,  with  luteocobaltic  chlor- 
ide (Ses6),  a.,  ii,  537. 
analysis  of,  and  conversion  of,  into 
superphosphates     (Hardy     and 
Vandormael),  a.,  ii,  333. 


Phosphoric  acid: — 
Phosphates,  estimation  of  (Hundes- 
hagen),  a.,  ii,  931. 
estitnation  of,  refractometrically,  in 
urine  (Amann),  A.,  ii,  536. 
Phosphoric  acids,   ortho-,  meta-,  and 
pyro-   (Holt    and    Myers),   T., 
384  ;  P.,  21. 
ionic    physiological  action    of    the 

(Starkenstein),  a.,  ii,  513. 
esters  and  amides  of  (Langheld), 
A.,  i,  705. 
Orthophosphoric     acid,     dissociation 
constants     of    (Prideaux),    T., 
1224;  P.,  121. 
condensation  of  acetone  in  the  pre- 
sence of  (Neogi),  T.,  1249  ;  P., 
71. 
Uetaphosphoric*   acid,    heat    changes 
during  the  hydration  of  (Balar- 
eff),  a.,  ii,  798. 
velocity  of  hydration  of  (Balareff), 

A.,  ii,  974. 
ethyl  ester,  compounds  of,  with  alco- 
hols and  amines  (Langheld),  A., 
i,  706. 
Metaphosphates,    alkali    and     meta- 
borates,  fusion  of  mixtures  of  (van 
Klooster),  a.,  ii,  110. 
Pyrophosphoric  acid,  rate  of  hydration 

of  (Abbott),  A.,  ii,  108. 
Phosphorous  acid,  kinetics  of  the  re- 
duction  of  mercuric  chloride  by 
(Garner,  Foglesong,  and  Wil- 
son), A.,  ii,  973. 
o-tolyl  ester  (Raschig),  A.,  i,  636. 
Hypophosphites,  estimation  of  (Rupp 

and  Kroll),  A.,  ii,  1133. 
Thiophosphoric  acid,    o-,  and  ^-  tri- 
methyl   esters   and   their  deriva- 
tives (Emmett  and  Jones),  T., 
713;  P.,  72. 
amino-,    diphenyl    ester,    and     its 
sodium     and     cinchonine     salts 
(Ephraim),  A.,i,  285. 
Phosphoryl  chloride  as  a  cryoscopic 
solvent  (Oddo  and    Mannes- 
sier),  a.,  ii,  1060. 
reduction  of,  by  hydrogen  (Bes- 
soNand  Fournier),  A.,  ii,  37. 
interaction     of,     with     metallic 
oxides  (BAssETTand  Taylor), 
T.,  1402;  P.,  155. 
Phosphorus   organic   compounds     (Ar- 
bitsoff),  a.,  i,  100. 
optically  active  (Meisenheimer  and 
Lichtenstadt),  a.,  i,  344. 
Phosphorus,   detection    of,  in   cases    of 
poisoning    (Pedrazzini),     A.,    ii, 
438. 
electroscopic  detection  of,  in  the  organ- 
ism (Schmidt),  A,,  ii,  815. 
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Phosphorus,   estimation  of,  volumetric- 
ally  (Bowser),  A.,  ii,  437, 
estimation  of,  in  iron,  without  separa- 
tion of  silicon  (Muller),  A.,  ii,1132. 
estimation  of,  in  meat  (Grindley  and 

Ross),  A.,  ii,  332. 
estimation   of,  in  milk  (BouDAS  and 
TouPLAiN),  A.,  ii,  438,  535  ;  (Fleu- 
RENT  and  Ltvi),  A.,  ii,  535. 
estimation  of,  in  oils  (Frey),  A.,  ii, 

535. 
estimation   of,   in  tissues  (Wolf  and 

Osterberg),  a.,  ii,  67. 
estimation   of,   in  wines   (Dormane), 
A.,  ii,  931. 
Phosphoryl  chloride.     See  under  Phos- 
phorus. 
Phosphotungstic  acid,  precipitation  of 

(Wechsler),  a.,  ii,  828. 
Photochemistry  : — 
Light,  chemical  action  of  (Ciamician 
and  Silber),  A.,  i,  513,  647,  650  ; 
(Inghilleri),  a.,  i,  709. 
classification  of  reactions  influenced 

by  (Plotnikoff),  A.,  ii,  834. 
absorption   of,    by   inorganic    salts 
(Houstoun  :      HousTOUN      and 
Brown),  A.,  ii,  785  ;  (Houstoun 
and  Anderson),  A.,  ii,  786. 
absorption  of,  by  mixtures  of  sub- 
stances (Ruff),  A.,  ii,  237. 
action  of,  on  aldehydes  and  phenan- 
thraquinorie  (Klinger  and  RoER- 
dansz),  a.,  i,  633. 
dispersion  of,   by   vapours  of    the 
alkali  metals  (Bevan),  A.,  ii,  349. 
action    of,    on    chlorophyll    (Dan- 

geard),  a.,  ii,  86. 
development  of  colours  in  fibres  by 

(Baudisch),  a.,  ii,  952. 

refraction  and  dispersion  of,  in  gases 

(Gruschke),  a.,  ii,  349  ;  (Julius 

and  VAN  RER  Plaats),  A.,  ii,  449. 

iotiisation    of    gases     by     (Canne- 

gieter),  a.,  ii,  455. 

influence    of,   on    the    composition 

of    the    sugar-beet    (Strohmer, 

Briem,  and  Fallada),  A.,  ii,  763. 

effect    of,    on     sulphur    insulation 

(Bates),  A.,  ii,  836. 
ultra-violet,     intensity      of,     from 
quartz-mercury  lamps  (Henri), 
A.,  ii,  833. 
influence  of,  on  chemical  reactions 

(Pougnet),  a.,  ii,  85. 
measurements  of  photochemical 
action  in  (Schall),  A.,ii,  835. 
conversion  of  stable  stereoisomer- 
ides  into  labile  modifications 
by  (Stoermer,  Friderici, 
Brautigam,  and  Neckel),  A., 
i,  295. 


Photochemistry  : — 

Light,  ultra-violet,  formation  of  oxi- 
dising agents  in  air  by  means 
of  (Chlopin),  a.,  ii,  717. 
action   of,  on  various  substances 
(GuNTZ   and  Minguin),  A.,  ii, 
241. 
action      of,      on      carbohydrates 
(JoLLES  :    BiERRY,  Henri,  and 
Rang  :  v.  Euler  and  Ohls^n), 
A.,  i,  524. 
action  of,  on  clilorophyll  (Bierry 
and  Larguier  des  Bancels), 
A.,  i,  735. 
action  of,  on  diastases  (Agulhon), 

A.,  ii,  243. 
action  of,  on  enzymes  (Chauchard 

and  Mazou]!;),  A.,  i,  758. 
ionisation  of  gases  by  (Sachs),  A., 

ii,  246. 
nitrification  by  (Berthelot  and 

Gaudechon),  a.,  ii,  240. 
influence    of,    on    organic    acids 
(Berthelot  and  Gaudechon), 
A.,  ii,  170. 
photolysis  of  organic  compounds 
by    (Berthelot    and  Gaude- 
chon), A.,  ii,  86,  835. 
action  of,  on  organic  compounds 
and  metallic  salts  (Berthelot 
and      Gaudechon),     A.,      ii, 
242, 
action  of,  on  plants  (Pougnet), 

A.,  ii,  528. 
efl'ects  of,  on  serum  (Scott),  A., 

ii,  997. 
decomposition  of  water  by  (Tian), 
A.,  ii,  452,  564. 
Sunlight,  organic  syntheses  by  means 
of  (Paterno  and  Chieffi),  A.,  i, 
65 ;    (Patekno   and  Forli-forti), 
A.,  i,  66. 
Photochemical  investigation  of  opal- 
e-seence  near  the  critical  tempera- 
ture (Keesom),  a.,  ii,  787. 
reactions,  grouping  of  (Weigert), 
A.,  ii,  834. 
in  aqueous  solution  (Benrath), 

A.,ii,  681. 
in  gases,  energy  changes  in  (War- 
burg), A.,  ii,  834. 
in    laboratory   work  (Gerhard), 
A.,  ii,  66. 
studies  (Plotnikoff),  A.,  ii,  4,  452, 

834. 
synthesis   of  carbohydrates   (Stok- 
LASA    and    Zdobnick^),    A.,    i, 
178;  (Lob),  A.,  i,  263. 
Photokinetics  of  bromine  substitution 
(Bruner  and  Czarnecki),  A.,  ii, 
241  ;    (Bruner  and  Lahocinski), 
A.,  ii,  242. 
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Photochemistry  : — 

Photographic     images,     development 
of,  from    silver    salts    (LuMifeRE  ; 
LuMifeRE    and   Seyewetz),  A.,  ii, 
353. 
Optical  activity  and  chemical  constitu- 
tion (Inglis),  T.,  538  ;  P.,  46. 
influence    of   double   linking   on 
(Frankland  and  O'Sullivan), 
T.,  2325;  P.,  319. 
influence  of  molecular  symmetry 
on,    of   aromatic    position-iso- 
merides  (Hilditch),  A.,  i,  892. 
relation  of  position  isomerism  to 

(Cohen),  T.,  1058;  P.,  123. 
effect  of  contiguous  unsaturated 
groups  on  (Hilditch),  T.,  224  ; 
P.,  6. 
dispersion  (Havelock),  A.,  ii,  165. 
inversion,  Walden's  (McKenzie  and 
Barrow),    T.,    1910;    P.,    232; 
(Fischer),  A.,  i,  418;  (Fischrr 
and     Scheibler),    A.,    i,    527 ; 
(Scheibler  and  Wheeler),  A., 
1,  835. 
sensitisation     (Winther),    A.,     ii, 
239. 
Optically  active  compounds,  influence 
of  the  solvent  on  the  rotatory  power 
of  (Landau),  A.,  ii,  450. 
Radiation,    homogeneous    corpuscular 

(Sadler),  A.,  ii,  839. 
Bays,  method  of  making  visible  the 
paths  of,  through  a  gas  (Wilson), 
A.,  ii,  565. 
long-waved   heat,   isolation    of,   by 
quartz  (Rubens  and  Wood),  A., 
ii,  93. 
o-Eays,ionisation  of  gases  by  (Moulin), 

A.,  ii,  171. 
a-Particles,   distribution  of   (Snow), 
A.,  ii,  682. 
range   of  (Geiger  and   Nuttall), 
A.,  ii,  953. 
jS-Rays  from  radium  and  thorium  (v. 
Baeyer.  Hahn,  and  Meitner), 
A.,  ii,  567. 
production  of  7-rays  from  (Gray), 
A.,  ii,  355. 
/3-Particles,   ionisation    produced    by 
(Geiger  and   Kovarik),  A.,  ii, 
954. 
secondary  (Saposhnikoff),   A.,  ii, 

840. 
variation  of  ionisation  with  velocity 
of  the  (Wilson),  A.,  ii,  566. 
a-  and  3-Particles,  scattering  of,  by 
matter  (Rutherford),  A.,  ii,  453. 
7-Ray8     of    thorium    and    actinium 
(Russell  and  Soddy),  A.,  ii,  88. 
secondary,     produced     by     ;3-rays 
(Gray),  A.,  ii,  355. 


Photochemistry  : — 

0-,  /8-,  and  -y-Rays,   influence  of,  on 
coloured      solids     (Doelter     and 
SiRK),  A.,ii,  171. 
5-Rays  (Campbell),  A.,  ii,  841. 
Canal     rays     (Koeniosbeuger    and 
Kilchling),  a.,  ii,  86;  (Thom- 
son), A.,  ii,  457. 
in  hydrogen,  Doppler  spectrum  of 
(Gehrcke  and    Reichenheim), 
A.,  ii,  166  ;  (Stark),  A.,  ii,  568. 
chemical  action  of  (Perman),   T., 
833;   P.,  94;  (Kohlschutter), 
A.,  ii,  683. 
chemical  action  of,  of  various  ele- 
ments (v.  Dechbnd  and   Ham- 
mer), A.,  ii,  454. 
ionisation  of  gases  by  (Seeligke), 
A.,  ii,  958. 
Cathode  rays,  chemical  action  induced 
by  (Perman),  T.,  833  ;  P.,  94. 
absorption  and  radiation  of  (Buta- 

vand),  a.,  ii,  1046. 
action  of,  on  minerals  (Pochinetto), 

A.,ii,  357. 
coloration  of  minerals  by  (Doelter), 
A.,  ii,  569. 
Rontgen  rays,  production  of  character- 
istic (Whiddington),  a.,  ii,  568. 
spectra  of  (Barkla),  A.,  ii,  839. 
ionisation     of     heavy     gases     by 

(Beatty),  a.,  ii,  245. 
homogeneous  secondary^CHAPMAN), 
A.,  ii,  357. 
intensity     of     (Chapman     and 
Guest),  A.,  ii,  568. 
energy  transformations  of  (Bragg 
and  Portkr).  A.,  ii,  683. 
Radioactive  content  of  the  tufa  of 
Fiuggi  (PoRLEzzA  and  Norzi),  A., 
ii,  846. 
Radioactive    elements,     fixation    of 
(SziLARD),  A.,  ii,  172. 
decomposition     of,      at     ordinary 
temperature    (Martin),    A.,   ii, 
453. 
Radioactive  emanations,  transforma- 
tion and  nomenclature  of  (Ruther- 
ford and  Geiokh),  A.,  ii,  955. 
Radioactive  eqailibriom  (Mitchell), 
A.,  ii,  87. 
in  Vesuvian  cotunnite  (Rossi),  A., 
ii,  174. 
Radioactive  minerals,  ratio  between 
uranium  and  radium  in  (Gled- 
itsch),  a.,  ii,  845. 
from  the  Caucasus  (Sokoloff),  A., 

ii,  498. 
from  Madagascar  (Lacroix),  A.,  ii, 
295,  296. 
Radioactive   products    of   short    life 
(MosELEY  and  Fajans),  A.,  ii,  956. 
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Photochemistry  : — 
Radioactive    recoil    (Makower    aud 

Russ),  A.,  ii,  172. 
Eadioactive     rocks     ami      minerals 

(Gockel),  a.,  ii,  174. 
Eadioactive  substances,  concentration 
and     isolation    of   (Ebler     and 
Fellner),  a.,  ii,  957. 
variation  in   the  activity  of,  with 

time  (Curie),  A.,  ii,  1047. 
heat  produced  by  (Duane),  A.,  ii, 
358. 
Radioactivity, apparatus  for  measuring 
(v.    Weszelszky),    a.,   ii,    453  ; 
(Szilard),  a.,  ii,  565. 
units  of  measurement  of  (Jaboin), 

A.,  ii,  8. 
as  a  property  of  matter  (Wulf),  A., 

ii,  709. 
influence  of  temperature  on  induced 
(Sarasin  and  Tommasina),  A., 
ii,  244. 
local  atmospheric, probable  influence 
of  soil  on  (Sanderson),  A.,  ii, 
846. 
and   enzyme   action   (v.    Korosy), 

A.,  ii,  9. 
of  gases  from  the  suflSoni  of  Larder- 
ello,  concentration  of  (Porlezza 
and  NoRzi),  A.,  ii,  842. 
of  Leinster  granite  (Fletcher),  A., 

ii,  89. 
of    igneous    rocks    from    Antarctic 
rej^ions  (Fletcher),  A.,  ii,  570. 
of  mineral  springs.  See  under  Water. 
Refraction      constants,      tlieory      of 

(Wiener),  A.,  ii,  557. 
Molecular  refraction  of  organic  com- 
l)ounds,    influence    of    three-    and 
four-membered     carbon    rings     on 
(Ostling),  p.,  315. 
Refractive  index  of  binary  mixtures 
(Mazzucchelli),  a.,  ii,  781. 
of  halogen  salts  of  the  alkali  metals 
(Baxter,  Boylston,  Mueller, 
Black,     and    Goode),    A,,     ii, 
557. 
Befractivity,  relation  between  density 
and  magnetic  rotation  of  solutions 
(Schweks),  a.,  ii,  92. 
Atomic  refractivity  (Eisenlohr),  A., 

ii,  81. 
Electrical  double  refraction  of  organic 

compounds  (Leiser),  A. ,  ii,  563. 
Magnetic  double  refraction  of  the  rare 

earths  (Elias),  A.,  ii,  81. 
Magnetic  rotation,  relation  between, 
rtifractivity  and  density  of  solutions 
(ScHWEiis),  A.,  ii,  92. 
Molecular  rotation  in  normal  homo- 
logous series  (Hilditch  :  Christo- 
pher and  Hilditch),  P.,  311. 


Photochemistry  : — 
Rotatory    dispersion    (Tschugaeff), 
A.,  ii,  450,  787. 
anomalous  (Elias),  A.,  ii,  679. 
natural  and   magnetic    (Darmois), 
A.,  ii,  352. 
Rotatory  power  and  chemical  consti- 
tution (Pickard   and   Kenyon), 
T.,  45  ;  P.,  324  ;  (Hilditch),  T., 
218,  224;  P.,  6. 
of  optically  active  compounds,  in- 
fluence of  the  solvent  on  (Lan- 
dau), A.,  ii,  450. 
Micro-polarisation,      apparatus      for 

(Fischer),  A.,  ii,  85. 
Spectra,  origin  of  (Horton),   A.,  ii, 
677  ;  (Stark),  A.,  ii,  678. 
of     gases    (Donaldson),     A.,     ii, 

1042. 
separation   of,    in   compound   gases 

(Stead),  A.,  ii,  1041. 
of    hydrocarbons    and    of    metals 

(Meunier),  a.,  ii,  679. 
absorption  (Eydman),  A.,  ii,  237  ; 
(Stewart  and  Wright),  A.,  ii, 
1043. 
of    open-chain    and    cyclic   com- 
pounds   (Crymble,    Stewart, 
Wright,  aud  Rea),  T.,  1262  ; 
P.,  153. 
influence  of  conjugated   linking 
on       (Crymble,       Stewart, 
Wright,  aud    Glendinning), 
T.,  451;  P.,  46. 
relation  between,  and  phosphores- 
cence  (BlliJNINGHAUS),    A.,    ii, 
562. 
of  halogen  derivatives  of  benzene 
and  toluene  (Purvis),  T.,  1699  ; 
P.,  218. 
of  derivatives  and   isomerides  of 
1 :2-diketo- A3-cyclopentene 
(Purvis),  T.,  107. 
of  hydrocarbons  and  their  deriv- 
atives (Stobbe  and  Ebert),  A., 
ii,  561. 
of  metallic  ions,  relation  between, 
and  their  valency  (Crymble), 
P.,  68,  328. 
of  permanganates  (Merton),  T., 

637;  P.,  66. 
of  salts  as  affected  by  temperature 
and      reagents      (Jones      and 
Strong),  A.,  ii,  166. 
of  sulphur  compounds  (Purvis), 

A.,  ii,  560. 
and  fluorescence,  influence  of  tem- 
perature   and    magnetism    on 
(Du  Bois  and  Elias),  A.,  ii, 
832. 
anode   and   cathode,    of    gases   and 
vapours  (Stead),  A.,  ii,  830. 
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Photochemistry  : — 

Spectra,    arc,    effect   of   pressure    on 
(Duffield),  a.,  ii,  350. 
band,  energetics   and  cliemistry  of 

(Stark),  A.,  ii,  785. 
emission,    of    solid    aromatic    sub- 
stances   (Goldstein),    A.,    ii, 
560. 
of  the  alkali  metals  in  the  glow 
discharge   (Gehlhoff),  A.,  ii, 
83. 
of  luminous  gases  (Jungjohann), 
A.,  ii,  82. 
stellar,  sequence  of  chemical  forms 

in  (Lockyer),  A.,  ii,  82. 
ultra-violet    absorption,     of    nitro- 
compounds(ZELiNSKY  and  Rosan- 
off),  a.,  ii,  1044. 
Spectral  lines,  structure  of,  in  weak 
magnetic  fields  (Lunelund),  A.,  ii, 
237. 
Photographic  images.     See  under  Photo- 
chemistry. 
Phototropy  and  thermotropy,  studies  in 
(Senier  and  Clarke),  T.,  2081  ;   P., 
260. 
Phthalacene,  oxidation   of  (Marotta), 

A.,  i,  980. 
Phthalanil,  imino-,  oximino-,  and  thio- 

(Reissert  and  Holle),  A.,  i,  981. 
Phthalbromoanil,  bromoimino-,  and  its 
dibromide  (Reissert  and  Holle),  A., 
i,  982. 
Phthaleins,  spectrographic  studies  of  the 
(Meyer  and  Fischer),  A.,  i,  723. 
from      3:5:3':5'-tetrahydroxydiphenyl 
and  their  derivatives  (Meyer  and 
Meyer),  A.,  i,  872. 
Phthalein  salts,  composition  of  (Meyer 

and  Posner),  A.,  i,  645. 

Phthalic    acid,    cetyl,    phytanyl,     and 

phytyl   esters   of,    and   their  silver 

salts    (WiLLST.iTTER,  Mayer,  and 

HuNi),  A.,  i,  145. 

cotarnine    salt    of   (Freund),    A.,    i, 

561. 
phenylmethylcarbinyl  hydrogen, 

potassium   /3-butyl    hydrogen,    and 
brucine    sa'ts    of    (Pickard    and 
Kenyon),  T.,  58. 
yttrium  salt  of  (Pratt  and  James), 

A.,  ii,  893. 
3:5-rfibromo-,  and  its  anhydride  (Ull- 
MANN  and  KoPETSCHNi),  A.,  i,  292. 
isoPhthalic  acid,  and  2-hydroxy-,   and 
2-nitro-,  methyl  and  ethyl  esters  and 
derivatives    of  (Wohl    and    Nagel- 
sciimidt),  a.,  i,  58. 
isoPhthalic  acid,  4:6-<Ziamino-,  and  its 
derivatives  (Bogert),  A.,  i,  983. 
2-iodo-,  and  its  methyl  ester  (Mayer), 
A.,  i,  869. 


w-Phthaliminoacetophenone,  ^-amino-, 
acetyl  derivative  (Kunckell),  A.,  i, 
990. 

Phthaliminobromoacetone  (Gabriel), 
A.,  i,  645. 

Phthaliminof^ibromoacetone  (Gabriel), 
A.,  i,  645. 

Phthalimino<?-zl)romoacetone  (Gabriel), 
A.,  i,  645. 

PhthaliminoteiJ/ffibromoacetoixe  (Ga- 
briel), A.,  i,  645. 

Phthalimino-o^-o^ibromopropane  (Ga- 
briel), A.,  i,  645. . 

a-Phthaliminoz'^obutyric  acid  and  its 
chloride  (Gabriel),  A.,  i,  212. 

a  Phthaliminozsobutyric  anhydride  (Ga- 
briel), A.,  i,  227. 

a-Phthaliminowobutyrophenone  (Ga- 
briel), A.,  i,  212. 

Phthaliminozsobutyryl  bromide  (Ga- 
briel), A.,  i,  982. 

o-Phthaliminoiwbutjrrylmalonic  acid 
ethyl  ester  (Gabuiel),  A.,  i,  213. 

Phthaliminohydroxyacetone  (Gabriel), 
A.,  i,  645. 

7-Phthalimino-  a-hydroxybutyric  acid, 
and  its  barium  and  calcium  salts 
(Fischer  and  Goddertz),  A.,  i,  19. 

Phthaliminopinacolin  (Widman  and 
Wahlbrrg),  a.,  i,  703. 

/3-Phthaliminopropane,  afi-dihromo- 

(Gabriel),  a.,  i,  982. 

PhthaliminocycZopropane  (Gabriel),  A., 
i,  645. 

Phthaliminocyc/opropane,  ^rtbrom  o- 

(Gabriel),  a.,  i,  983. 

)3-FhthaliininopropyIene,  and  bromo-, 
dihromo-,  and  trihvomo-  (Gabriel), 
A.,  i,  982. 

Phthaloaceperinone  (Sachs  and  Mose- 
bach),  A.,  i,  961. 

2:3-Phthaloyldiphenyl-3'-phthaloylic 
acid,    4 :4'-c?ihydroxy-     (Scholl    and 
Seer),  A.,  i,  454. 

6:7-Phthaloyl-A'-inethyltModiphenyl- 
amine-2-phthaIoylic     acid    (Scholl, 
Seer,  and  Fritsch),  A.,  i,  559. 

Phthaloylphenyl  sulphide  (Scholl  and 
Sker),  a.,  i,  558. 

2:3-Phthaloylthianthren  (Scholl  and 
Seer),  A.,  i,  557. 

Phthalyl-^-bromophenylhydrazide 
(Chattaway  and  Wltnsch),  T.,  2260. 

Phthalyl-jo-chlorophenylhydrazide 
(Chattaway  and  WOnsch),  T.,  2261. 

Phthalylhydrazides,  polymorphic  (Chat- 
taway and  WiJNSCH),  T.,  2253;  P., 
193. 

Phthalyl-a-  and  i3-naphthylhydrazide 
(Chattaavay  and  Wunscii),  T-,  2265. 

Phthalylphenylbenzylhydrazide  (Chat- 
taway and  WtfNscH),  T.,  2264. 
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Phthalylphenylmethylhydrazide  (Chat- 

TAWAY  and  WuNscn),  T.,  2261. 
Phthalyl-o-,  and  ^-tolylhydrazide  (Chat- 

TAWAY  and  Wunsch),  T.,  2259. 
Phyllocladene  (Baker  and  Smith),  A., 

i,  479. 
Phylloheemin,  preparation  of  (Marchl- 

EW8KI  and  Robel),  A.,  i,   735. 
Phylloporphyrin,  preparation         of 

(Marchlewski  and  Robel),  A.,  i,  552. 
Physiological  action  and  chemical  con- 
stitution     (Emde),      a.,      ii,      313  ; 
(Heubner),  a.,  ii,  515. 
PhyBiological  fluids,   so-called,  replace- 
ment of  calcium  in  (Buglia),  A.,  ii, 
131. 
Physiological    processes,   the  optimum 
temperature  for  (van  Amstel   and 
VAN  Iterson),  a.,  ii,  319. 
variation  in  temperature  coeflScients  of 
(Snyder),  A.,  ii,  618. 
Physovenine  (Salway),  T.,  2152;    P., 

273. 
Phytadiene  (Willstatter,  Meyer,  and 

Hunt),  A.,  i,  147. 
Phytane,  and  di-iodo-,  and  ^Whydroxy- 
(Willstatter,   Meyer,  and  Huni), 
A.,  i,  147. 
Phytanic  acid  and  its  derivatives  (Will- 
statter,  Meyer,  and  HtJNi),  A.,  i, 
146. 
Phytanol  and     its     derivatives     (Will- 
statter,  Meyer,  and  HiJNi),  A.,  i, 
145. 
Fhytase    in     lower    fungi    (Dox    and 

Golden),  A.,  ii,  1022. 
A^-Phytenic  acid(WiLLSTATTER,  Meyer, 

and  HiJNi),  A.,  i,  146. 
Phytin,    preparation    of   pure,    and    its 
physiological  importance  (Starken- 
stein),  a.,  ii,  132. 
and  its  derivatives  (Vobbrodt),  A.,  i, 
263. 
Phytochlorin  -e,  -/,  -g,  and  -i,  and  their 
salts   and  esters   (Willstatter    and 
Utzinger),  a.,  i,  662. 
o-   and   )3-Phytol  and   their  derivatives 
(Willstatter,   Meyer,  and  Hxjni), 
A.,  i,  144. 
Phytosterol,C26H440,  and  its  derivatives 
from  Linaria  vulgaris  (Klobb  and 
Garnier),  A.,  i,  972. 
C27H4gO,    from     Withania    somnifera 
(Power  and  Salway),  T.,  493  ; 
P.,  53. 
and  its  derivatives  from  Tilia  europea 
(Klobb  and  Garnier),  A.,  i,  972. 
from  bryony  root  (Power  and  Moore), 

T.,  942;  P.,  118. 
from  the  root  of  Lasiosiphon  Meissne- 
rianus,   and    its    acetyl    derivative 
(Rogerson),  a.,  ii,  325. 


Phytosterols,    relations    of    cholesterol 

with  (Salkowski),  A.,  i,  45. 
^Phytosterols  (Klobb),  A.,  i,  972. 
Phytyl   ether    (Willstatter,   Meyer, 

and  HtJNi),  A.,  i,  145. 
Picea  excelsa,  resin  from  (Kohler),  A., 

i,  295. 
Picoline  methonitrite  (Neogi),  T.,  1601 ; 

P.,  208. 
o-Picoline,    betaine    of,    and    its    salts 
(Kirpal),  a.,  i,  157. 
compound   of,    with   carbon  tetrabro- 
mide,  and  auribromide  (Dehn   and 
Dewey),  A.,  i,  915. 
Picolinic  acid,  betaine  of,  and  its  hydro- 
chloride (Kirpal),  A.,  i,  157. 
Picolinic     acid,     3:5-c?ichloro-4-amino-, 
3:5-rfichloro-4-hydroxy-,  and  rfichloro- 
3(or    5)-hydroxy-   (Sell),   T.,    1681  ; 
P.,  221. 
a-Ficolinium  osmichloi  ide  (Gutbier  and 
Walbinger),  A.,  i,  191. 
platinibromide  (Gutbier,  Bauriedel, 

and  Obermaier),  A.,  i,  33. 
rutheni-bromideand-chloride(GuTBlER 
and  Leucus),  A.,  i,  183. 
0-,  m-,   and  jo-Picraminobenzoic  acids, 
and  their  salts  (Cuockeh  and  Mat- 
thews), T.,  301  ;  P.,  22. 
Picric  acid,  colour  and  molecular  state 
of  (Dreaper),  T.,  2094  ;  P.,  244. 
metallic  salts  of  (Kast),  A.,  i,  852. 
crystallography   of   metallic    salts   of 

(Baumhauer),  a.,  i,  431. 
dyeing  with  (v.  Georgievios),  A.,  i, 

537. 
sodium  salt,  solubility  of,  in  solutions 
of  sodium  salts  (Fischer  and  Milo- 
szEWSKi),  A.,  i,  193. 
compound  of,  with  benzoyldianilinostil- 
bene  (Everest  and  McCombie),  T.  , 
1759. 
Picrotoxin  (Angelico),  A.,  i,  1003. 
Picrotoxinin  and   its   derivatives  (Cer- 

VELLO),  A.,  ii,  419. 
Picryl   chloride,  additive  compound  of 
isoapiole     and,      crystallography     of 
(BoERis),  A.,  i,  290. 
o-Picrylaminophenylmercaptan  (Kehr- 

MANN  and  Steinberg),  A.,  i,  1034. 
Piezochemical  studies  (Cohen,  Inouye, 

and  Euwen),  A.,  ii,  23. 
Pigments,   cutaneous  (Dyson),    A.,   ii, 
307. 
from   oxidation  by   bacteria   (Beyer- 
inok),  a.,  ii,  518. 
Pilocarpine,     physiological     action     of 
(Waterman),  A.,  ii,  220,  636. 
benzaldehyde  anhydrosulphite 

(Mayer),  A. ,  i,  224. 
Z-Pimaric      acid     from     Picea     exa'lsa 
(Kohler),  A.,  i,  295. 
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Finacolin  derivatives  (Richard),  A.,  i, 

6  ;  (Delagre),  a.,  1,  102. 

transformation  (Lindneb),  A.,  i,  522. 

Pinacolin,   cc-bromo-,  and  w-cyano-  and 

j)otassium  salt  of  the  latter  (WiDMAN 

and  Wahlberg),  A.,  i,  702. 

Pinacolyl       alcohol,       derivatives     of 

(Richard),  A.,  i,  7. 
sec.  ■  andteri.  -Pinacolyl  alcohols,  catalytic 
dehydration   of  (Couturier),   A.,   i, 
939. 
Pinacolylamine  hydrochloride  (Widman 

and  Wahlberg),  A.,  i,  703. 
Pinaoolylphthalamic  acid  (Widman  and 

Wahlberg),  A.,  i,  703. 
Pinacone,    quantitative    dehydration   of 
pure  (Delacre),  A.,  i,  347. 
pure  and  crude,  products  of  hydrolysis 

of  (Delacre),  A.,  i,  939. 
hydrate,  preparation  of  (Parry),  T., 
1170;  P.,  141. 
Pinacones,   synthesis    of   (Parry),    T., 

1169;  P.,  141. 
Pine,  dwarf.     See  Finns  pumilo. 
Pines.     See  Ooniferce. 
Pineal  gland,  effect  of  injection  of  ex- 
tracts of,  on  blood  pressure  (Eyster 
and  Jordan),  A.,  ii,  215. 
o-Pinene,      catalytic     isomerisation    of 

(Zelinsky),  a.,  i,  997. 
li-Pinenechloro-oxime,  action  of  piperid- 

ine  (Buschueff),  A.,  i,  313. 
Pinene  nitrosoazide,  two  isomerides  and 
their  derivatives  (FoRSTER  and  New- 
man), T.,  247  ;  P.,  19. 
Pinewood  oil,  detection  of,  in  turpentine 

oil  (Grimaldi),  a.,  ii,  231. 
Pinewood- tar,  constituents  of  (Muller), 

A.,  i,  897. 
Pinol    nitrosoazide  (Forster  and  van 

Gelderen),  T.,2067.  . 

Pinolone,  constitution  and  synthesis  of 

(Wallach),  A.,  i,  891. 
Pinophanic  acid,  synthesis  of  (Komppa), 

A.,  i,  642. 
Piiius  longifoUa,  constituents  of  the  oil 

of  (Robinson),  P.,  247. 
Pinus  pumilo  (dwarf  pine),  constituents 
of  the  oil  of  the  (Booker  and  Hahn), 
A.,  i,  549.  .         . 

oPipecoline,    preparation    of   aliphatic 
halogen  compounds  from  (v.   Braun 
and  SoBECKl),  A.,  i,  413. 
Piperazine,  2:5-cZithio-,  and  its  metallic 
salts  (Johnson  and  Burnham),  A.,  i, 
713. 
Piperidine,  action  of,  on  d-pinene  chloro- 
oxime  (Buschueff),  A.,  i,  313. 
compound  of,  with  carbon  tetrabrom- 
ide,   and   auribromide   (Dehn    and 
Dewey),  A.,  i,  914. 
nitrite  (Neogi),  T.,  1599  ;  P.,  208. 


Piperidine    methonitrite     (Neogi),    T., 

1600;  P.,  208. 
Piperidylacetylcatechol  and  its  hydro- 
chloride (Mannich  and  Hubner),  A., 
i.  566. 
Piperidylstyryl  phenyl  ketone  (Andr6), 

A.,  i,  269. 
)3-Piperil-/3-naphthylhydrazone  (  Padoa 

andSANTi),  A.,  i,  694. 
)3-Piperil-m-tolylosazone     (Padoa    and 

Santi),  a.,  i,  694. 
Piperine,     salts     and     stanni-salts     of 
(Pfeiffer,  Friedmann,   Goldberg, 
Pros,  and  Schwarzkopf),  A. ,  i,  792. 
Piperonaldehyde,     action    of,    on    the 
sodium  derivative  of  phenylacetonitrile 
(Bodroux),  a.,  i,  783. 
Piperonaldehyde-;;-methoxyphenylhydr- 
azone    (Padoa    and    Santi),    A.,    i, 
1029. 
j3-Piperonylacrylic  acid,  a-cyano-,  ethyl 
ester  (Clarke  and  Francis),  A.,  i, 
205. 
aWoPiperonylacrylic  acid  and  its  deriva- 
tives (Stoermer,  Friderici,  Bbaut- 
IGAM,  and  Neckel),  A.,  i,  297. 
o-Piperonyl-5S-dimethylfulgenic       acid 

(Stobbb  and  Lenzner),  A.,  i,  374. 
a-Piperonyl-S5-dimethylfulgide  (Stobbe 

and  Lenzner),  A.,  i,  374. 
4-Piperonylideneamino-2-acetyl-a-naph- 
thol  (Torrey  and  Cardarelli),  A., 
i,  68. 
Piperonylidenehydantoin  (Wheeler  and 

Hoffman),  A.,  i,  499. 
o-Piperonylidene-7-methylenedioxy- 
phenylparaconic        acid       (.Stobbe, 
ViEWEG,  Eckert,  and   Reddelien), 
A.,  i,  378. 
e-Piperonyl-/3-niethyl-A^-pentene-75- 
dicarboxylic  acid  (Stobbe  and  Lenz- 
ner), A.,  i,  374. 
2-Piperonylnaphthaflavanone,  6'-nitro-, 
(Torrey  and  Cardarelli),  A.,  i,  68. 
a-Piperonyl-5-2-naphthyl-5-methyl- 
fulgide  (Stobbe  and  Lenzner),  A., 
i,  379. 
a-Piperonyl-8-phenyl-5-niethylfulgenic 
acid  (Stobbe,  Gademann,  and  Rose), 
A.,  i,  379. 
a-Piperonyl-S-phenyl-S-methylaZZo- 
fulgenic    acid  (Stobbe,   Gademann, 
and  Rose),  A.,  i,  379. 
a-Piperonyl-5-phenyl-5-methylfulgide 
(Stobbe,  Gademann,  and  Rose),  A., 
i,  379. 
o-Piperonyl-5-phenyl-5-inethyla^^- 
fulgide    (Stobbe,    Gademann,    and 
Rose),  A.,  i,  379. 
Piperonyloin,  properties  of,  and  its  carb- 
amide and  thiocarbamide  (Torrey  and 
Sumner),  A.,  i,  66, 
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2-)3-Piperoiiylpropionyl-o-naplithol,     3- 

hydroxy-6'-iiitro-,  and  its  derivatives 

(Torre Y  aud  Cardakelli),  A.,  i,  68. 

Pipette,    automatic    (Permin),   A.,    ii, 

221. 
Pitchblende,  rate  of  development  of  heat 

by  (Poole),  A.,  ii,  86. 
Pituitary  body,   effects   of    extracts   of 

different    parts    of    tlie     (Miller, 

Lewis,    and    Matthews),    A  ,    ii, 

217. 
absence  of  iodine  from  the  (Denis), 

A.,  ii,  746. 
effect  of  injury  to  the,  on  carbohydr- 
ate tolerance   (Goetsch,  Gushing, 

and  Jacobson),  A.,  ii,  745. 
possible  vicarious  relationship  between 

the  thyroid  and  the  (Simpson  and 

Hunter),  A.,  ii,  1112. 
Pivalic   acid,   anilide  of  (Schroeter), 

A.,  i,  506. 
Pivalopbenone    chloride    (Schroeter), 

A.,  i,  505. 
Placenta,    mature  human,  constituents 
of  the  (Koelker  and  Slemons),  A., 
ii,  746. 
Plague,  use  of  chromium  salts  in  com- 
bating (Koenig),  a.,  ii,  311. 
Plant,  annual,  conservation  of  salts  by 

an     (Andr6),    A.,    ii,    141,    423  ; 

(MAZii),  A.,  ii,  424. 
assimilation,   mechanism    of   (Usher 

and  Priestley),  A.,  ii,  817. 
assimilation  and  respiration  (Black- 
man  and  Smith),  A.,  ii,  423. 
cells,  albumin  and  tannin  in  (Loew 

and  Bokorny),  A.,  ii,  324. 
development,  influence  of  aluminium 

and  manganese  on  (Stoklasa),  A., 

ii,  643. 
extracts,     presence     of    catechol     in 

(Wheldale),  a.,  ii,  818. 
organs,    diffusion    of    salts    through 

(Andr6),  a.,  ii,  760. 
respiration  (Zaleski  and  Reinhard), 
A.,  ii,  1021. 

action  of  salts  on  (Reinhard),  A., 
ii,  141. 

action  of  stimulants  on  (Iwanoff), 
A.,  ii,  522. 
tissues,    betaines    in     (Schulze    and 

Pfenninger),  a.,  ii,  426. 
Plants,  chemistry  of  (Keegan),  A.,  ii, 

917. 
micro-chemistry  of  (Tunmann),  A.,  ii, 

1022,  1023. 
action      of     ultra-violet      light      on 

(Pougnet),  a.,  ii,  529. 
action  of  formaldehyde  on  (Bokorny), 

A.,  ii,  1021. 
electromotive  phenomena  in  (British 

Association  Reports),  A.,  ii,  817. 


Plants,    osmosis    in    (Armstrong    aud 

Armstrong),  A.,  ii,  918. 
action  of    ansesthetics  on   osmosis  in 

(Lepeschkin),  a.,  ii,  919. 
action     of    methylene-blue     on     the 

respiration    and     fermentation      of 

(PaLLADIN,  HiJBBENET,  and 

Korsakoff),  A.,  ii,  919. 
death      of,      at      low      temperature 

(Richter),  a.,  ii,  64. 
genesis  of  alkaloids  in  (Ciamician  and 

Ravenna),  A.,  ii,  761. 
production   of  amino-acids  in  (Fran- 

zen),  a.,  ii,  323. 
influence  of  anaesthetics  and   of  cold 

on   coumarin-producing    (Heckel), 

A.,  ii,  761. 
degradation  of  arginine  in   (Kiesel), 

A.,  ii,  1124. 
isolation   of  betaine   from   (Stanek), 

A.,ii,  818. 
wandering  of  betaine    in    (Stankk), 

A.,  ii,  1124. 
function  of  the  catalases  in  (Zaleski 

and  Rosenberg),  A.,  ii,  643. 
formation  of  chlorophyll  in    (Monte- 

VERDE     and     LUBIMENKO),     A.,    ii, 

424. 
influence  of  enzymes   on  the  respira- 
tion of  (Lwoff),  A.,  ii,  641. 
assimilation  of  nitrogen  by  the  leaves 

of  (Otto  and  Kooper),  A.,  ii,  524. 
role   of  nucleoproteins   in  (Zaleski), 

A.,  ii,  819. 
relation   of  the   odorous   constituents 

of,   to  plant  metabolism   (Rabak), 

A.,  ii,  819. 
absorption  of  substances  by  the  roots 

of  (Vassallo),  a.,  ii,  522. 
tolerance  of,  to  boric  acid  (Agulhon), 

a.,  ii,  142. 
calcium     requirements      of      (KoNO- 

waloff),  a.,  ii,  222. 
assimilation  of  carbon  by  (Cailletet), 

A.,  ii,   642;    (Maquenne),  A.,   ii, 

760. 
effect    of    chromium    compounds    on 

(Koenig),  A.,  ii,  524. 
disinfection  of   (Danesi  and   Topi), 

A.,  ii,  820. 
absorption    of    phosphoric     acid     by 

(Pfeiffer  and  Blanck),  A.,  ii,  764. 
effect  of  heating  soil  on  the  growth  of 

(Fletcher),   A.,  ii,  530. 
respiration  enzymes  of  (Zaleski),  A. , 

ii,  323. 
influence  of  various  toxic  compounds 

on  (Schreiner),  A.,  ii,  427. 
green,  assimilation  of  carbon  dioxide 
by  (Grafe),  a.,  ii,  521. 

action  of  alcohols  on  (Bokorny), 
A.,  ii,  522. 
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Plants,  green,  aldehyde  in  the  leaves  of 
(Fkanzen),  a.,  ii,  524. 
action  of  gaseous  formaldehyde  on 

(Grafe),  a.,  ii,  818. 
action  of  insecticides  from  coal  tar 
on  (Mirande),  a.,  ii,  223. 
higher,   action   of    hydrolysable   salts 
and  colloids  on  (Gr^goire),  A., 
ii,  422. 
assimilation  of  nitrogen  by  (Hutch- 
inson and  Miller),  A.,  ii,  920. 
assimilation  of  atmospheric  nitrogen 
by  (Mameli  and  PollacCi),  A., 
ii,  759. 
higher    and    lower,    increase    in    the 
activity   of,    by   small    amounts    of 
poisons  (Fred),  A.,  ii,  1123 ;  (Koch), 
A.,  ii,  1124. 
non-leguminous,    relation    of,    to  the 
nitrate  content  of  soils  (Lyon  and 
Bizzell),  a.,  ii,  1025. 
tropical,  fats  extracted  from  the  fruits 

of  (Hubert),  A.,  ii,  819. 
water,  estimation  of  the  gaseous  ex- 
change of  (Blackman  and  Smith), 
A.,  ii,  423. 
detection  of  arbutin  in   (Tunmann), 
A.,  ii,  669. 
Plasma  membrane,  composition   of  the 

(Lepeschkin),  a.,  ii,  817. 
Plastein  formation   (Rakoczy),    A.,   i, 
1050  ;    (Henriques  and  Gjaldbak), 
A.,  ii,  505. 
Platinocyanides.     See  under  Platinum. 
Platinum,  sodium  chloride  and  mercury, 
reactions  in   the  system  (Peters), 
A.,  ii,  1095. 
bromo-salts  of  (Gutbier,  Bauriedel, 

and  Obermaier),  A.,  i,  32. 
stereoisonieric    sulphamino-    salts    of 

(Kirmreuther),  a.,  ii,  1098. 
Platinocyanides,    crystallography    of 
(Baumhauer),  a.,  i,  431. 
Platinum,  assay  of  (Steinmann),  A.,  ii, 
1035. 
separation  of,  and  tin  (Wohler  and 
Spengel),  a.,  ii,  338. 
Platinum    triangle,   substitute   for  the 

(Henner),  a.,  ii,  269. 
Pnein  (Thunberg),  A.,  ii,  627  ;  (Bat- 

telli  and  Stern),  A.,  ii,  748. 
Poison    of   fish,   method    of   action    of 
(Priess),  a.,  ii,  638. 
from     tetrodon    (Tahara),     A.,      ii, 

133. 
toad,  reactions  of  (Bufalini),  A.,  ii, 
348. 
Poisons,  increase  in  the  growth  of  plants 
by  small  amounts  of  (Fred),  A.,  ii, 
1123;  (Koch),  A.,  ii,  1124. 
metallic,  action  of  (MIjller,  Schoell- 
ER,  and  Schrautu),  A.,  ii,  755. 


Poisons,  mineral,  destruction  of  organic 
matter  in  the  detection  of  (Bret- 
EAU),  A.,  ii,  226. 
influence  of,  on  the  enzymes  of  blood 
(DuNCKER  and  Jodlbauer),  A.,  ii, 
756. 
Poisoning,  cobra  (Bang  and  Overton), 
A.,  ii,  316. 
by  oleic  acid,  behaviour  of  red  blood- 
corpuscles     in     (Schmincke     and 
Flury),  a.,  ii,  125. 
by  oxalic  acid  (Sarvonat  and   Rou- 
bier),  a.,  ii,  815. 
excitability   of    nerves   in    (Chiari 
and  Frohlich),  A.,  ii,  1018. 
by  phosphorus,  changes  in  the  liver 
in    (Slowtzoff),    A.,    ii,    315  ; 
(Wohlgemuth),  A.,  ii,  517. 
metabolism  in  (Frank  and  Isaac), 

A.,  ii,  315. 
inefficiency  of   the   suprarenals    in 
cases  of  (Neubauer  and  Porges), 
A.,  ii,  637. 
by  sewer-gas  (Gohlich),  A.,  ii,  221. 
Polarity.     See  under  Electrochemistry. 
Polonium,     spontaneous     charging     of 
(Campbell),  A.,  ii,  959. 
effect  of  electric  and  magnetic  fields 
on  the  charging  of  (Hauser),  A., 
ii,  685. 
intervals  of  emission  of  a-particles  of 

(Curie),  A.,  ii,  1047. 
ionisation  of  gases  by  the  o-particles 
from  (Taylor),  A. ,  ii,  354. 
isoPolyacids    (Rosenheim    and  Wein- 
heber),  a.,  i,  109  ;  (Rosenheim  and 
Pinskkr),   a.,   i,  265;    (Rosenheim 
and  Kohn),  A.,  ii,  116  ;  (Rosenheim), 
A,,  ii,  612. 
Polybasite,  formula  of  (van  Horn),  A., 

ii,  807. 
Polycinnamic     acid     and     its     esters 
(Liebermann  and Zsuffa),  A.,  i,  370. 
Polyhalite    from    Nancy    (Dubrfeld), 

A.,  ii,  295. 
Polymerisation  and  bleaching  (Stobbe 

and  Ebebt),  A.,  ii,  452. 
Polymorphism    and    isomerism    (Biil- 
mann),  a.,  i,  367,  963  ;  (Ciusa  and 
Vecchiotti),  a.,   i,  810;  (Stobbe), 
A.,  ii,  970. 
Polypeptides,   synthesis    of   (Hopwood 
and    Weizmann),    T.,    1577  ;    P., 
214  ;  (Abderhalden,  Chang,  and 
WuRM),  A.,  i,  626. 
methylated       (Abderhalden       and 

Kautzsch),  a.,  i,  528,  954. 
optically  active,  preparation  of,  from 
racemic  compounds  (Abderhalden 
and  Geddert),  A.,  i,  842. 
Pohjporus  frondos^is,  chemistry  of  (Bam- 
berger and  Landsiedl),  A.,  ii,  920. 
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Polysaccharides,  action  of  invertase  on, 
derived  from  Isevulose  (Bourque- 
LOT  and  Bridel),  A.,  i,  512. 
colorimetric  method  of  determining 
the  molecular  size  of  (Wacker), 
A.,  i,  355. 
Porcelain    membranes,    permeability   of 

(Bartell),  a.,  ii,  1072. 
Position-isomerideB,  aromatic,  influence 
of    molecular    symmetry    on    optical 
activity  of  (Hilditch),  A.,  i,  892. 
Position  isomerism,  relation  of,  to  op- 
tical activity  (Cohen),  T.,  1058  ;  P., 
123. 
"  Potash,"  history  of  (v.    Lippmann), 

A.,  ii,  38. 
Potash  bulb  (Waters),  A.,  ii,  153. 
Potash-salt  deposits,  iron  compounds  in 
the  (Boeke),  a.,  ii,  293. 
distribution  of  borates  in  (Biltz  and 
Marcus),  A.,  ii,  1101. 
Potassium,   relation    between    chemical 
affinity  and  the  photoelectric  effects 
of  (Pohl  and  Pringsheim),  A.,  ii, 
90. 
and  sodium  compounds,  isomorphism 

of  (Sommerfeldt),  a.,  ii,  38. 
and  sodium  salts,  antagonism  in  the 
toxicity  of  (Loeb  and  Wasteneys), 
A.,  ii,  420. 
Potassium  salts,  radium  content  of  (Sat- 
terley),  a.,  ii,  243. 
effect  of,  on  the  circulation  and  on 
muscle  (Mathison),  A.,  ii,  753. 
and    sodium,     action    of,    on    water 
(Baneujee),  a.,  ii,  109. 
Potassium  bismuthide  (Vournasos),  A., 
ii,  405. 
bromifle  and  cuprous  bromide,  thermal 
analysis  of  mixtures  of  (de  Oesaris), 
A.,  ii,  804. 
rhodobromide  (Goloubkine),    A.,   ii, 

45. 
cupric    carbonates    (Pickering),    T., 

800;  P.,  55. 
hydrogen    carbonate,    action    of,    on 
soluble  magnesium  salts  (Nanty), 
A.,  ii,  282. 
equilibrium     between,     and     mag- 
nesium carbonate  (Nanty),  A.,  ii, 
103. 
sodium  carbonates  (Osaka),    A.,    ii, 

723. 
chlorate,  ratio  of  the  molecular  weights 
of,and  potassium  chloride  (Stahl- 
ERand  Meyer),  A.,  ii,  881. 
detection  and  estimation  of  potass- 
ium perchlorate  in  (Scheringa), 
A.,  ii,  153. 
^rchlorate,   detection  and  estimation 
of,    in  potassium   chlorate  (Sche- 
RInoa),  A.,  ii,  163. 


Potassium  chloride,  ratio  of  the  molecular 
weights  of  potassium  chlorate  and 
(Stabler  and  Meyer),  A.,ii,  881. 
and   sulphate,    transference  experi- 
ments with  (Mackay),  a.,  ii,  366. 
influence  of  sodium  chloride  on  the 
toxicity    of    (Loeb    and    Was- 
teneys), A.,  ii,  517,  756. 
antagonism  of  salts  of  the  alkaline 
earths  to  the  action  of  (Loeb  and 
Wasteneys),  A.,  ii,  637. 
and  sodium  chloride  in  food  (Bier- 
NACKi),  A.,  ii,  633. 
platinichloride,  reduction  of  (Fiecht- 

er),  a.,  ii,  933. 
dichvomate  and    iodide,    velocity    of 
reaction     between     (Kernot     and 
Pietrafesa),  a.,  ii,  383. 
fluoride,  hydrates  of  (de  Forcrand), 

A.,  ii,  488. 
hydroxide,    preparation    of  colourless 
alcoholic    (Gaze),     A.,      ii,     225; 
(Malfatm),  a.,  ii,  979. 
manganate,      thermal     formation     of 

(Bahr  and  Sackur),  A.,  ii,  1091. 
nitrate,  formation  of,  from  the  point 
of     view    of     the     phase    rule 
(Janecke),  a.,  ii,  799. 
fused,      specific      conductivity      of 
(Aten),  a.,  ii,  1051. 
and  sodium  nitrates,  heat  of  solution 
of  fused  mixtures  of  (v.  Zawidzki 
and  Schagger),  A.,  ii,  257. 
nitrite  (Donath),  A.,  ii,  799. 
permanganate,   kinetics  of  the  action 
of     hydrogen     on     solutions     of 
(Just  and  Kauko),  A.,  ii,  494. 
oxidation  of  organic  compounds  by 

(Hetper),  a.,  ii,  339. 
ferric   sulphate   as   a  standard    for 
titration     of     (Milbauer     and 
Quadrat),  A.,  ii,  936. 
ammonoplumbite  (Franklin),  A.,  ii, 

983. 
c^ibromo-,     rfichloro-,     and      di-iodo- 
disulphaminoplatinites  (Kirm- 

reutheb),  a.,  ii,  1099. 
sulphate,  copper  sulphate  and  water, 
the  system  (Meerburg),  A.,  ii, 
380. 
mixed    crystals    of,    with    sodium 
sulphate  (Nacken),  A.,  ii,  109. 
acid  sulphate  (Stortenbekek),  A.,  ii, 

392. 
lead   sulphate,    formation   of   (Bron- 

sted),  A.,  ii,  856. 
persulphate,  interaction  of,  with  silver 
nitrate  and  its  catalytic  effect  in 
oxidation  of  organic  substances 
(Austin),  T.,  262;  P.,  24. 
barium  orthothioantimonate  (Glat- 
zel),  a.,  ii,  980. 
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Potassium      barium     orthothioarseuate 
(Glatzel),  a.,  ii,  801. 
thiosulphate,    hydrates   of   (Jo),    A., 
ii,  723. 
Potassium  organic  compounds : — 

caseinogeuaied,         couductivity         of 

(Robektson),  a.,  li,  460. 
cyanate,  reduction  of  (Lidoff),  A.,  i, 

617. 
cyanide,    action    of  formaldehyde  on 

(Franzen),  a.,  ii,  323. 
ethoxide.  action  of  hydrogen  sulphide 

on  (Rule),  T.,  558  ;  P.,  60. 
ferricyauide,   isomeride   of  (Bellucci 
and  Sabatini),  A.,  i,  430. 
action   of,    with  silver  nitrate  and 
ammonia  or  amines  (Gastaldi), 
A.,  i,  185. 
ferri-     and   ferro-cyanides,     magnetic 
susceptibilities  of  (Oxley),    A.,   ii, 
251. 
ferrocyanide,   purification   and  analy- 
tical control  of  (Suhkoder),  A.,  ii, 
1143. 
aquopentacyanoferrite     (Cambi),    A. , 

i,  431. 
ferrososulphitocyanide  (Cambi),  A.,  i, 

431. 
titanium  formate  (Stabler  and  Bach- 
ran),  A.,  ii,  1097. 
Potassium,  detection  of  (Bowser),  A., 
ii,  1031. 
estimation  of  (Fresenius  and  Brin- 

TOw),  A.,  ii,  333. 
estimation  of,  voiumetrically  (Shedd), 
A.,    ii,    333 ;    (Bowser),    A.,    ii, 
1135. 
estimation  of,  in  urine  (Green),  A., 
ii,  135. 
Pot-culture    experiments    (Voelcker), 

A.,  ii,  922. 
Potential.     See  under  Electrochemistry. 
Powders,  agglomeration  of  (Sohuyten), 
A.,  ii,  98. 
smokeless,  estimation  of  camphor  in 
(Marqueyrol),  a.,  ii,  774. 
Praseodymium    ammonium     molybdate 
(Barbieki),  a.,  ii,  291. 
rubidium  nitrate  (Jantsch  and  Wiu- 

DOROW),  A.,  ii,  115. 
bisulphide  aud  oxysulphide   (Biltz), 
A.,  ii,  891. 
Precipitates,   agglomeration   of  (Hert- 
KORN),  A.,  li,  190. 
globular    appearance    of    (Bardach), 

A.,  ii,  99. 
washing    of    (Scheringa),     A.,     u, 
765. 
Precipitation,  coefficient  of  (Pawloff  : 
V.  Weimarn),  a.,  li,  261. 
apparatus  for,  in  an  inert  gas  (Firth 
and  Myers),  P.,  96. 


Precipitin  reaction  (Welsh  and  Chap- 
man), A.,  ii,  809. 

Preserves,  estimation  of  copper  in 
(Lakus),  a.,  ii,  771. 

Pressure,  apparatus  to  vary  (Villiers), 
A.,  ii,  594. 
constant,  apparatus  for  the  mainten- 
ance  of  (Wade  and   Merriman), 
T.,  984;    P.,   64. 

Pressure  gauge,  influence  of  water 
vapour  on  measurements  in  a  McLeod 
(Guichard),  A.,  ii,  582. 

Proline,    formation   of,    in   digestion  of 
gliadin  (Fischer  and  London),  A., 
ii,  905. 
estimation  of  (van  Slyke),  A.,  ii,  780. 

Prolylglycineanhydride,  formation  of 
(Levene),  a.,  i,  97. 

Propaldehyde  brucine  sulphite  (Mayer), 
A.,  i,  223. 

Propaldehyde,  afi-dihTorao-,  condensa- 
tion of,  with  malonic  acid  (Lespieau), 
A.,  i,  106. 

Propane,    as-heptachloro-,    synthesis    of 
(BdESEKEN  and  Prins),  A.,  i,  173. 
a0y-tricya.no-  (Thole  and  Thorpe), 
T.,  1689. 

cycZoPropane  (trimethylene)  derivatives 
(Michiels),  a.,  i,  62,  459. 

cycZoPropanecarboxylic  acid,  action  of 
the  chloroanhydrido  of,  on  benzene 
in  presence  of  aluminium  chloride 
(Kijner),  a.,  i,  989. 

ci/cZoPropanedicarboxylic  acids,  conver- 
sion of  substituted  paraconic  acids  into 
(Barrier  and  Locquin),  A.,  i,  722. 

C2/cZoPropanec2/cZopentane-(  1 : 1  )-spiran- 
2:5-dione-3:4-dicarbozylic    acid,    aud 
its  ethyl  ester  (Radulescu),    A.,  i, 
458. 

Propane-o;8j8-tricarboxylic  acid  (Blaise 
and  Gault),  A.,  i,  520. 

l-isoPropenyl-2-c2/c?obutanone  and  its 
derivatives  (Lebedkff),  A.,  i,  775. 

o-Propenylphenol  (Pauly,  v.  Buttlab, 
and  Lockemann),  A.,  i,  785. 

Propenylphthalamic  acid  (Johnson  and 
Jonj;s),  A.,  i,  455. 

Propenylphthalimide  (Johnson  and 
Jones),  A.,  i,  455. 

Propiolamide  (Moureu  and  Bongrand), 
A.,  i,  22. 

Propionamide,  a-nitro-,  and  its  ammon- 
ium salt,  and  a-biomo-a-nitro-,  and 
o-chloro-a-nitro-  (Steinkopf  and 
Supan),  A.,  i,  4. 

Propionatochromo-base,  salts  of  a  green 
and  of  a  violet  (Weinland  and 
UoKHN),  A.,  i,  104. 

Propionic  acid,  a-bromo-,  a-  and  $- 
chloro-,  and  o-iodo,  menthyl  esters 
(Cohen),  T.,  1064. 
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Propionic   acid,   o-nitro,    and   its    salts 

(Steinkopf  and  Supan),  A.,  i,  4. 
dl-'PiOT^ionyl-dl-ala.aia.e,  o-iodo-,  and  its 

ethyl  ester  (Abderhalden,   Hirsch, 

and  Guggenheim),  A.,  i,  954. 
rf^Propionylglycine,    o-iodo-,    and    its 

ethyl  ester  (Abderhalden,  Hirsch, 

and  Guggenheim),  A.,  i,  954. 
3-Propionylindole    and    its    derivatives 

(Oddo  and  Sessa),  A.,  i,  487. 
p-Propionylphenylcarbamide     (Kunck- 

ell),  a.,  i,  990. 
Propiophenone,  jo-amino-,  and  its  deriv- 
atives (Kunckell),  a.,  i,  990. 
Propiophenone  4:5-dimetliyl  ether,  2:4: 

5-<nhydroxy-   (Bargellini),    A.,    i, 

305. 
a-  and  b-  o-Propoxycinnamamide 

(Stoermer,  Friderici,  Brautigam, 

and  Neckel),  A.,  i,  296. 
a-  and  b-  o-Propoxycinnamic  acid 

(Stoermer,  Friderici,  Brautigam, 

and  Neckel),  A.,  i,  296. 
J-Propoxyphenylpropionic  acid, 

(Stoermer,  Friderici,  Brautigam, 

and  Neckel),  A.,  i,  296. 
i8-Propoxy-;8-phenylpropiomc  acid, 

(Scrauth,  Schoeller,  and  Struen- 
see),  a.,  i,  642. 
m-Propoxy-;3  phenylpropionic  acid 

(Farbenfabriken  vorm.  F.  Bayer 

&  Co.),  A.,  i,  865. 
)8-Propoxypropionic  acid,   propyl    ester 

(Palomaa  and  Kilpi),  A.,  i,  176. 
isoPropyl    alcohol,    boiling    points     of 

aqueous  solutions  of  (Doroscheavsky 

and  PoLJANSKY),  A.,  i,  253. 
Propyl  ether,    mojiochloro-,    j3-chloro-, 

a0-dihTomo-,    and    tetrachloro-,    and 

their  derivatives  (Oddo  and  Cusmano), 

A.,  i,  942. 
)8-i«oPropyl-7-acetylbutyric  acid  and  its 

semicarbazone  and  oxime  (Wallach), 

A.,  i,  310. 
i3-isoPropyladipic  acid  (Wallach  and 

Challenoeh),  A.,  i,  472. 
Propylallylmalonic    acid,     /3-hydroxy-, 

and  its  silver  salt  (Johnson  and  Hill), 

A.,  i,  503. 
Propylamine  peroxide,    preparation    of 

(Kurovski  and  Nisenmann),  A.,  i, 

608. 
Propylaminoacetic  acid,  menthyl  ester 

(Frankland  and  O'Sullivan),   T., 

2335  ;  P.,  319. 
Propylammoniom    telluri-bromide    and 
-chloride    (Gutbier,    Flury,    and 
Micheler),  a.,  i,  182. 

nitrite  (Ray  and  Rakshit),  P.,  291. 
n-  and  iso-Propylammonium  osraichlor- 

ide  (Gutbier  and   Maisch),   A.,    i, 

19. 


MoPropylammonium  rutheni-bromide 
and  -chloride  (Gutbier  and 
Leuchs),  a.,  i,  183. 

telluri-bromide    and    -chloride  (Gut- 
bier, Flurv,  and  Micheler),  A., 
i,  182. 
2-?'-Propylanthranol-9  (Scholl, 

Potschiwauscheg,  and  Lenko),  A., 

i,  1008. 
2-?i-Propylanthraquinone,  and  1 -amino-, 

1-ioilo-,       and      1-nitro-       (Scholl, 

PoTSCHiw^AuscHEG,  and  Lenko),  A., 

i.  1008. 
2-^soPropylanthraquinone,  and  1 -amino-, 

1-iodo-,        and       1-nitrn-       (Scholl, 

Potschiwauscheg,       Lenko,       and 

Bocker),  a.,  i,  1009. 
2-?i-Propylanthrone-9  (Scholl, 

(Potschiwauscheg,      and     Lenko), 

A.,  i,  1009. 
2-zsoPropylanthrone-2  (Scholl, 

Potschiwauscheg,       Lenko,      and 

Bocker),  A.,  i,  1009. 
Propylbenzene,    equilibrium     of,    with 

antimony  trichloride  (Menschutkin), 

A.,  i,  532. 
c?-Propylbenzene,     a-chloro-     (Pickard 

and  Kenyon),  T.,  71. 
4-?i-Propylbenzophenone-2'-carboxylic 

acid  (Scholl,  Potschiwauscheg,  and 

Lenko),  A.,i,  1008. 
4-isoPropylbenzophenone-2'-carboxylic 

acid     (Scholl,     Potschiwauscheg, 

Lenko,  and  Booker),  A.,  i,  1009. 
cycZoPropylbenzylamine    and    its    salts 
'  (Kijner),  a.,  i,  989. 
4-isoPropylbenzylidenerhodanic      acid, 

3-nitro-  (Pizzuti),  A.,  i,  62. 
l-woPropyl-2-c2/cZobutanone       and      its 

semicarbazone     (Lebedeff),     A.,     i, 

775. 
c(/fZoPropylbutylcarbinol      (Michiels), 

A.,  i,  63. 
c?/c/oPropylisobutylcarbinol  (  Michiels), 

A.,  i,  63. 
ci/c/oPropylbutylcarbinyl  bromide 

(Michiels),  A.,  i,  63. 
ci/cZoPropyl  butyl    ketone    (Michiels), 

A.,  i,  63. 
CTycZoPropyl  iwbutyl  ketone  (Michiels), 
'  A.,  i,  (13. 
isoPropylcarbamidecarboxylic         acid, 

ethyl  and  methyl  esters  (Mauguin), 

A.,  i,  358. 
cj/cZoPropylcarbinol     and     its     acetate 

(Michiels),  A.,  i,  63. 
CT/cZoPropylcarbinyl         ethyl         ether 

(Michiels),  A.,  i,  64. 
cydo'Pro'pjl       chloromethyl         ketone 

(Michiels),  A.,  i,  63. 
w-Propyl-;8-chloropropylene  ether 

(Oddo  and  Cusmano),  A. ,  i,  942. 
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Propylcoumaric  acid.    See  a-  o-Propoxy- 

cinnamic  acid. 
Propylcoumarinic  acid.      See  i-  o-Prop- 

oxycinnamic  acid. 
cycZoPropyldimethylcarbinol,         trans- 
formations of  (KijNER  and  Klawik- 
ohdoff),  a.,  i,  635. 
4-wPropyldiphenylmetliane-2'-carb- 
oxylic     acid      (Scholl,       Potschi- 
WAUSCHEG,  and  Lenko),  A.,  i,  1008. 
4isoPropyldiphenyliiiethane-2'-carb- 
oxylic      acid      (Scholl,      Potschi- 
WAUSCHEG,    Lenko,    and    Bocker), 
A.,  i,  1009. 
Propylenediainmoniam  auri-bromide  and 
-chloride     (Gutbier    and     Ober- 
maier),  a.,  i,  424. 
osmichloride  (Gutbier  and  Maisch), 
A.,  i,  19. 
c?/cZoPropylethylpropylcarbinol  and  its 

bromide  (Michiels),  A.,  i,  63. 
o-Propylhydrohydrastinine      and      its 
salts  (Freund  and  Ledereb),  A.,  i, 
907. 
isoPropylhydrohydrastinine     and      its 
salts  (FREUNDand  Lederer),  A.,  i, 
907. 
Propylidenebisarethane,  ;3-chloro-,  and 
;8-chlorobromo-  (Oddo  and  Cusmano), 
A.,  i,  943. 
n-     and    isoPropylidenetetramethyle^z- 
aminodiphenylmethane     (Lemoult), 
A.,  i,   399. 
Propylmalonylbenzidine  (Remfry),  T., 

622. 
Propylmalonylmalonamide    (Remfry), 

T.,  619. 
9-Propylozantliraiiol,  j8-bromo-,    brom- 
ide   of,    and    a)3-dibromo-    (Kondo), 
A.,  i,  67. 
l-isoPropylcz/cZopentan-3-one     and     its 
semicarbazone  (Wallach  and  Chal- 
lenger), A.,  i,  472. 
4-Propylplienol,   2:6-c?mmino-,   and    its 
diacetyl  derivative,  and  2:Q-dim.iTo-, 
and    their    derivatives    (Thoms    and 
Dratjzburg),  a.,  i,  716. 
o-c^/c^Propylpropionic  acid,  o-hydroxy- 
(KiJNER  and  Klawikordoff),  A.,  i, 
635. 
Propyh'sopropylcarbinol,     rotation      of 

(PiCKARD  and  Ken  yon).  P.,  324. 
j8-ct/doPropyl-A<i-propylene(KiJNER  and 

Klawikordoff),  A.,  i,  635. 
cydo'PTO'pjl  propyl  ketone  (Michiels), 

A.,  i,  63. 
1-Propylpyridinium  salts  (Decker, 
Kaufmann,  Sassu,  and  Wisloki), 
A.,  i,  1024. 
l-Propyl-2-pyridone  (Decker,  Kauf- 
mann, Sassu,  and  Wisloki),  A.,  i, 
1024. 

c.  ii. 


l-Propylpyrrolidine      and      its      salts 

(V.    Braun),  a.,  i,  563. 
2-Propylquinoxaline-3-carboxylic  acid, 

ethyl  ester  (Wahl),  A.,  i,  109. 
Protease  from  bacteria  (Meyer),  A.,  i, 

511. 
Protein    formation    in    ripening    seeds 
(Schulze),  a.,  ii,  322. 
coagulation,      relationship      between 
muscular  rigor  and  (Rossi),  A.,  ii, 
812. 
increase   of,  during  the   fattening  of 
full-grown  animals  (Pfeiffer  and 
Friske),  a.,  ii,  304. 
Bence-Jones,  in  urine  (Hopkins  and 

Savory),  A.,  ii,  417. 
of  plasma,  formation  of,  by  yeasts  and 

moulds  (Ehrlich),  A.,  ii,  1122. 

metabolism.     See  under  Metabolism. 

Proteins,     general    chemistry    of    (Mi- 

chaelis  and  Rona),  A.,  i,  90. 

in  Egyptian  mummies  (Abderhalden 

and  Weil),  A.,  ii,  630. 
electrochemistry  of  (Robertson),  A., 

i,  91,  406,  407,  933 ;  ii,  460. 
isoelectric   constants   of   (Michaelis 

and  Davipsohn),  A.,  ii,  192. 
refractive  indices  of  (Robertson),  A., 
i,  341  ;  (Robertson  and  Greaves), 
A.,  i,  589. 
heat  coagulation   of  (Sorensen  and 
JiJRGENSEN),   A.,   i,  405;    (Chick 
and  Martin),  A.,  i,  822. 
biochemical    classification    of    (Rod- 
riguez Carracido),  a.,  i,  90. 
digestion  of  (vanSlyke  and  White), 

A.,  ii,  623. 
digestion  of,    in    the    dog-fish   (van 

Slyke  and  White),  A.,  ii,  624. 
fixation  of  acids  by  (Ringer),  A.,  i, 

406. 
partial  hydrolysis  of  (Abderhalden), 
A.,  i,  589  ;  (Levene,  van  Slyke, 
and  Birchard),  A.,  i,  822. 
cleavage  of,   in  the  alimentary  canal 
(Abderhalden,  Klingemann,  and 
Pappenhusen),  a.,  ii,  508. 
cleavage  jnoducts  of,   in  expired  air 

(Weichardt),  a.,  ii,  993. 
action  of  bacteria  on  (Bainbridge), 

A.,  ii,  1121. 
action  of  the   Bulgarian  ferment   on 

(Bertrand),  a.,  ii,  140. 
influence    of    carbohydrates    on   the 
sparing  of,  in  inanition  (Wimmer), 
A.,  ii,  1003. 
action  of  intestinal  juice  on  the  pro- 
ducts   of   digestion    of   (London  ; 
London  and  SolowAeff),   A.,  ii, 
1000. 
precipitation  of  (Vandevelde),  A., 
ii,  630. 
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Proteins,  precipitation  and   coagulation 
of  (Robertson),  A.,  i,  695. 
precipitation    of,    by    zinc    sulphate 

(Lippioh),  a.,  i,  934. 
regeneration     of,     in     the     stomach 

(Glagoleff),  a.,  ii,  625. 
compounds  of,   with   inorganic  acids 
and  bases  (Robertson),  A.,  i,  993. 
of  blood-serum  (Breinl),  A.,  ii,  741. 
animal,    action     of,     on    vegetarians 
(Albertoni    and    Rossi),    A.,    ii, 
411. 
in  the  ovary  of  fish   (McCrxtdden), 

A.,  ii,  415. 
of  living  muscle,    reactions   between 
chemical      compounds      and      the   I 
(Veley),  T.,  180;  P.,  3.  j 

of  milk  (Vandervelde),  A.,  i,  91  ; 

(Bauer  and  Esgel),  A.,  ii,  307. 
of    wheat  and   barley,   utilisation   of 

(Menbel  and  Fine),  A.,  ii,  1109. 
sulphur  in  (Johnson  and  Bitrnham), 

A.,  i,  696  ;  (Johnson),  A.,  i,  758. 
iodo-  (Wheeler  and  Mendel  ;  Neu- 
berg),  a.,  i,  97. 
prepatation    of    3:5-di-iodotyrosine 
from  (Oswald),  A.,  i,  203,  372. 
detection     of     (Abderhalden     and 

Schmidt),  A.,  ii,  674. 
detection  of,  with  the  biuret  reaction 

(Kantor  and  Gies),  A.,  ii,  554. 
diacetyl    reaction    for  (Harden   and 

NoRRis),  A.,  i,  588. 
Liebermann's   reaction   for  (Alberda 
van  Ekenstein  and  Blanksma^ 
A.,  ii,  554. 
analysis  of  (van  Slyke),  A.,  ii,  944. 
identification   and    estimation   of,    in 

honey  (Moreau),  A.,  ii,  347. 
estimation  of  (Westhauhser),  A.,  ii, 

674. 
estimation  of,  in  milk  (Richmond), 

A.,  ii,  236. 
estimation  of  the   amide  nitrogen  in 
(Denis),  A.,  ii,  163. 
Proteoses  (Zunz),  A.,  i,  1050. 
Proteosomes,  formation   of,    by  caffeine 

(Bokorny),  a.,  ii,  142. 
Proteus  vuhfaris,  biochemistry  of  (Her- 

ter  and  Ten  Broeck),  A.,  ii,  758. 
Protocatechualdehyde,  salts  and  deriv- 
atives   of   (Pauly,    ScHiiBEL,   and 
Lockemann),  a.,  i,  788. 
dimethyl    mercaptal    and    di-p-nitro- 
benzyl  mercaptal  (Pauly,  v.  Butt- 
LAR,  and  Lockemann),  A.,  i,  786. 
cj/cZocarbonate     and     its     derivatives 
(Pauly,    Schubel,     and    Locke- 
mann), A.,  i,  787. 
Protocatechualdehyde-m-carbonic  acid, 
methyl  ester  (Pauly,  SuhDhel,  and 
Lockemann,  A.,  i,  787. 


Protocatechualdehyde-m-carbopiperid- 
ide    (Pauly,    SchIjbel,  and  Locke- 
mann), A.,  i,  787. 
Protoveratrine,  effect  of,  on  muscle  and 

nerve  (Waller),  A.,  ii,  138. 
Protozoa,  biochemistry  of  (Panzer),  A., 

ii,  813. 
Prussian  blue,  constitution  of  (Brioni), 
A.,  i,  618. 
composition   of  (Mulleb,   Wegelin, 
Tbeadwell,  and  Diefenthaler), 
A.,  i,  844. 
Pulegenolide  and  its  redaction  products 

(Wallach  and  Meyer),  A.,  i,  471. 
Pnlegohydrazine  and  its  thiosemicarbaz- 
one  (KiJNER  and  Zavadovsky),  A., 
i,  1028. 
Pumilone  and  its  semicarbazone  (Bockek 

and  Hahn),  A.,  i,  550. 
Pamp,    automatic  mercury   (Beutell), 
A.,  ii,  105. 
modified    Boltwood   (Odell),   A.,   ii, 

268. 
Geryk  air,  application  of,  to  vacuum 

distillations  (Doby),  A.,  ii,  714. 
suction- pressure    (Liebert),    A.,    ii, 

480. 
water,  safety-valve  for  (Berg),  A.,  ii, 
714  ;  (Behrend),  A.,  ii,  796. 
Purine   metabolism.     See  under   Meta- 
bolism. 
Purine,  5-amino-,  derivatives  of  (Kalle 

&  Co.),  a.,  i,  507. 
Purines  (Johns),  A.,  i,  242,  506. 
Purine  diuresis,  excretion  of  the  alkali 

metals  in  (Bock),  A.,  ii,  631. 
Pyknometer,  new  (v.  Kreybig),  A.,  ii, 

967. 
Pyramidone,  detection  of  (Moulin),  A., 

ii,  777. 
^/-Pyramidone       {m-dimethylaminoanti- 
pyrine)  (MiCHAELis,  Graff,  Gesing, 
and  Boie),  A.,  i,  234. 
Pyranthrone  vat   dyes  (Scholl),  A.,  i, 

656. 
Pyrazine     derivatives,    preparation    of 

(Lange),  a.,  i,  505. 
l:2-Pyrazinoanthraquinone.      See    An- 

thraquinoxalinequinone. 
Pyrazolones,  syntheses  of  (Palazzo  and 

Livbranm),  a.,  i,  920. 
Pyrazolone  dyes,  preparation  of  (BOlow 

and  Hecking),  A.,  i,  403. 
5-Pyrazolone-3-carbamic     acid,      4-ox- 
imino-,    methyl    ester    (Cubtiu.s  and 
Gockel),  a.,  i,  402. 
5-Pyrazolone-3-carboxylamide,    4-oxim- 
ino-,  and  its  ammonium  salt  (CuRTIUS 
and  Gockel),  A.,  i,  402. 
5-Pyrazolone-3-  carboxyloazoimide,       4- 
oximino-,  and  its  derivatives  (CuRTius 
and  Gockel),  A.,  i,  402. 
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5-Pyrazolone-3-carboxylobenzoylhydr- 
azide  (Cuktius   and  Gockel),  A.,  i, 
402. 
5-Pyrazoloiie-3-carboxylohydrazide  and 
its    benzylidene   derivative    (Curtius 
and  Gockel),  A.,  i,  402. 
Pyridazonanthroiie  (Ui.lmakx  and  van 

DER  Suhalk),  a.,  i,  165. 
Pyridine,   action  of,    on   blood-pigment 

(Kalmus  :  V.  Zeynek),  A.,  i,  95. 
and  lead  nitrate,   equilibrium  in  the 

system  (Walton  and  Judd),  A.,  ii, 

705. 
compound  of,  with  carbon  tetrabrom- 

ide,  and    auribromide    (Dehn    and 

Dewey),  A.,  i,  914. 
compound    of   copper    benzoate    and 

(Bkaby),  p.,  94. 
compounds  of  organic  salts  of  bivalent 

metals      with      (Grossmann     and 

Jaoer),  a.,  i,  944. 
compounds     of,      with     tin     halides 

(Pfeiffer,     Friedmann,      Lehn- 

ARDT,  Luftensteiner,  Prade,  and 

Schnurmann),  a.,  i,  746. 
salts,  chromoisomerism  of  (Hantzsch), 

A.,  i,  673. 
methonitrite  (Neogi),  T.,   1600;    P., 

208. 
persulphates,  metallic  (Barbieri  and 

Calzolari),  a.,  ii,  889. 
chlorine    derivatives    of    (Sell),    T., 

1679  ;  P.,  220. 
separation  and  estimation  of  ammonia 

and  (Del^pine  andSoRNEx),  A.,  ii, 

827. 
Pyridine,  o-amino-,  .synthesis  of  deriva- 
tives    of    l:8-naphthyridine     from 

(Palazzo  and   Tambueini),  A.,  i, 

327. 
3-bromo-,  and  3:5-dibromo-,  methiod- 

ides  (Decker,  Kaufmann,  Sassu, 

and  WiSLOKi),  A.,  i,  1024. 
dichlovo-,   mercurichloride  (Reitzen- 

stein  and  Breuning),  A.,  i,  226. 
3:5-rf2chloro-4-amino-,    3:5-rfichloro-4- 

hydroxy-,        and       4:5-c?ichloro-3- 

hydroxy-    (Sell),    T.,    1681  ;    P., 

221. 
Pyridine  ring,  rupture  of  the  (Reitzen- 
stein  and   Breuning),   A.,   i,    225; 
(Konig  and  Bayer),  A.,  i,  399. 
Pyridine     series,    pseudo-bases    of   the 

(Konig),  A.,  i,  485. 
Pyridinium     nitrite,      preparation      of 

(Neogi),  T.,  1254  ;  P.,  71. 
osmichloride  (Gtjtbier  and  Walbin- 

ger),  A.,i,  191. 
platinibromide  (Gutbier,  Bauriedel, 

and  Obermaier),  A.,  i,  33. 
rutheni-bromide  and  -chloride   (Gut- 
bier and  Leuchs),  A.,  i,  183. 


2.-3-Pyridinoantliraquinone.  See 

■y-Antliraquinolinecininone. 
Pyridinoiridiosulphuric    acid    and    its 

.salts  (D['',i,:^pink),  A.,  i,  81. 
Pyridinoiridopentachlorides,       metallic 

(DELfepiNE),  A.,  i,  565. 
Pyridylacetylcatechol    and    its    hydro- 
chloride (Mannich  and  Hijbner),  A., 

i,  566. 
Pyridylacetylveratrole       hydrobromide 

(Mannich  and  HIjbner),  A.,  i,  566. 
Pyrimidines  (Johnson  and  Hill),  A.,  i, 

502  ;  (Johnson,  Peck,  and  Ambler), 

A.,  i,  575  ;    (Johnson  and  Ambler), 

A.,  i,  576  ;  (Johnson  and  Shepard), 

A.,  i,  924. 
2-Pyrimidone,     !):6-dia,mmo-,     salts    of 

(Johns),  A.,  i,  242. 
6-Pyriniidone-6-acetic  acid,  2-thio-,  and 

its   ethyl   ester  (Johnson,  Peck,  and 

Ambler),  A.,  i,  576. 
6-Pyrimidone-5-carboxylic  acid,  2-thio-, 

(Johnson  and  Ambler),  A.,  i,  576. 
Pyrites,  chemical  constitution  of  (Bene- 
dek),  a.,  ii,  44  ;    (Plummee),   A., 
ii,  901. 

crystallography  of  (Poschl),    A.,   ii, 
208. 

from  Hungary  (Liffa),  A.,  ii,  46. 

estimation  of  arsenic  in  (HattUnsaur), 
A.,  ii,  1028. 

estimation  of  copper  in  (Majewski), 

A.,  ii,  335  ;  (Iwanoff),  A.,  ii,  660. 

Pyrogallol,  compound  of,  with  ;9-benzo- 

quinone  (Siegmunds),  A.,  i,  654. 
Pyrogallol,    c^ibromo-,     and    trihromo- 

(v.  Hemmelmayr),  a.,  i,  984. 
Pyrogallolcarboxylic      acid     trimethyl 

ether,  action  of  nitric  acid  on  (Hard- 
ing), T.,  1597;  P.,  213. 
Pyrogallolcarboxylic  acid,  ?nMiobromo-, 

(v.  Hemmelmayr),  A.,  i,  984. 
Pyrogallol    trimethyl  ether,    5 -amino-, 
acetyl    derivative    (Harding),    T., 
1594. 

4:Q-dinitvo-,  and  4:5:6-<riuitro-  (Thoms 
and  Siebeling),  A.,  i,  724. 
Pyrolusite,     chemical    constitution    of 

(Benedek),  a.,  ii,  44. 
Pyromellitic  acid,  synthesis  of  (Feist), 

A.,  i,  133. 
?'soPyromucic  acid,  oxidation  of  (Chav- 

anne),  a.,  i,  736. 
Pyronone  synthesis  (Wedekind.  Haus- 

sermann.Weisswanoe,  and  Miller), 

A.,  i,  219. 
Pyropbosphoric  acid.     See  under  Phos- 
phorus. 
Pyrosols  (Lorenz),  A.,  ii,  379. 
Pyroxene  (S.mith),  A.,  ii,  501. 
Pyroxene    minerals,    analyses    of  (Sos- 

MAN),  A.,  ii,  992. 
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Pyrrole  compounds,    synthesis  of,  from 

imino-acids   (Johnson  and   Bengis), 

A.,  i,  564. 
Pyrrole,  nitro-,  and  its  salts   (Angeli 

and  Alessandri),  A.,  i,  397. 
Pyrrole-2-carbanilide  (Fischer  and  van 

Slyke),  a.,  i,  1020. 
o-Pyrrolecarboxyl     chloride    (Fischer 

and  VAN  Slyke),  A.,  i,  1020. 
Pyrrole-2:5-dicarboxylic     acid,    S:i-di- 

chloro-  (CoLACiccHi),  A.,  i,  225. 
o-Pyrroleglycine     and    its    ethyl    ester 

(Fischer  and  van  Slyke),  A.,  i,  1020. 
Pyrrole  group,  synthesis  in  the  (Oddo), 

A.,  i,  496. 
Pyrrole  ring,  )3-unsubstituted,  reactivity 

of  (KoNiG),  A.,  i,  808. 
Pyrrolidine     ring,     stability    of     the 
(v.  Braun),  a.,  i,  563. 

splitting  of,  by  bacteria  (AcKEEMANN), 
A.,  i,  808. 
Pyrrolidone,   3-hydioxy-  (Fischer  and 

GODDERTZ),  A.,  i,  20. 

5-Pyrrolidone-2-carboxylic  acid,   esters 

and  amide  (Fischer  and  Boehner), 

A.,  i,  485. 
Pyruvic  acid,  decomposition  of,  by  ultra- 
violet light  (Euler),  a.,  ii,  452. 

lecture  experiment  to  show  the  fer- 
mentation of  (Neuberg  and  Karc- 
zag),  a.,  ii,  976. 

cetyl  and  phytanyl  esters  of  (Will- 
STATTER,  Mayer  and  HiJNi),  A.,  i, 
146. 

brueine  salt  (Hilditch),  T.,  234. 


Quadriurates  (Rosenheim),  A.,  i,  403  ; 

(Ivohler),  a.,  i,  690;  (Ringer),  A., 

i,  1044. 

Quartz,      specific      heat     of      (Lasch- 

TSCHENKO),  A.,  ii,  253. 

o[)tical    characters    of    (Rinne    and 

Kobe),  A.,  ii,  209. 
effect  of  pressure  on  the   change    of 
opal  into  (Spezia),  A.,  ii,  497. 
Quartz -mercury    lamps,     intensity    of 
ultra-violet   light  from  (Henri),  A., 
ii,  833. 
Quaternary  systems,  composition  of  solid 
phases  in  (Bell),  A.,  ii,  973. 
thermal    analysis    of  (Parravano 
and  Sirovich),  A.,  ii,  973,  1078. 
Quercetin,  amino-,  and  its  salts  (Wat- 
son), P.,  164. 
Quinaldine.     See  2-Methylquinoline. 
Quinaldinium     bases    (Vongerichten 

and  RoTTA),  A.,  i,  677. 
Quinazolines      (Bogert,      Bell,      and 
Amend),  A.,  i,  162  ;  (Bogert,  Gort- 
ner,  and  Amend),  A.,  i,  580. 


Quindoline    bromoperbromide,    and   10- 
bromo-,  5:10-rftbrorao-,  and  7-nitroso- 
(Fichter  and  Rohner),  A.,  i,  85. 
Quindolinecarbozylic    acid   (Noelting 

and  Steuer),  A.,  i,  165. 
Quindolinium    nitrite    and     10-bromo-, 
bromide  (Fighter  and  Rohner),  A., 
i,  85. 
Quinhydrones,     preparation    of   (Sieg- 
MUNDs),  A.,  i,  654. 
constitution  of  (Richtee),  A.,  i,  136  ; 
(Knorr),  a.,  i,  654. 
Qninic  acid,  cupric  salts  of  (Pickering), 

T.,  177;  P.,  7. 
Quinidine,  action  of  sulphuric  acid  on 
(Pfannl  ;  Paneth),  A.,  i,  560. 
hydrochloride,    double    salt  of,   with 
antimony  pentachloride  (Thomsen), 
A.,  i,  484. 
isoQuinidine  and  its  salts  (Pfannl),  A., 

i,  560. 
Quinine, absorption  spectrum  of  (Dobbie 
and  Fox),  P.,  325. 
and  its  isomerides,  absorption  spectra 
of  (Dobbie  and  Lauder),  T.,  1254  , 
P.,  148. 
action  of  sulphuric  acid  on  (Bottcher 

and  Horowitz),  A.,  i.  1011. 
and   its  derivatives,  influence   of,  on 
trypanosome    infection     (Morgen- 
roth   and  Halberstaedter),  A., 
ii,  219. 
excretion  and  estimation  of  (Katz), 

A.,  ii,  1013. 
hydrochloride,    double    salt    of,  with 
antimony  pentachloride  (Thomsen), 
A.,  i,  484. 
sulphate,  mobility  of  ions  produced  in 
air  during  hydration  of  (de  Brog- 
lie  and   Brizard),   A.,  ii,  356  ; 
(de  Broglie),  a.,  ii,  573. 
ionisation    and    luminescence    pro- 
duced by  heating  (de    Broglie 
and  Brizard),  A.,  ii,  174. 
activity   and    luminescence   of   (de 
Broglie  and  Brizard),   A.,  ii, 
837. 
benzaldehyde  sulphite  (Mayer),  A., 

i,  224. 
diglycoUic     esters   of     (Boehringer 

and  Sohne),  A.,  i,  1011. 
distinction   between,    and    euquinine 
(Astruc  and  Courtin),  A.,  i,  396. 
estimation  of  (Cockburn  and  Black), 

A.,  ii,  944. 
estimation     of,     in     cinchona     bark 

(Vigneron),  a.,  ii,  234. 
estimation  of,  volumetrically  in  drugs 
(Katz),  A.,  ii,  79. 
Quinine      alkaloids,       estimation      of 
(Javillier  and  Gui;EiTHAULT),  A., 
ii,  778. 
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Quinine    esters    of     phenylarsinic  acid 

derivatives  (Oechslin),  A.,  i,  760. 
Quinoketens,      attempts      to      prepare 

(Staudinger  and  Clak),  A.,  i,  638. 

Quinol,   course  of  chemical  change  in, 

under  the  influence  of  radiant  energy 

(Hartley  and  Little),  T.,  1079; 

P.,  137. 

a  copper  compound   of  (Thompson), 

P.,  155. 
compound  of,  with  phenazine  (Zere- 
wiTiNOFF      and      v.      Ostromiss- 
lensky),  a.,  i,  849. 
diisohutyl   ether,  nitration  of  (Niet- 

ZKi  and  Kesselring),  A.,  i,  39. 
methyl  ether,  dinitro-,  constitution  of 
(Reverdin  and  de  Luc),  A.,  i,  965. 
Quinol,  hydroxy-,  derivatives  of  (Bar- 
GELLiNi  and  Avrutin),  A.,  i,  68  ; 
(Bakgellini),  a.,  i,  305  ;  (Bar- 
GELLiNi  and   Martegiani),  a., 
i,    854,   965  ;   (Bargellini    and 
AuRELi),  A.,  i,  855. 
compound  of,  with  ^j-benzoquinone 
(Siegmunds),  a.,  i,  654. 
3:5-rfznitro-,   and    its    l-monomethyl 
ether,     and     their     metallic     salts 
(Shaw),  T.,  1609;  P.,  98. 
Quinol,  estimation  of  (Pinnow),  A.,  u, 

339. 
Quinolcarboxylic  acid,  hydroxy-,  barium 
salt,    and    bromohydroxy-,    and    di- 
bromohydroxy-    (v.    Hemmelmayr), 
A.,  i,  984. 
Quinoline,  constitution  of  the  i|/-bases  of 
(Kaufmann  and  PljL  y  Janini), 
A.,  ii,  915. 
salts  of  (Hilditch),  T.,  236. 
salts,  chromoisomerismof  (Hantzsch), 

A.,i,  673.  , 

compound    of   copper     benzoate    and 

(Brady).  P.,  94. 
salts  and  compound  of,  with  carbon 
tetrabromide  (Dehn  and  Dewey), 
A.,i,  915. 
methonitrite(NEOGi),T.,1601;P.,208. 

Quinoline,  6-amino-,  salts  and  deriva- 
tives of  (Decker,  Kaufmann, 
Ppeifer,  Prohatzka,  and  Alber- 
TiNi),  A.,  i,  1025. 
4-cyano-,  methiodide  (Kaufmann, 
WiDMER,  and  Albertini),  A.,    i, 

749.  .  ^  „ 

6-hydroxy-,    absorption    spectrum   ot 
(boBBiE  and  Fox),  P.,  325. 
2soQuinoline  alkaloids  (Hope  and  Robin- 
son), T.,  2114;  P.,  265. 
syntheses  in  the  group  of  (Hope  and 
Robinson),  T.,  1153  ;  P.,  125. 
Quinoline     colouring-matters     (Kauf- 
mann,  Strubin,  Anastachewitch, 
Popper,  and  Sznajder),  A.,  i,  328. 


isoQuinoline   derivatives  (Pyman),    T., 
1690;  P.,  215. 
formation  of  (Pictet  and  Spengler), 
A.,  i,  750. 
physiological  action  of  (Laidlaw), 
A.,  ii,  220. 
"  Quinolinecarbinol,     hydroxy-,     new " 

(Corn),  A.,  i,  567. 
Quinoline-5-carTboxylic  acid,  preparation 

of  (v.  Jakubowski),  a.,  i,  81. 
Quinolinic  acid,    betaine    of,     and    its 

hydrochloride  (Kirpal),  A.,  i,  157. 
Quinolinium  osmichloride  (Gutbier  and 
Walbinger),  a.,  i,  191. 
platinibromide  (Gutbier,  Bauriedel, 
and  Obermaier),  A.,  i,  33. 
Quinolylacetylveratrole     hydrobromide 

(Mannich  and  Hubneh),  A.,  i,  566. 
Quinolylenephenyleneketonecarboxylic 
acid  (NoELTtNG  and  Herzbaum),  A., 
i,  917. 
Quinolylenephenylenemethanecarb- 
oxylic  acid    (Noel ting    and  Herz- 
baum), A.,  i,  917. 
;>-Quinone.     See  ^-Benzoquinone. 
Quinones  (Haakh),  A.,  i,  135. 
condensation  products  from  (Lesser), 

A.,  i,  994. 
chloroimino-  (Raiford),  A.,  i,  993. 
action  of  diphenylketen   on  (Staud- 
inger andBEREZA),  A.,  i,  459. 
estimation  of,  volumetrically(KNECHT 
and  Hibbert),  A.,  ii,  76. 
o-Quinones,  synthesis  of  (Liebermann), 

A.,  i,  656. 
o-Quinoneanildiphenylhydrazone,      and 
^■hydroxy-,  hydrochlorides  (Wieland 
and  AVecker),  A.,i,  82. 
Quinonedi-imine,    compound   of,    with 

l^-nitrophenol  (Knorr),  A.,  i,  654. 
Quinonedi-imonium  nitrate  (Picoard), 

A.,  i,  569. 
Quinone-imides    (Meldola    and    Kun- 
tzen),  T.,  1283,  2034  ;  P.,  157,  263. 
Quinonoid    compounds    (Willstatter 
and    Cramer),     A.,     i,     90,     736  ; 
(Madelung),    a.,    i,    323  ;    (Will- 
statter and  MiJLLER),  A.,  i,  728,  729. 
Quinonoid  colouring-matters  (Piccard), 

A.,  i,  568. 
holo-  and  meri- Quinonoid  salts  of  benz- 
idine (Piccard),  A.,  i,  493. 
Quinotoxine,    oximino-,    decomposition 
of  (Rabe  and  Milarch),  A.,  i,  741. 


B. 

Rabbits,  nephritis  in  (Harvey),  A.,  ii, 

1013. 
Racemic  compounds,  recognition  of  (van 

DER  Linden  :  Kruyt),  A.,  ii,  477. 
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Bacemic  compounds,  applicatiou  of  tlie 
phase  rule  to  the  recognition  of 
(LadenbuPvG),  a.,  ii,  265,  707. 
preparation  of  optically  active  poly- 
peptides from  (  Abderhalhen  and 
Geddeut),  a.,  i,  842. 
Bacemic   acid  as  an  analytical  reagent 

(KlIxNg),  a.,  ii,  539. 
Eadishes,  red,  the  colouring  matter  of 

(Sacher),  a.,  ii,  148. 
Badioactivity.    See  under  Photochemis- 
try. 
Badio-elements,  arrangement  of,  iu  the 
"cubic"   periodic  system  (van   pen 
BuoEK),  A.,  ii,  709. 
Badium  content  of  rocks  (Bijchner),  A., 
ii,  243. 
and     uranium,     ratio      between,     iu 
minerals  (Pirret  and  Soddy),  A., 
ii,     454;     (Gleditsch),     A.,     ii, 
845. 
content  from  borings  at   Beachville, 
Ontario  (Eve  and  McIntosh),  A., 
ii,  846. 
content  of  potassium  salts  (Satterly), 

A.,  ii,  243. 
metallic,  attempts   to   prepare  (Her- 

schfinkel),  a.,  ii,  844. 
units  of  measurement  of  (Jaboin),  A., 

ii,  8. 
production  of  helium  by  (Boltwood 

and  Rutherford),  A.,  ii,  953. 
transport   of    the    active    deposit    of 

(Wellisch),  a.,  ii,  358. 
influence  of  the  rays  of,  on  the  photo- 
electric     sensitiveness     of     metals 
(Dember),  a.,  ii,  567. 
new   perpetuum    mobile   for  (Grein- 

acher),  a.,  ii,  684. 
problems    concerning    (Vernadsky), 

A.,  ii,  359. 
and  its  compounds,  probable  chemical 
properties  of  (de  Forcrand),  A.,  ii, 
172. 
influence  of  acids   and  salts   on  the 
amount  of  emanation  liberated  from 
a  solution  of  (Eve  and  McIntosh), 
A.,  ii,  841. 
/3-ray8  of  (Danysz),  A.,  ii,  840. 
chemical  elTects  of  the  rays  of  (Lind), 

A.,  ii,  841. 
direct  action   of,   on  ammonia  (Per- 

MAN),  T.,  132;  P.,  7. 
introduction     of,     into    the     tissues 
(Haret,  Danne,  and  Jaboin),  A., 
ii,  418. 
changes  in  normal  tissues  produced  by 
(GRiJNBAUM  and  Grxjnbaum),  A., 
ii,  132. 
Badium    emanation    (niton),    relation 
between  atomic  weight  and  viscosity 
for  (Rankine),  a.,  ii,  87. 


Badium  emanation  (niton),  density  and 
disintegration      of     (Whytlaw- 
Gray  and  Ramsay),  A.,  ii,  173. 
volatisation  of,  at  low  temperatures 

(Boyle),  A.,  ii,  6,  569. 
solubility    of,    in     organic    liquids 

(Ramstedt),  a.,  ii,  842. 
action   of,    on  thorium  salts  (Her- 
SCHFINKEL  :  Ramsay),  A. ,  ii,  843. 
bactericidal  action  of  (Jansen  and 

Prytz),  a.,  ii,  321. 
action  of,  on  blood  (Chambers  and 

Russ),  A.,  ii,  809. 
estimation  of  (Titoff),  A.,  ii,  685. 
amount  of,  in  a  spring  at  Colutn- 
bieres-sur-Orb        (Danne       and 
CRfeMiEU),  A.,  ii,  1049. 
amount    of,    in    soil    and    in    the 
atmosphere  (JoLY   and  Smyth), 
A.,  ii,  1048. 
estimation  of,   in  rocks  and  minerals 

(JoLY),  A.,  ii,  685. 
estimation     of,    in    uranium    earths 
(Mabckwald  and  Russell),  A.,  ii, 
360. 
residues,  separation  of  (v.  Welsbach), 
A.,  ii,  7. 
Badium- 0,  complex  nature  of  (Fajans 
and  Makower),  A.,  ii,  569. 
new   radiation  from  (Wertenstein), 

A.,  ii,  684. 
ionisation  produced  by  the  )3-  and  y- 
rays  of  (Eve),  A.,  ii,  956. 
Badium-Z>,    /3-rays   from    (v.    Baeyer, 
Hahn,  and  Meitner),  A.,  ii,  567.    ' 
Baffinose,  hydrolysis  of  (Glover),  T., 

371. 
Bain-water.     See  under  Water. 
Eats,  tame,   volume  and  growth  of  the 

blood  in  (Chlsolm),  A.,  ii,  1107. 
Bays.  See  under  Photochemistry. 
Beagent     bottles,     method     of    filling 

(Walton),  A.,  ii,  976. 
Bectification  tubes,  new  (Emmanuel), 

A.,  ii,  256. 
Beduction  and    oxidation    by   catalysis 
(Zelinsky  and  Glinka),  A.,  i,  870. 
Beflez  action  under  chloroform  (Sher- 
rington and  Sowton),  A.,  ii,  753. 
Befractivity.  See  under  Photochemistiy. 
Bennet,  preparations  of  solutions  of,  free 
from  pepsin  (Hammarsten),  A.,  ii, 
998. 
specific  inhibition  of  different  kinds  of 

(Hedin),  A.,  ii,  998. 
curdling  of  milk   by   (Bang),  A.,  i, 
826. 
Bennin    (chymosin),    identity    of,   with 
pepsin  (van  Hasselt),  A.,  i,  248; 
(Porter),    A.,  i,  698. 
in    the    gastric    juice    of    the    calf 
(Rakoczy),  a.,  i,  827. 
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Bennin   (chyTnosin),    and    its    zymogen, 
fi-om  the  calf s  stomach  (Hedin),  A., 
ii,  621. 
Resin   from  an   Egyptian   sarcophagus, 
constituents   of  (Reutter),    A.,   i, 
897. 
from  Picca  excclsa  (Kohler),   A.,   i, 
295. 
Resin  acids  (Kohler),  A.,  i,  295. 
Resin  spirit,  detection  of,  in  turpentine 

oil  (Grimaldi),  a.,  ii,  231.  _ 
a-Resodicarboxylic  acid,  position  of  the 

subatituents  in  (Waitz),  A.,  i,  541. 
Resorcinol,  formation   of  iodine  deriva- 
tives of  (Gi^rard),  a.,  i,  289. 
compound  of,  with  phenazine  (Zere- 
wiTiNOFF    and  v.    Ostromisslen- 
sky),  a.,  i,  849. 
monobenzoate  and  its  nitro-derivatives 
(Kauffmann  and  Kugel),  A.,   i, 
368. 
hydrobromide       and       hydrochloride 
(Maass  and  McIntosh),  A.,  i,  289. 
ethyl    carbonate    of    (Einhorn     and 

Rothlauf),  a.,  i,  704. 
dimethyl  ether,  amino-,  hydrochloride 
(Kauffmann  and  Kugel),  A.,  i,930. 
Resorcinol,  2:4:6-<ribromo-,  yellow  mer- 
curous  salts,  and  dimethyl  ether  of 
(ToRREY  and  Hunter),  A.,  i,  283, 
284, 
rfi-jo-nitrobenzoylamino-     (Kym     and 
KowARSKi),  A.,  i,  1045. 
Resorcinolanthrone,  <ijnitro-(ScHARWiN, 
Kusnezoff,    Naumoff,    Gandurin, 
Bjenkoff,   and  Dmiteieff),    A.,   i, 
656. 
Resorcinyl    di-^-nitrobenzoate,    4:6-ai- 
nitro-  (Kym   and   Kowarski),   A.,  i, 
1044.  .       .         , 

Respiration  apparatus  for  estimation  ot 
expired  carbon   dioxide  (Benedict 
and  HoMANs),  A.,  ii,  408. 
and  dyspncea  (Hough),  A.,  ii,  993. 
of  mice   with    carcinoma   (Chisolm), 

A.,  ii,  211. 
of  plants.     See  Plant  respiration, 
regulation,   by   the    blood  (Winter- 
stein),  A.,  ii,  211. 
action  of  drugs  on  (v.  Issekutz),  A., 

ii,  1017.  ,     . 

influence  of  injected  saline  solutions  on 

(VerzAr),   a.,  ii,  738. 
of  air  rich  in  oxygen  (Benedict  and 

Higgins),  a.,  ii,  408. 
causes    of    absorption   of   oxygen    in 
(Douglas  and  Haldane),   A.,   u, 

737. 
of  oxygen,  influence  of,  on  the  blood 

(Warburg),  A.,  ii,  211,  503. 
as  affected  by  body  position  (Emmes 

and  RicHE),  A.,  ii,  210. 


Respiration,  influence  of  diet  on  (Bene- 
dict, Emmes,  and  Righe),  A.,  ii, 
211. 
influence    of    exertion    of    sleep    on 

(Amar),  a.,  ii,  48. 
effect  of  ice-bath  son  (I.usk),  A.,  ii,  215. 
Respiratory  centre,  excitability  of  the 

(Lindhard),  a.,  ii,  617. 
Retenecarboxylic  acid  (Liebermann  and 

ZsuFFA),  A.,  i,  388. 
Rhajnnofluorin  (Tschirch    and   Bhom- 

bf.ugeh),  a.,  ii,  528. 
Rhamnose-o-carboxyanilide  (Irvine  and 

Hynd),  T.,  165  ;  P.,  9. 
Rhamnosterol    (Tschirch    and    Brom- 

berger),  a.,  ii,  528. 
Rhamnus  cathartica,  constituents  of  the 
bark  of  (Tschirch  and  Bromberger), 
A.,  ii,  528. 
Rhein,   aloe-em odin    and    chry.sophanic 
acid,  relation  between  (Oesterlk), 
A.,  i,  887. 
and      its      derivatives     (Tutin     ai:d 
Clewer),  T.,  951  ;   P.,  89. 
Rhein,  tetranitro-  (Linger),  A.,  i,  140. 
Rheinolic  acid  and  its  acetyl  derivative 
(Tutin  and  Clewer),  T.,  954  ;  P.,  89. 
Rhodanic  acids,  substituted,   and  their 
condensation    products     (Butscher), 
A.,  i,  333. 
e^iRhodeonic  acid,  and  its  barium  salt 
and  lactone  (VotoSek    and    Krauz), 
A.,  i,  179. 
Rhodeose,   stereochemical    configuration 

of  (Hudson),  A.,  i,  355. 
isoRhodeose  (VotoCek),  A.,  i,  354. 
epiRhoieoae     and     its     methylphenyl- 
hydrazone    (VoTOCEK    and     Krauz), 
A.,  i,  179. 
Rhodium,  electrical  properties  of  (Broni- 
EwsKi    and    Hackspill),    A.,    ii, 
1055. 
tri-   and  hydroxy-bromides   and    tri- 
iodide  (Goloubkine),  A.,  ii,  45. 
Rhodizite  from  pegmatites  of  Madagas- 
car (DupARC,  WuNDER,  and  Sabot), 
A.,  ii,  1105. 
Rhubarb,    constituents   of  (Tutin   and 
Clewer),  T.,  946;  P.,  89. 
occurrence   of  alizarin  in   (Muller), 
T.,  967  ;  P.,  101. 
d-Ribose,   hexoses    from   (Levene    and 

Jacobs),  A.,  i,  14. 
Rice,   value  of,   as  a  food   (Aron  and 
Hocson),  a.,  ii,  625. 
hemolytic      action     of    the     fat     of 
(Shimazono),  a.,  i,  765. 
Ricinoleic  acid,  aromatic  acyl  esters  of 
(Vereinigte  Chininfabriken  Zim- 
mer&Co.),  A.,  i,  107. 
Riebeckite,   a  variety  of,  from  Mysore 
(Smeeth),  a.,  ii,  737. 
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Biebeckite  from  Quincy  pegmatite  (Pal- 
ache  and  Warren),  A.,  ii,  615. 
King,    six-oarbon,    attempts   to   form   a 

(Sachs  and  Brigl),  A.,  i,  719. 
Binneite,  composition  and  occurrence  of 

(RiNNE  and  Kolb),  A.,  ii,  613. 
Bocks,  radioactivity  of  (Gockel),  A. ,  ii, 
174. 
radium  content  of  (Buchnek),  A.,  ii, 
243  ;  (Joly),  A.,  ii,  685. 
Eontgen    rays.         See    under    Photo- 
chemistry. 
"  Bomauxankalk "   in   animal   metabol- 
ism (Hagemann),  a.,  ii,  507. 
Boots,  excretion  of  substances  by  (Maz^), 
A.,  ii,  324. 
asparagus,    constituents   of    (Morse), 
A.,  ii,  324. 
Botation.     See  under  Photochemistry. 
Botatory  dispersion.      See  under  Photo- 
chemistry. 
Bubber.     See  Caoutchouc. 
Bubidinm,  rays  of  (Henriot),   A.,    ii, 
571. 
magnesium   chromate   (Barker),    T., 

1327;  P.,  198. 
fluoride,  liydrates  of  (de  Forcrand), 

A.,  ii,  603. 
lanthanum  acid  nitrate  (Jaktsch  and 

WiGDOROw),  A.,  ii,  114. 
neodymium        and        praseodymium 
nitrates  (Jantsch  and  Wigdobow), 
A.,  ii,  116. 
rhodobromide  (Goloubkine),    A.,    ii, 
45. 
Bubies,  artificial,  analysis    of    (Cerero 

and  Bayo),  A.,  ii,  824. 
Eue.     See  Peganu7n  harmala. 
Bufigallol  hexamethyl  ether  (Fischer, 

Gross,  and  Neber),  A.,  i,  887. 
Buminants,    digestion    in    (Markoff), 

A.,  ii,  810. 
Bumpflte,    analysis  of  (Grosspietsch), 

A.,  ii,  808. 
Buthenium,  alkylammonium  derivatives 
of  (Gutbier  and  Leuchs),  A.,  i,  183. 


Sabinene,    redaction    of    (Tschugaeff 

and  Fomin),  A.,  i,  72. 
Saccharic    acid,   behaviour  of,    in    the 
organism  (Schott),  A.,  ii,  514. 
cuprlc  salts  of  (Pickering),  T.,  175  ; 
P.,  7.  '     .'         ' 

"  Saccharin  "  (o-henzoicsulphinide),    de- 
tection of  (Comanducci),  A.,  ii,  80. 
See  also  o-Benzoicsulphinide. 
Saccharin,     viscosity    of    solutions    of 
(OliTH),  A.,  ii,  1036. 


Saccharinic  acids  (Kiliani),  A.,  i,  111. 

«^oSafranine,  isomerides  of  (Kehrmann 

and    RiERA   Y    Punti),     A.,    i,    926; 

(Kehrmann     and     Masslenikoff), 

A.,i,  927. 

isort;PoSafranine,    salts    of   (Kehrmann 

and  iliERA  Y  Punti),  A.,  i,  927. 
Safranines,  synthesis  of  (Orloff),  A.,  i, 

89. 
t'soSafrole,  dehydration  of  the  glycol  of 

(Paoijni),  a.,  i,  779. 
Salicylaldehyde  hydrobromide 

(Pfkiffeh,  Friedmann,  Goldberg, 
Pros,  and  Schwarzkopf),   A.,    i, 
791. 
brucine  sul|)hite  (Mayer),  A.,  i,  223. 
Salicylaldehydedipiperidil  (Pauly, 

ScHiiBKi,,  and  Lockemann),  A.,  i,  788. 
Salicylaldehyde-^j-methoxyphenyl- 
hydrazone  (Pa  do  a  and  Santi),  A.,  i, 
1030. 
Salicylamide,    condensation     of    acetyl 
chloride  with  (Titherley  and  Hicks), 
T.,  866;  P.,  102. 
Salicylbenzamidine  and  its  bycirochloride 
(Titherley  and  Hughes),  T.,  1499  ; 
P.,  190. 
Salicyldiphenylbenzamidine  (Titherley 

and  Hughes),  T.,  1504. 
Salicylethylbenzamidine       (Titherley 

and  Hughes),  T.,  1502. 
Salicylhydrobromoquinine  (Vereinigte 
Chininfabriken  Zimmer  &  Co.),  A., 
i,  559. 
Salicylic  acid,  action  of,  on  acids  of  the 
rare  metals  (Muller),  A.,  ii,  940. 
bismuth   salt,    assay   of  (Caron   and 

Raquet),  a.,  ii,  667. 
basic   bismuth   salt   of  (Nyman    and 

BJORKSTiiN),  A.,  i,  449. 
sodium  salt,  crystalli.sation  of  (Hill), 

A.,  i,  53. 
yttrium  salt  (Pratt  and  James),  A., 

ii,  893. 
ethyl   ester,    carbonic   acid    esters    of 
(Einhorn  and  Rothlauf),   A.,  i, 
704. 
/3-chIoroethyl    and    glycol    esters     of 
(Boehringer  &  Sohne),  a.,  i,  130. 
Salicylic  acid,  dit\\\o-  {o-hydroxyphenyl- 
carhithionic  acid)  (Bloch,  Hohn, 
and  Bugge),  A.,  i,  46. 
and  its  salts  and  esters  (HoHN  and 
Bloch),  A.,  i,  49. 
Salicylic   acid,  detection   of  (Wilkie), 
A.,  ii,  547  ;  (McCrae),  A.,  ii,  1142. 
estimation   of,  in  fruit  juices  (Vier- 
hout),  a.,  ii,  775. 
Salicylidene-ji^-aminobenzhydrol     (Tor- 

i;ey  and  Porter),  A.,  i,  340. 
Salicylidene-jo-aminobenzophenone 
(Torrey  and  Porter),  A.,  i,  340. 
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3-Salicylideiieamino-2-methyl-4-qui]i-       I 
azolone  and  its  derivatives  (Hogekt, 
Bell,  and  Amend),  A.,  i,  163.       _        ] 
a-Salicylideneamino-a-phenylacetamide    j 

(Clarkk  and  Francis),  T.,  321. 
3-Salicylideneamino-2-8tyryl-4-quiii-         | 
azolone  (Bogert,  Bell,  and  Amend), 
A.,  i,  163. 
Salicylidene-iV-methylbeiizidme     (  Ras- 

sow  and  Berger),  A.,  i,  821. 
Salicylmethylbenzamidine    (Titherley 

and  Hughes),  T..  1501. 
o-Salicyloxybenzoyl    chloride^    (Boeh- 

RiNGER  &  Sohne),  a.,  i,  987. 
Salicylphenylacetamidine     (Titherley 

and  Hicks),  T.,  869;  P.,  102. 
Saliva,  alkaline  odour  of  (v.  Frey),  A., 

ii,  129. 
Salt,  magnetic,  changes  m  the  concentra- 
tion of  a  solution  of  a,  in  a  non-homo- 
geneous  magnetic  field    (Voigt    and 
Statescu),  a.  ,  ii,  578. 
Salts,    capillary    rise    of    (Skraup,    v. 
Biehler,     Lang,     Philippi,    and 
Priglinger),  a.,  ii,  21. 
dehydration  of  (Lecoq  de  Boisbaud- 

ran),  a.,  ii,  270. 
emission  of  positive  ions  from  heated 

(Richardson),  A.,  ii,  1051. 
ionisation  of  the  vapour  of,  in  a  flame 

(Moreau),  a.,  ii,  455,  686. 
conductivity  and  ionisation  of  (Hunt), 

a.,  ii,  688. 
electrical  conductivity  of  the  vapours 

of  (Schmidt),  A.,  ii,  788. 
surface     tension     of      solutions      ot, 
in    alcohol    (Cederberg),    A.,    u,    1 

molecular  complexity  of,  m  phenol 
(Hartung),  a.,  ii,  697. 

behaviour  of,  in  solution  (Colson),  A., 
ii,  710.  ,. 

solubility  of,  in  the  corresponding 
acids  (Masson),  T.,  1132;  i'., 
125 

sparingly  soluble,  solubility  of  (Prud'- 
homme),  a.,  ii,  1073. 

effect  of,  on  the  solubility  of  other 
salts  (NoYEs  and  Bray:  Noyes, 
Boggs,  Farrell,  and  Stewart), 
A.,  ii,  1074  ;  (Bray  and  Winning- 
hoff':  Bray),  A.,  ii,  1075. 

heterogeneously  magnetic  solutions  ot, 
in  a  heterogeneous  magnetic  heia 
(Statescu),  A.,  ii,  850. 

antagonistic  action  of  (Loeb),  A.,  u, 

1018.  ,    .     .  V        f 

antagonistic   action    and    toxicity    ot 

(Loeb),  A„  ii,  221.  _ 

antagonism  of  the  toxic  action  of  acids 
by  (Loeb  and  Wasteneys),  A.,  u, 
755. 


Salts,  dififusion  of,  through  plant  organs 
(Andr^),  a.,  ii,  760. 
complex,  magnetism  of  (Feytis),  A., 
ii,  367.  ^    ,     .. 

double,  formation  of  (Foote),  A.,  u, 
393  ;  (Foote  and  Haigh),  A.,  li, 
397  ;  (Foote  and  Waldbn),  A., 
ii,  726. 
formed  from  alkali  sulphates  and 
sparingly  soluble  sulphates 
(Barke),  a.,  ii,  979. 
double  halogen,  solutions  of,  in  water 

and  ether  (Marsh),  P.  ,  328. 
fused,    electrolytic    valve    action     in 

(Schulze),  a.,  ii,  790. 
hydrated,  dissociation  of  (Rolla),  A,, 
ii,  375. 
water  of  crystallisation  in  (Baker 

and  Adlam),  T.,507;  P.,  17. 
determination    of   the    dissociation 
pressure    of    (Partington),    T., 
466  ;  P.,  45.  ,.  u      i, 

inorganic,     absorption    of    light    by 
(Houstoun  :        HousTOUN        and 
Brown),  A.,  ii,  785  ;  (Houstoun 
and  Anderson),  A.,  ii,  786. 
neutral,   adsorption    of   (Lachs    and 

Michaelis),  a.,  ii,  190,  1069. 
penta-   and    hexa-ionic,    conductivity 
and  ionisation  of  (Noyes  and  Lom- 
bard), A.,  ii,  864. 
qualitative      analysis      of      complex 
mixtures    of    (Moreau),     A.,     u, 
331. 
Salt  gardens,  mother  liquors  of  (Schloss- 

ing),  a.,  ii,  392. 
Saltpetre,  Chili.     See  Sodium  nitrate. 
Salt  solutions,  properties  of,  m  relation 
to    the  ionic    theory  (Noyes   and 
Falk),  a.,  ii,  861. 
gelatinisation  and    hydration  ot    (v, 
Weimarn),  a.,  ii,  866. 
"  Salvarsan"  (dianmiodihydraxyarsem)- 
benzene  hydrochloride),  titration  of, 
with  iodine  solutions  (Gaebel),  A., 

ii,  676.  ,.    .     ^       r 

detection  of,  and  its  distinction  from 
other  forms  of  arsenic  (Gaebel),  A., 
ii   448. 
Samarium  ammonium  molybdate  (Bar- 

bieri),  a.,  ii,  291. 
Samarskite  from  Madagascar  (Lacroix), 
A.,  ii,  296.  .. 

from  Madras  (Tipper),  A.,  n,  1105. 
Sandalwood  oU,  constituents  of  (Schim- 

mel&Co.),  A.,i,894. 
Sandmeyer's     reaction    (Heller    and 
Tischner),  a.,  i,  243.  . 

Santalin,  copper  salt  of  (Brooks),  A.,  i, 

553 
Santene  and  its  derivatives   (Kondak- 

off),  a.,  i,  998. 
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Santolina  chamsecyparisstis,  constituents 

and  derivatives  of  the  essential  oil  of, 

and  the  action  of  hydroxylamine  on 

it  (Francesconi  and  Scarafia),  A., 

i,  1001. 

Saponin,    extraction   of,    from    Trevesia 

sundaica  leaves  (Flieringa),  A.,  i, 

480. 

intluence  of,  on  the  toxicity  of  digi- 

toxin  (Posto^eff),  A.,  ii,  1016. 
detection    of,    by    various    reactions 
(Reichard),  a.,  ii,  235. 
Saponins  (Robert),  A.,  i,  898. 
Sapphires,    oriental,    colour    of    (Ver- 

neuil),  a.,  ii,  43. 
Sarcosinec^ithiocarboxylic  acid,   bonzyl 
hydrogen   ester,   and    its  barium  salt 
(Siegfried  and  Weidenhaupt),  A., 
i,  117. 
Sawdust,  preparation  of  oxalic  acid  from 

(v.  Hedenstrom),  A.,  i,  767. 
Scandium  in  orthite  (Meyer),  A.,  ii, 

406. 
Scapolite  group,  chemical  and  physical 
characters    of    the    (Himmelbauer), 
A.,  ii,  297. 
Scatole  {3-methyUndole),  behaviour  of,  in 
rabbits  ( Blumenthal  and  Jacoby), 
A.,  ii,  58. 
detection  of  (Sasaki),  A.,  ii,  80. 
Schardinger's   reaction    in  cow's   milk 
(REiNHARDxand  Seibold),  a.,  ii,  418. 
Schaumopal.     See  Floatstone. 
Schenck's  law  (Bernoulli),  A.,  ii,  363. 
SchifF'g   bases,   preparation  of  (Porai- 
KosciUTz,  AuscHKAP,  and  Amsler), 
A.,  i,  688. 
Sehinus  molle  oil  (Laloue),  A.,  i,  138. 
Schwartzembergite  (Smith  and  Prior), 

A.,  ii,  1100. 
Scolecite  (S.\iith),  A.,  ii,  501. 
Scopoletin,  constitution  of  (Moore),  T.  , 

1043;  P.,  119. 
Scopolia  japonica^  constituents  of  (Wa- 

tanabe),  a.,  ii,  427. 
Sealed-tube  reactions,  detection  of  gas 

in  (Warren),  A.,  ii,  925. 
Sea-urchin's  eggs.     See  Eggs. 
Sea-water.     See  under  Water. 
Secale,  constituents  of  extract  of  (Enge- 

LAND  and  Kutscher),  a.,  ii,  528. 
Secale    cornuhim,   extraction    of    clavi- 
cepsin  from  (Marino-Zuco  and  Pas- 
QUERO),  A.,  i,  1003. 
Secretin,    presence    of,    in    foetal    life 

(Prinole),  a.,  ii,  745. 
Sedimentation     tube,     for    microscopic 

analysis  (Schwabe)  A.,  ii,  651. 
Seeds,  induced  germination  of  (Mazi<^), 
A.,  ii,  141. 
effect  of  heating  soil  on  the  germin- 
ation of  (Fletcher),  A.,  ii,  530. 


Seeds,  carbohydrates  in  (Schulze  and 
Pfenninger),  a.,  i,  17. 
phosphorus   compounds    from    (VoR- 

brodt),  a.,  i,  263. 
variation    in   the   amounts    of   phos- 
phorus   compounds     in    (Lewoni- 
EWSKi),  A.,  ii,  641. 
ripening,       protein       formation      in 
(Schulze),  A.,  ii,  322. 
Selenite,  rate  of  dissolution  of,  at  each 
crystalline  surface   (To*fcOCZKO),    A., 
ii,  24. 
Selenites  and  Selenious  acid.    See  under 

Selenium. 
Selenium,  preparation  of  colloidal  solu- 
tions of  (Pochkttino),  A.,  ii,  597. 
equilibrium  of  mixtures  of,  with  anti- 
mony (P^labon),  a.,  ii,  899. 
salts,  action  of,  on  red  blood-corpuscles 

(Jones),  A.,  ii,  1108. 
boride,  preparation   of  (Hoffmann), 

A.,  ii,  721. 
Selenites, anhydrous  (Espil),  A., ii, 279. 
Selenious    acid,    action   of,    on    man- 
ganese dioxide  (Marino  and  Squin- 
tani),  a.,  ii,  608. 
Seltzer  water,  action   of,  on  lead,  tin 
an'l  antimony  (Barillii;),  A.,  ii,  889. 
Semicarbazide,    action   of   nitrous    acid 
on   (Hofmann,  Hook,  and  Kirm- 
reuther),  a.,  i,  359. 
action  of,  with  cyclic  nitrosoclilorides 
(Rupe  and  Altenburg),  A.,  i,  72. 
Semicarbazidecarboxylic     acid,     thio-, 
a-etbyl  ester  (BuscH  and  Limpach). 
A.,  i,  689. 
Semicarbazones    (Heilbron  and  Wil- 
son), P.,  315. 
conversion  of  azines  into  (Knopfer), 
A.,  i,  1033. 
Senecio  alkaloids,  toxicity  of  (Cushnt), 

A.,  ii,  912. 
Separating  apparatus,  new  (Bolland), 
A.,  ii,  385. 
for  heavy  liquids  (Atkinson),  A.,  ii, 
105. 
Serological  studies  (Abderhalden  and 
Pincussohn),   a.,   ii,    410;  (Abder- 
halden  and  Rathsmann:    Abder- 
halden   and    Kampf),    A.,  ii,   505  ; 
(Abderhalden  and  Schilling),  A., 
ii,  513. 
Serpentine  from  the  Urals  (Duparc  and 

Wunder),  a.,  ii,  405. 
Serum,   calcium-content  of  (RoNA  and 
Takahashi),  a.,  ii,  302. 
effect  of  ultra-violet  light  on  (Scott), 

A.,  ii,  997. 
behaviour  of  chloride  in  (Rona),  A. 

ii,  50. 
fat-splitting  power  of  (Arderhalden 
and  Rona),  A.,  ii,  1108. 
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Serum,  estimation  of  chlorine  in  (Rona), 
A.,  ii,  126. 
action  of,  on  diastases  (Wohlgemuth), 

A.,  ii,  743. 
hydrolysis  of  esters  and  fats  by  (Rona 

and  MiCHAELis),  A.,  ii,  302. 
esterase   and  nuclease   content  of,   in 

insanity  (Pighini),  A.,  ii,  632. 
estimation     of    oxyproteic     acids    in 
(CZERNEGKl),  A.,  ii,  302. 
Serum-albumin,    denaturation    of   (Mi- 

chaelis  and  Rona),  A.,  i,  90. 
Serum    globulin,    refractive    index    of 

(Robertson),  A.,  i,  341. 
Serum  reactions,  chemical  dynamics  of 
(McKENDPacK),  A.,  ii,  618. 
antiprotein,  mechanism  of  (Weil  and 
Spat),  A.,  ii,  618. 
Sewage,  use  of,  in  agriculture  (Muntz 
and  Lain^),  A.,  ii,  764. 
purification  of  (MtJNTZ   and  Laini!:), 

A.,  ii,  639. 
loss  of  nitrogen  during  the  purification 
of   (Muntz    and    Lain^),    A.,    ii, 
421. 
estimation  of  dissolved  oxygen  and  of 
nitrites  in  (Clarke),  A. ,  ii,  928. 
Sewer-gas,  poisoning  by  (Gohlich),  A. , 

ii,  221. 
Sex,  relation  of,  to  metabolism  (Krause 

and  Cramer),  A.,  ii,  752. 
Silica.     See  under  Silicon. 
Silicates.     See  under  Silicon.  . 

suicides,      crystallography       of       (de 

Schulten),  a.,  ii,  486. 
Silicofluorides,  detection  of  (Browning), 

A.,  ii,  1030. 
Silicols,  tertiary,  preparation  of  (Kipping 

and  Hackford),  T.,  138  ;  P.,  8. 
Silicomethane,    bromo-,    and    dihvomo- 

(Besson  and  Fournier),  A.,  ii,  38. 
Silicon,  amorphous  (Cambi),  A.,  ii,  600. 
octa-  and  c^eca-bromides  (Besson  and 

Fournier),  A.,  ii,  38. 
chlorobromides  and  chloroiodides   of 
(Besson    and    Fournier),    A.,   ii, 
280. 
Silicon   alloys    with    carbon    and    iron 
(Gontermann),  a.,  ii,  1091. 
with  metals  \Frilley),  A.,  ii,  879. 
Silicon  dioxide  {silica)  and  alumina  in 
allophane,  halloysite   and  mont- 
morillonite  (Thugutt),  A.,ii,  210; 
(Stremme),  a.,  ii,  406. 
equilibrium  of,  calcium  and  alumin- 
ium oxides  (Shepherd,  Rankin, 
and  Wright),  A.,  ii,  725. 
mixtures  of  manganous  oxide  with 
(Doerinckel),  a.,  ii,  608. 
sulphides  (Cambi),  A.,  ii,  601. 
Silicic  acid,   structure   of  the  gel  of 
(Zsigmondy),  a.,  ii,  880. 


Silicon : — 

Silicic   acid,  colloidal,  preparation  of 
(Ebler  and  Fellner),  A.,  ii, 
723. 
history  of  (Walpen),  A.,  ii,  1086. 
coagulation    of   (Pappada),   A.,   ii, 
1077. 
Silicates,     formation    of,     in    binary 
systems  (van  Klooster),  A.  ii, 
111. 
constitution   of  complex  (Singer), 

A.,  ii,  979. 
thermochemistry  of  the  (Dittler), 

A.,  ii,  96. 
mean   specific    heat    of    fused    and 
crystallised  (Schulz),  A.,  ii,  1059. 
hydrothermal   (Baur  and  Becke), 

A.,  ii,  991. 
fusion  of  (Lebeueff),  A.,  ii,  604. 
decomposition    of,    by    pure   water 

(van  der  Leeden),  a.,  ii,  299. 
molten,      absolute       viscosity       of 
(DoELTER  and  Sirk),  A.,  ii,  880. 
detection  of  (Browning),    A.,    ii, 

1030. 
analysis  of  (Rupp  and  Lehmann), 

A.,  ii,  658. 
micro-chemical  analysis  of  (Cana- 

VAL),  A.,  ii,  1029. 
estimation  of  ferrous  iron  in  (Ditt- 

rich),  a.,  ii,  543. 
estimation   of   fluorine  in   (Klein- 
STiJCK),  A.,  ii,  1026. 
Silicon  organic  compounds  (Kipping  and 

Hackford),  T.,  138  ;  P.,  8. 
Silicon,  estimation  of,  in  iron  containing 
graphite  (Reichakd),  A.,  ii,  929. 
estimation  of,  in  vanadium  and  molyb- 
denum   and     in    their  iron   alloys 
(Trautmann)  A.,  ii,  538. 
Silicotungstic  acid,  atropine,   coniceine 
and  sparteine  salts  of  (.Tavillier),  A., 
i,  152. 
Silk,  composition  of  (Strauch),  A.,  i, 

511. 
composition    of    different    kinds     of 

(Abderhalden),  a.,  i,  1050. 
Indian    Tussore,     amino-acids     from 

(Strauch),  A.,  i,  511. 
Silver,  atomic  weight  of  (Baxter),  A.,  ii, 

112. 
spectiTim  of  (Kasper),  A.,  ii,  831. 
arc  spectrum   of  (Duffield),  A.,  ii, 

350. 
electrolytic  deposition  of  (Hughes  and 

WiTHROw),  A.,  ii,  154. 
an  allotropic  form  of  (Palitsch),  A., 

ii,  724. 
colloidal  forms  of  (Luppo-Cramer), 

A.,  ii,  394. 
hydrosols,     absorption    of    light    by 

(Pihlblad),  a.,  ii,  1043. 
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Silver,    extraction    of,    from    its    ores 
(KtJHN),  A.,  ii,  884. 
the  system  tin,  lead  and  (Pariiavano), 

A.,  ii,  281. 
zinc    and    lead,    equilibrium    in    the 
system  (Kremann   and  Hofmeik), 
A.,  ii,  884. 
and  lead  halogen   salts,  ternary  sys- 
tems of  (Matthes),  a.,  ii,  476. 
compounds       of,       with       cadmium 
(Petrenko  and  Fedoroff),  A.,  ii, 
800. 
staining,  histological,  colloidal  chem- 
istry of  (Lieskgang),  a.,  ii,  971. 
combination    of    the    halogens    with 
finely  divided  (Kastle),  A.,  ii,  481. 
Silver  alloys  with  cadmium  (Petrenko 
and  Fedoroff),  A.,  ii,  281. 
with  calcium  (Baar),  A.,  ii,  611. 
with  copper  and  gold  (Janecke),  A., 

ii,  1089. 
with   magnesium,  electrical    conduct- 
ivity and    hardness  of  (Smirnoff 
and  Kurnakoff),  A.,  ii,  888. 
with  mercury,  relation  of  the  conduct- 
ivity of,  to    temperature    (Calvo), 
A.,  ii,  574. 
with  mercury  and  tin  (Joyner),  T., 

195  ;  P.,  5. 
with  zinc  and  lead,  potential  of  (Krk- 
MANN  and  Hofmeir),  A.,  ii,  848. 
Silver  coulometer,  use  of  silver  fluoride 
in  the  (EisENREiCH  and  Foerster), 
A.,ii,  461. 
Silver  chloride,  mixed  crystals  of,  with 
sodium  chloride  (Botta),  A.,  ii, 
293. 
constitution  of    the   compound  of, 
with  ammonia  (Straus),   A.,   ii, 
883. 
fluorides  (Vanino  and  Sachs),  A.,  ii, 

884. 
iodide,  absorption  of  ultra-violet  light 
by  (Schell),  a.,  ii,  831. 
equilibrium  diagram  of  (Tammann), 
a.,  ii,  195. 
mercuric  iodide,  uniformity  of  (We- 

OELius),  A.,  ii,  884. 
photohalides   (Reinders),  A.,  ii,  39, 
490;     (Liesegang),     A.,     ii,     39; 
(Trivelli),    a.,    ii,    281  ;    (Sick- 
ling), A.,  ii,  680;  (Baur),  A.,  ii, 
681. 
nitrate,    action    of,    with    potassium 
ferricyanide    and     ammonia     or 
amines  (Gastaldi),  A.,  i,  185. 
reaction    of,    with    iodoacetonitrile 

(LoY  and  Agree),  A.,  i,  360. 
interaction  of,  with  potassium  per- 
sulphate and   its  catalytic  effect 
in  oxidation  of  organic  substances 
(Austin),  T.,  262  ;  P.,  24. 


Silver  nitrite,  decomposition  of,  by  heat 
(Oswald),  A.,  ii,  281. 
and  gold  telluride,  new  (Gastaldi), 
A.,  ii,  901. 
Silver,    assay    of,    by    the     touchstone 
(Steinmann),  a.,  ii,  658. 
estimation  of  (DuTOlTand  v.  Weisse), 

A.,  ii,  1137. 
estimation    of,    by    electro-deposition 
(GoocH  and  Feiskr),  A.,  ii,  227  ; 
(Benner  and  Ross),  A.,  ii,  770. 
estimation  of,  in  copper  ores  (Loevy), 
A.,  ii,  338. 
Sinigrin,    saponification     of    (Gonner- 

mann),  a.,  i,  139. 
Skin,  influence  of  lecithin  on  absorption 

by  the  (Borschim),  A.,  ii,  1007. 
Smithsonite,  synthesis  of  (Piolti),  A.,  ii, 

902. 
Snake,  North  American  clapper,  crotalo- 
toxin    from    the    (Faust),     A.,     ii, 
317. 
Snowdrop.     See  Galanthus  nivalis. 
Soap,  constitution  of,  in  solution  (Bow- 
den),  T.,  191  ;  P.,  5. 
solutions,    constitution    of    (McBain 

and  Taylor),  A. ,  i,  349. 
density  of  (Cornish),  A.,  i,  348. 
Soaps,    production   of  technical   (Leim- 
dorfer),  a.,  ii,  794. 
estimation  of  glycerol  in  (Beythien, 
Hempel,  Simmich,  Schwerdt,  and 
Wiesemann),  a.,  ii,  774. 
Sodamide,   action  of  hydrazine  hydrate 
on  (Stoll:6),  A.,  ii,  201. 
action  of  ketones  with  (Haller  and 
Bauer),  A.,  i,  726. 
Sodium,  metallic,  action  of,  on  hydrazine 
hydrate  (Scandola),  A.,  ii,  279. 
action  of,  on  mercury  (Kahlenberg 

and  Klein),  A.,  ii,  723. 
and   potassium,    action   of,    on   water 

(Banerjee),  a.,  ii,  109. 
and  potassium  compounds,  isomorph- 
ism of  (Sommerfeldt),  a.,  ii,  38. 
and    potassium  salts,   antagonism   in 
the  toxicity  of  (Loeb  and  Waste- 
NEYs),  A.,  ii,  420. 
vapour,  influence  of  neutral  gases  on 
the  absorption  of  (Fredenhagen), 
A.,  ii,  1043. 
Sodium  alloys  with  gold  (Mathewson), 

A.,ii,  732. 
Sodium   bismuthide   (Vournasos  :    JjE- 
BEAu),  A.,  ii,  405. 
(Ziborate,     technical    preparation    of 
(Levi    and     Garavini),     A.,     ii, 
981. 
rhodobromide   (Goloubkine),  A.,   ii, 
45. 
Sodium  carbonate,   solubility   of  (Ket- 
ner),  a.,  ii,  603. 
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Sodium  carbonate    and    hydrogen    car- 
bonate, reciprocal  solubility  of,  in 
water  (de   Paepe),  A.,  ii,    489; 
(Herzen),  a.,  ii,  724. 
hydrogen     carbonate    and      water, 
equilibrium  in  the  system  (McCoy 
and  Test),  A.,ii,  379. 
and  sulphate,  calcium  carbonate  and 
sulphate,     equilibrium      between 
(Herz),  a.,  ii,  794. 
efflorescence    of   crystals  of  (Gum- 
ming), A.,  ii.  111. 
action    of,    on    calcium    carbonate 
(Oechsner  de  Coninck),  a.,  ii, 
396. 
action  of, on  sugar  solutions  (Jolles), 
A.,i,  421. 
hydrogen       carbonate,       dissociation 
pressure  of  (Caven  and  Sand),  T., 
1359  ;  P.,  147. 
potassium  carbonates  (Osaka),  A.,  ii, 

723. 
chlorate,     circular    double    refraction 

(Meslin),  a.,  ii,  679. 
chloride,  crystal-habit  of  (Ritzel),  A., 
ii,  488. 
electrolysis  of  (Peters),  A.,  li,  1136. 
conductivity  of,  and  of  its  mixtures 
with  hydrochloric  acid  (Bray  and 
Hunt),  A.,  ii,  688, 
depression  of  the  freezing  point  of, 
and     calcium    chloride    (Lamp- 
lough),  A.,  ii,  581. 
mixed  crystals  of,  with  silver  chloride 

(BoTTA),  A.,  ii,  293. 
and  sulphate,  copper  chloride  and 
sulphate,  and   water,  the  system 
(SCHREINEMAKERS  aad  DE  BaAT), 

A.,  ii,    38  ;   (Schreinemakers), 

A.,  ii,  592. 
mercury,  and   nickel   or  platinum, 

reactions  in  the  system  (Peters), 

A.,  ii,  1095. 
decomposition  of  (Vournasos),  A., 

ii,  392. 
action    of    solutions     of,    on    iron 

(Friend  and  Brown),  T.,  1302  ; 

P.,  156. 
and     potassium    chloride    in    food 

(BiERNACKi),  A.,  ii,  633. 
influence  of,  on  the  toxic  action  of 

potassium    chloride     (Loeb     and 

Wasteneys),  a.,  ii,  517,  756. 
action  of  injections  of  (Wilenko), 

A.,  ii,  1015. 
chromate,  use  of  the  transition 
temperatures  of,  in  thermometry 
(Richards  and  Kelley),  A.,  n, 
695. 
hydroxide,  action  of,  on  tricalcium 
phosphate  (Oechsner  de  Coninck), 
A.,  ii,  396. 


Sodium  hydroxide,  action  of,   on  sugar 
solutions  (Jolles),  A.,  i,  421. 
and  potassium  nitrates,  heat  of  solu- 
tion of  fused  mixtures  of  (v,   Za- 
wiDZKi  and  Schaggeh),  A.,  ii,  257. 
nitrate,    estimation   of,    by    the    "ni- 
tron"  method  (Radlberger),   A., 
ii,  69. 
irtnitride,     corrosion    of    metals     in 

(Turrentine),  a.,  ii,  693. 
peroxide,     heat     of    combination    of 
acidic    oxides    with     (Mixter), 
A.,  ii,  966. 
action  of,  on  bismuth  salts  (Hanus 

and  Kallauner),  A.,  ii,  404. 
hydrochloride,     formate,    benzoate, 
and    ethyl    acetate     (Jaubert), 
A.,  ii,  489. 
phosphate,  discharge  of  positive  ions 
from  heated  (Horton),  A.,  ii,  246. 
hydrogen   phosphate,    standardisation 
of    acids    by    (Prideaux),    A.,   ii, 
1129. 
barium  phosphate  (Quartaroli),  A., 

ii,  489. 
hypophosphite,  action  of,   on    copper 
sulphate      in      aqueous      solution 
(Firth    and    Myers),    T.,    1329; 
P.,  139. 
metasilicate,    fusion    temperature    of 

(Jaeger),  A.,  ii,  981. 
sulphate,     mixed     crystals     of,     and 
pota.ssium  sulphate  (Nacken),  A., 
ii,  109. 
sulphite      and      hydrogen     sulphite, 
action    of,    on    azo-dyea    (Lepetit 
and  Levi),  A.,  i,  930. 
hyposulphite,    conductivity  and    dis- 
sociation of,  compared  with  analo- 
gous    sulphur-oxygen     compounds 
(Jellinek),  a.,  ii,  362. 
thiosulphate  as  a  standard  m  alkali- 
metry (Feld),  A.,  ii,  769. 
fused,     as     a     cryoscopic     solvent 
(BouTARic),  A.,  ii,  1060. 
paratungstate,    use    of,    in   fusion   of 
carbonates     and    nitrates    (GoocH 
and  Kuzirian),  A.,  ii,  657. 
Sodium  organic  compounds  :— 

cyanamide,  oxidation  of  (Lidoff), 

A.,i,  618. 
ethoxide,  action  of  hydrogen  sulph- 
ide on  (Rule),  T.,  558;  P.,  60. 
manganitartrate   (Job  and   GoissE- 
det),  a.,  i,  176. 
Sodium,  inicrochemical  detection  of  (Lenz 

andScHOOKL),  A.,  ii,  439. 
Soils,  dihydroxystearic  acid  in(ScHREiN- 
ER  and  Lathrop),  A.,  ii,  923. 
influence    of,    on    local    atmospheric 
radioactivity  (Sanderson),  A.,  li, 
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Soils,  effect  of  heating,  on  the  growth  of 

plants  and  the  germination  of  seeds 

(Fletcher),  A.,  ii,  530. 
effect   of   lime    and    hunms    on    the 

properties  of  (Thaer),  A.,  ii,  648. 
influence  of,  on  the  root  development 

of  wheat  and  barley  (Polle\  A.,  ii, 

224. 
acids  in  (Schreiner  and  Shorey), 

A.,  ii,  147. 
production   of    acids    and    alkalis    in 

(Hall  and  Miller),  A.,  ii,  429. 
aluminium  silicate  minerals  in  (van 

DER  Leeden),  A.,  ii,  299. 
bacteriology  of  (Heinze),  A.,  ii,  320. 
injurious  bacteria  in  (Emmerich,  zu 

Leiningen,    and    Loew),    A.,    ii, 

480. 
barium  in  (Failyer),  A.,  ii,  146. 
biological-chemical  processes  in  (Moo- 

ser),  a.,  ii,  530. 
addition  of  carbohydrates  to  (Hutch- 
inson and  Mark),  A.,  ii,  430. 
cholesterols     in      (Schreiner     and 

Shorey),  A.,  ii,  327. 
manganese  in  (Contino),  A.,  ii,  649. 
chemical  nature  of  organic  nitrogen  in 

(Jodidi),  a.,  ii,  820. 
ammonia    and    nitrate    formation    in 

(Lipman,  Brown,  and  Owen),  A., 

ii,  649. 
relation  of  the  nitrate  content  of,  to 

non-leguminous  plants   (Lyon   and 

Bizzell),  a.,  ii,  1025. 
organic  compounds  in  (Schreiner  and 

Shorey),  A.,  ii,  147. 
oxidation  in  (Schreiner,  Sullivan, 

and  Reid),  A.,  ii,  146. 
pentosans  in  (Shorey  and  Lathrop), 

A.,  ii,  146. 
phosphoric  acid  in  (Sewerin),  A.,  ii, 

61  ;  (Pouget  and  Chouchak),  A.,  . 

ii,  145  ;  (Petit),  A.,  ii,  649. 
transformation      of     phosphates     in 

(Stoklasa),  a.,  ii,  429. 
effect  of  soluble  salts  on  the  adsorption 

of  phosphates  by  (Patten),  A.,  ii, 

1128. 
products     of     protein     cleavage     in 

(Schreiner  and  Shorey),  A.,  ii,  65. 
arable,    production     of     nitrates     in 
(Koch),  A.,  ii,  922. 

estimation   of  colloids   in   (Konig, 
Hasenbaumer,    and   Hassler), 
A.,  ii,  1033. 
peat,  constituents  of  (Robinson),  A., 

ii,  431. 
estimation  of  the  methoxyl  group  in 

(Shorey    and    Lathrop),    A.,    ii, 

327. 
estimation  of  nitrogen  in  (Mitscher- 

LiCH  and  Merres),  A.,  ii,  68. 


Soils,  estimation  of  phosphoric  acid  in 
(Kaserer  and  Greisenegger),  A., 
ii,  152;  (Passerini),  A.,ii,  535. 
estimation  of  sulphuric  acid   in   (de 

Sornay),  a.,  ii,  1027. 
estimation    of     weathered     constitu- 
ents of  (Hissink),  A.,  ii,  443. 
Soil  humus,  biological  stimulative  action 

of  (Remy  and  Rosing),  A.,  ii,  758. 
Solanaceae,  active  constituents  of  Indian 

(Andrews),  T.,  1871  ;  P.,  248. 
Solanidine    from     Solanum    sodomseum 
and  its  salts  and  derivatives  (Oddo, 
Ferrari,  and  Moneta),  A.,  i,  671. 
Solanine      extracted      from      Solanum 
sodomse,n'in  and   its   salts    and    deca- 
acetyl  derivative  (Oddo  and  Cesaris), 
A.,  i,  670. 
Solanol  (Oddo  and  Cesaris),  A.,  i,  671. 
Solanum  dulcamara,   fruit  of  (Ander- 
son), A.,  ii,  762. 
Solanum      sodomseum,      solanum     and 
solanidine  extracted  from  (Oddo  and 
Cesaris),  A.,  i,  670  ;  (Oddo),  A.,  i, 
671. 
Solid  solutions.     See  Solutions,  solid. 
Solids,  energy  content  of(NERNST),  A., 
ii,  964. 
specific  heats  of,  at  low  temperatures 

(Barschall),  a.,  ii,  580. 
molecular    weight    and    viscosity    of 

(Bingham),  A.,  ii,  372. 
viscosity  and  fluidity  of  suspensions  of 
finely-divided,  in  liquids  (Bingham 
and  Durham),  A.,  ii,  968. 
surface    areas   of  finely-divided  com- 
bustible (Lang  and  Lloyd),  P.,  161. 
homogeneous,  determination  of  density 
of,     by    the     "floating"     method 
( Andre ae).  A.,  ii,  469. 
with   monatomic   molecules,    relation 
between  the  elasticity  a7id  specific 
heat  of  (Einstein),  A.,  ii,  186. 
molecular  vibrations  of  (Stein),  A.,  ii, 
84. 
Solubility  (British   Association   Re- 
ports), A.,  ii,  794. 
influence  of  (Herz),  A.,  ii,  261. 
effect  of  salts  on  the,   of  other  salts 
(NoYES  and  Bray  :  Noyes,  Boggs, 
Farrell,   and  Stewart),   A.,   ii, 
1074  ;  (Bray  and  Winninghoff  : 
Bray).  A.,  ii,  1075. 
Solubility  coefficients,  determination  of, 
by  aspiration  (Jones),  T.,  392  ;  P.,  21. 
Solubility    product,    constancy    of    the 

ionic  (Kendall),  A.,  ii,  474. 
Solute,  volume  of  a,  in  solution  (Tyreu), 

T.,  871  ;  P.,  96. 
Solution,   variation    of   distribution    of 
substances    in     (db     Kolossovsky), 
A.,  ii,  705. 
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Solution,   volume   of  a  solute  in   (Ty- 

ker),  T.,  871;  P.,  96. 
Solutions  (VoLCHONSKY  :  Herzog),  a., 
ii,  23  ;  (Schwers),  A.  ii,  92. 
theory  of  (Gay:    Garver),    A.,    ii, 
192;    (Washburn),    A.,    ii,    862; 
(Colson),  a.,  ii,  1071. 
dynamical  theory  of  (Sutherland), 

A.,ii,  703. 
contribution    to    the  thermodynamic 
theory  of  (Hardman  and  Parting- 
TONl,  T.,  1769;  P.,  221. 
influence  of  affinity  in  (R6zsa),  A.,  u, 

1073.  . 

volume     changes     in     formation     ot 

(Wolff),  A.,  ii,  968.  _      . 

studies  of  the  processes  operative  in 
(WoRLEY),  T.,  349  ;  (Glover),  T., 
371,  379. 
conductivity  of,  in  acetic  and  prop- 
ionic acids  (Sachanoff),  A.,  ii,  689, 
691. 
influence  of  temperature  and  pressure 
on  the  electrolytic  conductivity  of 
(Lussana),  a.,  ii,  462  ;  (Korber), 
A.,ii,  863.  .. 

adsorption    of  (Marc),    A.,  u,    258; 

(Schmidt),  A.,  ii,  969. 
calculation    of    the  specific    heat    ol 

(Paschky),  a.,  ii,  851. 
equilibria  and  potentials  of,  separated 
by  membranes,  in  presence  of  non- 
dialysing  electrolytes (Donnan),  A., 

ii,  848.  .  . 

composition    and   vapour    tension    ot 

(Vrevsky),  a.,  ii,  256. 
origin  of  internal  pressure  in  (PoLOWZ 

off),  a.,  ii,  101. 
migration  of,  through  the  lymph  spaces 

(Meltzer),  a.,  ii,  220. 

in      acetone,       electrochemistry      ot 

(Roshdestwensky  and  Lew^is),  T., 

2138;  P.,  266. 

binary,   influence  of   substitution    in 

the  components  on  the  equilibrium 

of     (Kremann,     Dischendorfer, 

Frankovic,       Hauser,       Honel, 

Schoulz,  and  Valenta),  A.,  ii,  8/1. 

concentrated,  laws  of  (Washburn  and 

MacInne&),  A.,  ii,  1076. 
saturated,  vapour   pressure   and   hea.t 
of  solution  of  (Si'ERanski),  A.,  ii, 
1065  ;  (Woitaschewsky),  A.,  u, 
1066. 
aqueous,  boiling  points  of  (pEKKE- 
LEY  and  Applebey),  A.,  n,  lOb-i. 
solid,  of  metals,  thermoelectric  forces 
of  (Bernoulli),  A.,  ii,  363. 
in  dissociating  oxides  (Wohler),  A. , 
ii   295. 
true,  transition  between  colloidal  and 
(v.  Weimarn),  a.,  ii,  102. 


Solution  pressure  and   electrolytic   dis- 
sociation (Krijger),  a.,  ii,  789. 
Solvates,  nature  of  (Ostwald),  A.,  ii, 

1068. 
Solvents,  influence  of  the,  on  the  equili- 
brium  constant  (Pissarjewsky   and 
Shapovalenko),  a.,  ii,  11  ;  (Pissar- 
JEVFSKY  and  Litvin),  A.,  ii,  12. 
Somnirol    and     its     acetyl     derivative 
(Power  and  Salway),  T.,  502  ;  P.,  53. 
Somnitol    and    its    diacetyl    derivative 
(Power  and  Salway),  T.,  504  ;  P., 
53. 
Sophorin,  isolation  of  a  sugar  from  (Tbb. 

Meulen),  a.,  i,  391. 
Sorbic  acid,   ethyl  ester  (Auwers  and 

Eisenlohb),  a.,  ii,  784. 
Sorbose,    photochemical     synthesis     of 

(Inghilleri),  a.,  i,  354. 
Soxhlet  extraction  apparatus,  improved 

(Silberrad),  a.,  ii,  877. 
Soy  bean,  phytosterols  of  (Matthes  and 

Dahle),  a.,  i,  858. 
Soy  bean  oil,  constituents  of  (Keimatsu), 
A.,  i,  766  ;  (Matthes  and  Dahle), 
a.,  i,  831.  ^  . 

Spark,  new  radiant  emission  from  the 

(Strubing),  a.,  ii,  838. 

Spark  gap.    See  under  Electrochemistry. 

Sparteine,  reaction  of  (Jobissen),  A.,  u, 

1144. 

silicotung.-tate  (.Iavillier),  A.,  i,  152. 

tsoSparteine,  and  its  derivatives  (Mou- 

REU  and  Valeur),  A.,  i,  319,  562. 
Species,      chemical     diff"erentiation     of 

(Wheldale),  a.,  ii,  760. 
Specific  gravity.     See  Density. 
Specific    heat.       See    under    Thermo- 

chemistry.  ,       .  ^ 

Spectra.     See  under  Photochemistry. 
Spermatozoa,       histo-chemistry      of 

(Steudkl),  A.,ii,  626,  90.1 
Spermotoxins,     neutralisation     of      by 
extract  of  the  testis  and  epididymis 
(Metalnikoff),  a.,  ii,  217. 
Spirans,  nomenclature  of  (Radulescu), 

A.,  i,  497.  ,      , 

Spirits,  analysis  of,  by  means  of  colour 
reactions  of  aromatic  aldehydes  (v. 
Fellenberg),  a.,  ii,  667.  . 

Spirocyclic    compounds,    synthesis    of 

(Radulescu),  A.,  i,  458. 

SpirollosiB,     mercury     therapeutics     ot 

(Launoy  and  Levaditi),  A.,  u,  9i.i. 

Spleen,    function     of,     in    fixation     of 

anti-^ens  and  in  production  of  immune 

substances  (LucKHARDT  and  Becht), 

A.,  ii,  812.  , 

SpodioBite  (Cameron  and  McCaughey), 

A.,  ii,  734. 
Stachydrine  (Schulze  and  Trier),  A., 
i,  79. 
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Stachyose,    hydrolysis   of,   by  enzymes 

(Bierry),  a.,  i,  354. 
Stannic  salts.     See  under  Tin, 
Star  anise  oil,  constituents  of  (Schimmel 

&Co.),  A.,  i,  894. 
Starch,  occurrence  of,  in  sugar-beet  roots 
(Peklo),  a.,  ii,  763. 
action  of  ultra-violet  light  on  (Massol), 

A.,  i,  356. 
velocity  of    saccharification  of  (van 

Laer),  a.,  ii,  28,  478. 
chemical   hysteresis   of  (Rakowski), 

A.,  ii,  470. 
acid  hydrolysis  of  (Duryea),   A.,  i, 

711. 
action    of    acids    and    hydracids    on 
(Oechsner  de  Coninck  and  Ray- 
naud), A.,  i,  423. 
action  of  hydracids  on  (Oechsner  de 
Coninck),  A.,  i,  181  ;  (Oechsner 
DE  Coninck  and  Raynaud),  A.,  i, 
607. 
action  of  oxalic,  lactic,  malonic,  and 
tartaric  acids    on    (Oechsner    de 
Coninck    and    Raynaud),    A.,   i, 
770,  771. 
adsorption  of  substances  by  (Lloyd), 

A.,  ii,  700. 
formation  of  dextrius  from,  by  bacilli 

(Schardinger),  a.,  i,  181. 
nature  of  so-called  gallisin  in  syrup  of 

(Gatterbauer),  a.,  i,  837. 
preparation   of    viscose     from     (Ost, 
Westhoff,  and  Gessner),    A.,  i, 
710. 
metabolism.     See  Metabolism, 
excretion  of,  by  the  kidneys  (Voigt), 

A.,  ii,  1116. 
paste,    catalytic     transformations    of 
(Fernbach    and    Wolff),    A.,    i, 
356. 
detection  of,  in  dressed  food  (Carles), 

A.,  ii,  340. 
estimation    of    (Schubert),    A.,    ii, 
75  ;    (Greifenhagen,   Konig,  and 
Scholl),  a.,  ii,  1037. 
Starvation,     changes     in    blood-serum 

during  (Polanyi),  A.,  ii,  741. 
Staf.ice   gmelini  (kermek),    constituents 
of  the  root  of  (Povarnin  and  Sekrkt- 
eff),  a.,  ii,  64. 
Stearanilide,  o-  and^-chloro-  (King  and 

OuTON),  T.,  1380. 
Stearic  acid,  separation  of,  from  oleic 
acid  (Falciola),  A.,  i,  174. 
ammonium    salts   and   separation   of, 
from  oleic  acid  (Falciola),  A.,  i,  5. 
sodium   salt,   conductivity  of   (Bow- 
den),  T.,  191  ;  P.,  5. 
Stearic  acid,   o-bromo-,  amide  of,   and 
o-iodo-,  calcium  salt  and  amide  of 
(Ponzio),  a.,  ii,  1015. 


Stearic  acid,  trihvomotri-'iodo-,  ^richloro- 

^ri-iodo-,  and  <ri-iodo-,  and  calcium 

salts  of    the   first  and   last   (Erd- 

mann),  a.,  i,  601,  832. 

tZzhydroxy-,  in  soils  (Schreiner  and 

Lathrop),  a.,  ii,  923. 
iodo-,  guaiacol  ester  of  (Farbenfab- 
riken  vorm.  F.    Bayer  &  Co.), 
A.,  i,  630. 
Stearoelaidic      acid,      preparation      of 

(Gawalowski),  a.,  i,  416. 
Stearolyl   chloride,   dihromo-,    and   di- 
iodo-  (Hoffmann-La  Roche  &  Co.), 
A.,  i,  601. 
Steel.     See  under  Iron. 
Stereoisomerides,  transformation  of  sta- 
ble, into  labile  modifications,  by  ultra- 
violet light  (Stoermer,    Friderici, 
Brautigam,  and  Neckel),  A.,  i,  295. 
Stereoisomerism,     application    of     the 
phase  rule  to  (van  der  Linden), 
A.,  ii,  477. 
spatial  change  of  position  and  (Wer- 
ner), A.,  i,  424. 
of  quinquevalent  nitrogen  (Scholtz), 
A.,  i,  326. 
Stibiotantalite,  analyses  of  (Ford),  A., 

ii,  1104. 
Stibnite,  influence  of  light  on  the  elec- 
trical conductivity  of  (Gripenbero), 
A.,  ii,  1045. 
"  Stickstoffkalk,"    analysis    of    (DiNS- 

lage),  a.,  ii,  1027. 
Stilbene,  j9-araino-,  and  jp-nitro-,  and  its 
derivatives   (Pfeiffer    and   Serg- 
iewskaja),  a.,  i,  438. 
pp'-dichlovo-,    c^ichloride   (Law),    T., 

1115. 
7-nitro-,  action  of  sodium  methoxide 
on,  and  its  isomeride  (Heim),  A,,  i, 
717. 
oo'-dinitro-,  dichloride   (Kliegl   and 
Haas),  A.,  i,  433. 
Stilbene-2-carbozylio     acid,      4-nitro-, 
2':4'-dinitro-,    2'-nitro-4'-cyano-,    and 
4'-nitro-2'-cyano-,  and  its  ethyl  ester 
(Pfeiffer  and  Matton),  A.,  i,  448. 
Stilbene-4-oarboxylic     acid,      2-nitro-, 
ethyl    and  methyl   esters  (Pfeiffer 
and  Matton),  A.,  i,  449. 
Stilbene-2:'2-dicarboxylic  acid,  4'-nitro- 

( Pfeiffer  and  Matton),  A.,  i,  449. 
Stilbene  2:4'-dicarboxy lie  acid,  2'-nitro-, 
and  its  methyl  ester  (Pfeiffer  and 
Matton),  A.,  i,  448. 
o-  and  )3-Stilbenediol  diacetates,  nitration 
of  (Francis  and  Keane),  T.,  347  ;  P., 
44. 
Stokes's  law,  validity  of  (Reinganum), 
A.,  ii,  104. 
correction    to     (Millikan),     A.,    ii, 
175. 
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stomach,  presence  of  bile  in  the  (Cath- 
cart),  a.,  ii,  749. 
behaviour  of  lead  compounds  in  the 

(Thomason),  a.,  ii,  60. 
regeneration  of  proteins  in  the  (Gla- 

goleff),  a.,  ii,  625. 
calfs,  rennin  and  its  zymogen  from 
the  (Hedin),  a.,  ii,  621. 
Stomata,     excretion     of    substance    by 

(Maz^),  a.,   ii,  324. 
Stovaine  and  its  honiologues,  physical 
and  physiological  properties  of  (  Veley 
and  Symes),  A.,  ii,  516. 
Strontium  and   calcium,    separation   of 
the  spectral  lines  of,  in  the  magnetic 
field  (Moore),  A.,  ii,  559. 
salts,  action  of,  on  algae  (LoEw),  A., 
ii,  322. 
Strontium,  detection  of,  barium,  calcium 
and  lead  (Browning  and  Blumen- 
thal),  a.,  ii,  1032. 
separation  of,   from  calcium  (Moser 
and     Machiedo),     A.,      ii,     439  ; 
(Hinds),  A.,  ii,  440. 
separation    of  barium,    calcium    and 
(Horn  van  der  Bos),  A.,  ii,  228  ; 
(Birnbrauer),  a.,  ii,  770. 
Strophantin  and  digitoxin,  comparative 
action  of,   on  the   heart  (RoDOLico), 
A.,  ii,  515. 
Striiverite   from   South   Dakota  (Hess 

and  Wells),   A.,  ii,   499. 
Strychnine,  inhibition  of  the  toxic  pro- 
perties   of,    by    peripheral    nerves 
(Wada),  a.,  ii,  315. 
persistence  of,  in  a  corpse  (Cram  and 

Meserve),  a.,  ii,  315. 
influence  of,  on  bacteria  (Sadikoff), 

A.,  ii,  1018. 
hydrochloride,   double  salt  of,    with 
antimony  pentachloride  (Thomsen), 
A.,  i,  484. 
heptaiodide  (Krauze),  A.,  i,  1016. 
benzaldehyde  sulphite  and   anhydro- 
sulphite  (Mayer),  A.,  i,  224. 
Strychnine,    Tnonohromo-,    tetrachloro-, 
and     octochloro-,    and    their    deriva- 
tives (Ciu.sa  and  Scagliarini),  A., 
i,  1016. 
Strychnine,  detection  of  (Denig4:s),  A., 
ii,  673. 
detection  of,  colorimetric   (Mameli), 

A.,  ii,  552. 
estimation  of,  colorimetrically  (Scan- 
dola),  a.,  ii,  553. 
Strychnos      alkaloids      (Leuchs      and 
Anderson),      A.,      i,     746,     1018 ; 
(Leuchs  and  Geiger),  A.,  i,  1018  ; 
(Tunmann),  a.,  ii,  144. 
Stuppeaio  acid  (Hesse),  A.,  i,  210. 
Styrene   and    its  derivatives,    heats   of 
combustion  of  (Lemoult),  A.,  ii,  583. 

c.  ii. 


styrene,    action   of  magnesium   organic 

compounds  on  (Oddo),  A.,  i,  433. 
Styrene,    ^'-'^^^loro-c^-nitro-,      oi-nitro-o- 
hydroxy-,  and  its  -3-carhoxylic  acid, 
£ti-nitro-TO-      and       ^-hydroxy-,      and 
w-S-dmitTo-  2-hydroxy-  (Remfry),  T., 
286  ;  P.,  21. 
Styrenes,   heats  of  combustion  of  (Au- 
wers.  Roth,  and  Eisenlohr),  A.,  ii, 
1065. 
o-  S  tyryl-  SS  -  dim  ethylf  ulgenic  acid 

(Stobbe,   Benary,  and  Seydel),  A., 
i,  381. 
a-Styryl-5S-dimethylfulgide      (Stobbe, 

Bknary,  and  Seydel),  A.,  i,  380. 
/8-Styryl-/8'-furyldivinyl  ketone  (Bauer 

and  Dieterle),  A.,  i,  922. 
Styryl  methyl  diketone  {benzylidenedi- 
acetyl)  and  its  hydrazone  derivatives 
(DiELS  and  Andersonn),  A.,  i,  464. 
2-Styryl-3-methyl  4-quinazolone,      and 
amino-  (Bogert,  Bell,  and  Amend), 
A.,  i,  162,  163. 
Styryl-m,  and  ^-oxyacetic  acid,  oj-nitro-, 
ethyl  ester  (Remfry),  T.,  286  ;  P.,  21. 
2-Styryl-4-quinazolone  and  3-amino-,  7- 
acetylamino-,  3:7-diacetylamino-,  and 
o-hydroxy-,  and  their  derivatives  (Bo- 
gert, Bell,  and  Amend),  A.,  i,  162. 
Styryl     /S-styrylvinyl      ketonephenyl- 
hydrazone  (Bauer   and   Dieterle), 
A.,  i,  992. 
Sublimation,  apparatus  for  (Diepolder), 
A.,  ii,  96  ;  (Wright),  A.,  ii,  384. 
in  a  vacuum,  apparatus  for  (Christo- 
pher), P.,  236. 
Substance,    C4HCIg,    from   aaoySS-hexa- 
chloro-A/3-butylene    and    quinoline 
(Nicodemus),  a.,  i,  346. 
C4H10O2,  from  the  action  of  light  on 
acetone  and   ethyl  alcohol  (CiAMl- 
gian  and  Silber),  A.,  i,  514. 
C4Hg02N4,  from  ethyl  bromosuccinate 
and  hydrazine  hydrate,  and  its  de- 
rivatives  (CuRTius  and  Gockel), 
A.,  i,  402. 
C5HioOgN4,  from  oxidation  of  3-  and 
7-methyluric    acids    (Grohmann), 
A.,  i,  691. 
CgHjgOgNg,  from  oxidation  of  3-  and  7- 
methyluric  acids  (Grohmann),  A,, 
i,  691. 
CgHjaS,    from    o^-di-iodohexane    and 
potassium  sulphide  (v.  Braun),  A., 
i,  75. 
CgHj02NCl2,   from  s-dimethylpyrrole 
and  sulphuryl  chloride,  aiid  its  de- 
rivatives (Colacicchi),  a.,  i,  225. 
C^HgOSg,  from  o-thienyl  methyl  ke- 
tone, carbon  disulphide  and  potass- 
ium hydroxide  and  its    derivatives 
(Kelber  and  Schwaez),  A.,  i,  740. 
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Substance,  C^Hg04N2'  fi'O"^  condensation 
of  nitromethane  and  5-nitrosalicyl- 
aldehyde  (Remfry),  T.,  287. 

C7Hio03]Sr2,  from  hydrazine  hydrate 
and  ethyl  dimethylpyronedicarb- 
oxylate  (Palazzo  and  Liverani), 
A.,  i,  921. 

CsHigOg,  from  condensation  of  cro- 
tonaldehyde  (Smedley),  T.,  1631. 

C8H14O.2,  from  condensation  of  cro- 
toualdehyde  (Smedley),  T.,  1632. 

CgHjgOa,  from  oxidation  of  camphene 
(Henderson  and  Sutherland), 
T.,   1548;  P.,  212. 

CgHgOSg,  from  acetophenone,  carbon 
disulphide,  and  potassium  hydr- 
oxide, and  its  ethers  (Kelber  and 
ScHWARz),  A.,  i,  741. 

C9H9O2N3,  from  cinuamoylhydrazide 
hydrochloride  and  sodium  nitrite 
(Muckermann),   a.,  i,  682. 

C9H15O2N3,  from  extract  of  mushroom, 
and  its  aurichloride  (Kutscher), 
A.,  ii,  528. 

CgHigOfiP,  from  o-hydroxy-j8)3- 
dimethylbutyric  acid  and  phos- 
phorus pentachloride  (Richard), 
A.,  i,  8. 

C10HJ0O4,  from  3:4-dihydroxycinnamic 
acid  and  methyl  alcohol  (Posner), 
A.,  i,  53. 

CioHjoOSg,  from  ^-tolyl  methyl  ketone, 
carbon  disulphide  and  potassium 
hydroxide,  and  its  derivatives 
(Kelber  and  Schwarz),  A.,  i, 
740. 

C10H14O2N2,  from  condensation  of 
methyl  etliyl  ketonecyanohydrin  and 
.sodiocyanoacetic  ester  (Inglis),  T., 
544  ;  P.,  46. 

CioHjgOaN,  from  bornylene  and  nitrous 
acid  (Henderson  and  Heilbron), 
T.,  1898;  P.,  249. 

CjoHj^OgN,  from  bornylene  and  nitric 
acid  (Henderson  and  Heilbron), 
T.,  1900;  P.,  249. 

C10H18O2N4,  from  chloralur  ethane 
(Diels  and  Gukassianz),  A.,  i, 
24. 

CiiHjq04,  from  w-bromomethylfurfur- 
aldehyde  and  barium  carbonate 
(Cooper  and  Nuttall),  T.,  1200  ; 
P.,  135. 

CjiHio04,  from  3:4-dihydroxycinnamic 
acid  and  methyl  alcohol  (Posner), 
A.,  i,  53. 

CUH14O4,  from  acetophenone  and  ethyl 
chlorocarbonate       (Haller       and 

'  Bauer),  A.,  i,  300. 

^nHisO,  from  aS-di-iodopentane  and 
potassium  sulphide  (v.  Braun), 
A.,  i,  75. 


Substance,    CuHjgON,  from  heating  a- 

methylglutaconic    acid    trans-semi- 

anilide  (Thole  and  Thorpe),  T., 

2231. 
CuHigOaNj,      from      chloralure  thane 

(Diels    and    Gukassianz),    A.,  i, 

24. 
Ci2H2i02N3,    from     ethyl    trimethyl- 

pyruvate  and  ammonia  (Richard), 

A.,  i,  8. 
Ci2H,30gN'3S2,    from    phenylindamine 

and  sodium  hydrogen  sulphite  (Weil, 

Durrschnabel,   and    Landauer), 

A.,  i,  1006. 
C13H48O12N8,      from      5-hydroxy-l:3- 

diethylhydantoylcarbamide  and 

acetone  (Biltz   and  Topp),    A.,    i, 

693. 
C14H19O8N3,  from  nitration  of  quinol 

diisobutyl     ether      (Nietzki     and 

Kesselring),  a.,  i,  39. 
OjgHigOj,  from  angelica  root  oil,  and 

its  derivatives  (BocKER  and  Hahn), 

A.,  i,  313. 
C15H24O,  from  the  oil  of  Pinus  pumilo 

(BocKER  and  Hahn),  A.,  i,  549. 
CigHi20g,  from  the  seeds  of  Casimiroa 

edulis    (Power  and  Call  an),   T., 

2006;  P.,  258. 
CigH2g04,    from    undecoic    acid    and 

formaldehyde  (Fokin),  A.,  i,  765. 
CigHi50N201,        from       o-2-chloro-l- 

naphthylpentan-7-one     and     semi- 

carbazide  (Sachs  and  Brigl),  A.,  i, 

721. 
Cj.;Hi802,     from     beuzophenone     and 

ethyl  ether  (Paterno  and  Chieffi), 

A.,  i,  65. 
Ci7Hi402N,    from    o-    or    )3-naphtha- 

quinone   and     j9-methylthiolaniline 

(Zincke  and  Jorg),  A.,  i,  40. 
C1YHJ4O3NCI,      from     quinolylacetyl- 

veratrole     and     hydrochloric     acid 

(Mannich  and  Hubner),  A.,  i,  566. 
Ci8H40gBrj4,  from  the  ' '  urucuri  "  frait 

(Frank  and  Gnadinger),   A.,   ii, 

647. 
CigHigON,     from     2-methylquinoline 

methiodide    and    benzoyl    chloride 

(Vongerichten  and  Rotta),  A.,  i, 

677. 
Ci8HieON2,  from  oxidation  of  2-methyl- 

indole  (Planciier  and  Colacicchi), 

A.,  i,  566. 
C18H18O2N2,  from  aniline  and  6-chloro- 

3-uiethyl-a-pyrone       (Thole      and 

Thorpe),  T.,  2225. 
C18HJ8O2N4,       from      chloralurethane 

(Diels  and  Gukassianz),  A.,  i,  24. 
C18H15ON2CI,  from  diphenylcarbamyl 

chloride  and  pyridine,   salts  of  (v. 

Meyer  and  Nicolaus),  A.,  i,  121. 
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Substance,  C19H15ON,  from  oxidation  of 
/S-phenyljS-diphenylmethylhydr- 
oxylamine    (Angkli,    Alessandri, 
and  Aiazzo-Mancini),  A.,  i,  544. 

C19H19O3N3,  from  3-nitrocumaldehyde 
and  phenylmethylpyrazolone  (Piz- 
zuTi),  A.,  i,  62. 

CoftH,oOs,  from  bryony  root  (Power 
andMooRE),  T.,  940;  P.,  118. 

C20H17ON,  from  oxidation  of  3-benzyl- 
)3-diphenylmethylhydroxylamine 
(Angeli,  Alessandri,  and  Aiazzo- 
Mancini),  A.,  i,  545. 

C20H28NCI,  from  7-phenylpropyl 
chloride  and  dimetliylamine  (v, 
Braun),  a.,  i,  35. 

CgoHgsNBr,  from  7-phenylpropyl 
bromide  and  dimethylaniine  (v. 
Braun),  A.,  i,  35. 

CgoHigOgNBr,  from  2-(6-nitropiper- 
onyl)-naphthaflavanone  and  bromine 
(Torrey  and  Cardarelli),  A.,  i, 

68.  .  .  r 

C21HJ7ON,     from      decomposition    ot 
phenylnitromethane  (Heim),   A.,  i, 
28 
C.2iH2i06N3,  from  brucine,  nitric  acid 
and  potassium  hydrogen  carbonate, 
and  its  quinone  (Leuchs  and  Ander- 
son), A.,  i,  746. 
C22H24O2,  from  4:7-dimethylcoumarin 
and   its  bromine  derivative  (Fries 
and  Volk),  A.,  i,  205.      ^  ^  ^  ^^ 
C22H14N2S,  from  diketone  CgaHiANg 

(Angelico),  a.,  i,  1033. 
C22H25ON3,  from  quinoline  and  hydr- 
oxy lamine  (Kaufmann  and  Stru- 
bin),  a.,  i,  321. 
C22H.28N2S,      from      carvone      hydro- 
sulphide     and     hydrogen     cyanide 
(Steele),  P.,  240. 
C22H30O4S,    from    hydrolysis    of    the 
compound  of  hydrogen  cyanide  and 
carvone     hydrosulphide     (Steele), 

P->  241. 
C23H22N2,  from  the  action  of  light  on 

quinaldine  and  acetone,  and  its  salts 

(Ciamician  aud  Silber),  A.,  i,  647. 
C03H32O2,  from  benzophenone  and  iso- 

amyl  ether  (Patern5  and  Chieffi), 

A.,  i,  66.  .         r  o 

C24H20O4N2,  from  condensation  ot   3- 

keto-2-^-dimethylaminoanilcoum- 

aran  and  2-coumaranone  (Fries  and 

Hasselbach),  a.,  i,  151. 
C26H22O3N4,    from    interaction    of    o- 

nitroso-/3-naphthol,       methylamme 

hydrochloride     and     formaldehyde 

(Lange),  a.,  i,  505. 
C26H40O4N2,  from  reduction  of  dioscor- 

ine,  and  its  aurichloride  (Gorter), 

A.,  i,  562. 


Substance,  C27H22O3,  from  the  action  of 

light   on   benzophenone   and   benz- 

aldehyde  (Ciamician  and  Silber), 

A.,  i,  647. 
C32H23N5,  from  sodium  benzeneazo-o- 

naphthyl  sulphite  (Voroschtsoff), 

A.,  i,  820. 
C35H27N3,   from  chlorinated    pyridine 

aud     /3-naphthylamine     (Reitzen- 

STEIN  and   Breuning),  a.,  i,  227. 
C44H27O3N9,  from  diketone  C22H14O2N2 

(Angelico),  A.,  i,  1033. 
Succinic   acid,  oxidation  of,  by  animal 

tissues  (Battelli  and  Stern),  A., 

ii,  132. 
brucine  hydrogen  salt  of  (Pickard  and 

Kenyon),  T.,  60. 
yttrium  salt  of  (Benner),  A.,  ii,  285. 
menthyl  esters  of  (Hilditch),  T.,  222  ; 

P.,  6. 
Succinic  acid,  bromo-,  ethyl  ester,  action 
of  hydrazine  hydrate  on  (CuRTius 
and  Gockel),  A.,  i,  401. 
s-dihvomo;  action  of  aliphatic  amines 
on  (Frankland  and  Smith),  P., 
320. 
action  of  benzylamine  on  (Frank- 
land),  T.,  1775;  P.,  206. 
cinchonine  and  strychnine  salts  of 
(Holmberg),  a.,  i,  768. 
a-chloro-,  ethyl  ester  (McKenzie  and 
Barrow),  T.,  1919. 
Succinic  acids,  stereoisomeric  dihalogen 
(Holmberg),  A.,  i,  767. 
dihvomo;  configuration  of  the  stereo- 
isomeric (McKenzie),  P.,  150. 
isoSuccino-jo-toluidic   acid,    ethyl   ester, 
crystallograi>hy  of  (Rosati),  A.,  i,  776. 
Succinylacetoacetic  acid,  ethyl  ester,  and 
its  hydrazine  and  hydroxylamine  de- 
rivatives (Scheiber  and  Lungwitz), 
A.,  i,  836. 
Succinyldiacetoacetic  acid,  ethyl  ester 
(Scheiber  and  Lungwitz),  A.,  i,  836, 
Sucrose   (saccharose,  cane-sugar)   in  the 
roots       of      the        Aristolochiacese. 
(Lesueur),  a.,  ii,  525. 
action  of  ultra-violet  light  on  (BiERRY, 
Henri,  and  Ranc  :   v.  Euler  and 
Ohlsi^n),  a.,  i,  524. 
solubility    of    lime    in    solutions    of 
(Cameron  and  Patten),  A.,  i,  179  ; 
(Claassen),  a.,  i,  606. 
effect  of,  on  the  accuracy  of  the  copper 

voltameter  (Dede),  A.,  ii,  461. 
behaviour  of,  on  heating  (Duschsky), 

A.,  i,  607,  769. 
fate  of  injected,  in  the  body  (Heilner), 

A.,  ii,  635. 
liquid,  density  of,  and  of  its  solutions 
in  water  (ScHWEKs),  T.,  1478  ;  P., 
208. 


ii.  1600 


INDEX    OF   SUBJECTS. 


Sucrose  {saccJiarose, cane-sugar),  inversion 
of,  by  bees  (Kokndoerfer),  A.,  ii, 
1008. 
action    of  injections   of    (Wilenko), 

A.,  ii,  1015. 
detection  of,  in  wines  (Schaffer  and 
Philippe:  Rothenfusser),  A.,  ii, 
665. 
estimation  of,  in  the  presence  of  other 

sugars  (JoLLEs),  A.,  ii,  74. 
estimation  of,  in  beet-sugar  molasses 

(Ogilvie),  a.,  ii,  232. 
estimation   of  calcium   oxide   in    the 
products  of  refining  of  (Weisberg), 
A.,  ii,  659. 
estimation  of  sugar  and  of  calcium  in 
the  residues  from  refining  of  (LiN- 
det),  a.,  ii,  664. 
Sugar,     formation     of,     in    the     liver 
(Loewit),  a.,  ii,  130. 
adsorption  of,  from  solutions  (Wieg- 
NER  and  Burmeister),  A.,  ii,  259. 
action  of  chemical  substances  on  tlie 
excretion  of  (Baer  and  Blum),  A., 
ii,  512. 
influence  of  hydrazine  on  the  amount 
of,  in  blood  (Underhill),  A.,  ii,910. 
influence  of  the  liver  on  the  combustion 

of  (VerzAr),  a.,  ii,  746. 
injected,  efi"ect  of  muscular  work  on 
the   decomposition   of  (Hohlweg), 
A.,  ii,  127. 
estimation  of  (Bang),  A.,  ii,  664. 
estimation  of,  by  safranine  (Hassel- 

BALCH  and  Lindhard),  A.,  ii,  73. 
estimation  of,  in  blood  (Michaells 
and  Rona),  A.,  ii,  73  ;  (Rona  and 
Doblin),  a.,  ii,  302;  (Frank),  A., 
ii,  340;  (Lupine  and  Boulud),  A., 
ii,  619, 
estimation  of,  in  urine  (Gaebel),  A., 

ii,  73 ;  (Bang),  A.,  ii,  664. 
estimation  of  iodonietrically,  in  urine 
(Fernau),  a.,  ii,  664. 
Sugars,  relation  between  the  configura- 
tion and  rotation  of  (Anderson), 
A.,i,  770. 
efl'ect  of,  on  solutions  of  salts  (Glover), 

T.,379. 
action  of  ammonia  and  of  sodium  carb- 
onate and  hydroxides  on  solutions  of 
(JoLLEs),  A.,  i,  421. 
influence  of  arsenic  compounds  on  the 
fermentation  of,  by  yeast  (Harden 
and  Young),  A.,  ii,  619. 
action   of   muscle    plasma   and    pan- 
creatic   extract    on    (Levene    and 
Meyer),  A.,  ii,  414. 
decomposition  of,  by  bacteria  (Men- 
del), A.,  ii,  318. 
action  of  Bacillus  lactis  a£rogenes  on 
(Walpole),  a,,  ii,  318. 


Sugars,  degradation  of  (Jolles),  A.,  i, 
15. 
o-carboxyanilides  of  the  (Irvine  and 

Hynd),  T.,  161  ;  p.,  9. 
estimation    of,   quantitatively    (Bar- 
DACH    and    Silberstein),    A.,    ii, 
663. 
estimation  of,  in  liquorice  root  (Erik- 
sson), A.,  ii,  346. 
estimation  of,  in  syrups  (Main),  A., 

ii,  446. 
reducing,  estimation  of  (Benedict), 
A.,  ii,  340. 
Sugar,  beet-,  influence  of  nutrition  on 
the  composition  of  (Andrl^k  and 
Urban),  A.,  ii,  427. 
non-protein  nitrogenous  substances  in 

(Smolenski),  a.,  ii,  145. 
glycuronic  acid  derivative  from  (Smo- 
lenski), A.,  ii,  428. 
Sugar  group,  syntheses  of  bases  of  the 

(Fischer  and  Zach),  A.,  i,  117. 
Sugar,  invert-.  See  Invert  sugar. 
"  Sugar  sand,"  constituents  of  (War- 

rkn),  A.,  ii,  821. 
Sugar  solutions,  fermented,  the  influence 
of,  on  the  respiration  of  wheat  .seed- 
lings (Iwanoff),  a.,  ii,  48. 
Sulphamide,  nitro-,  and   its   silver  salt 
(Ephraim  and  Lasocki),  A.,  ii,  276. 
Sulphaminobenzoylaminonaphthols, 
preparation   of,    and    their   sulphonic 
acids    (Farbenfabriken    vorm.    F. 
Bayer  &  Co.),  A.,  i,  630. 
Sulphammonium (Ruff  and  Hecht),  A., 

ii,  277;  (Ruff),  A.,  ii,  484. 
Sulphanilide,  and  its  derivatives  (Wohl 

and  Koch),  A.,  i,  36. 
Sulphatide  from  the  human  brain  (Koch), 

A.,  ii,  129. 
Sulphides.     See  under  Sulphur. 
Sulphinic  acid,  chloro-,  propyl  and  iso- 
butyl  esters  of  (Stabler  and  Schirm), 
A.,  i,  174. 
Sulphinic    acids,    aromatic,    intramole- 
cular condensation   of  (Hilditch), 
T.,  1091  ;  P.,  139. 
ortho-substituted  (Claasz),  A.,  i,  436. 
o-Sulphobenzoic  acid,  and  imino-,  and 
their   potassium   and    barium   salts 
(Bertolo),  a.,  i,  858. 
derivatives  of  (Cobb  and  Fuller),  A., 
i,  637. 
2)-Sulphoben2oic    acid,    o-amino-,   fluor- 
escence   of,    and    its    silver   salt 
(Kastle),  a.,  i,  200. 
fluorescence  of,  and  its  derivatives 
(Kastle  and  Haden),  A.,  i,  974. 
Sulphobenzoic  acids,  amino-,  and  nitro- 

(van  Dorssen),  a.,  i,  29. 
Sulphohydrazide,     hydrazine     salt     of 
(Ephraim  and  Lasocki),  A.,  ii,  277. 
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Sulphonates,  metallic  and  organic  pre- 
paration of  (Seyewetz  and  Poizat), 
A  ,  i,  360.  ,      ,  , 

Sulphones,  aromatic,  action  of  sulphur 
on  (BoESEKEN),  A.,  i,  533.  _ 

Sulphonic  acid,  C^H^O.NS,  banum 
salt  of,  from  reduction  of  o-benzoyl- 
benzoic  acid  anhydroxime  (Kose),  A., 

i   372 
Sul'phonic  acid,  nitroso-  (Manchot),  A., 

ii,  107  ;  (Raschig),  a.,  u,  200. 
Sulphonic  acids,  preparation  of,  in  the 

free  state  (Kastle),  A.,  i,  30. 
Sulphonyl  chlorides,  action  of  teitiary 

bases  on  (Weuekind  and  Schenk), 

A.,  i,  190.  , 

Sulplionyl-??-toluquinone,       .  bromo- 

(ZiNCKE  and  Brune),  A.,  i,  ly/- 
Sulpho-i^-toluidide  (WoHL  and  Koch), 

A      1    S7 
Sulpiiur  and   nitrogen,  relative   atomic 
weights  of  (BuKT  and  Usher),  A., 

mutual   behaviour  of    tellurium  and 

(Chikashig^),  A.,  11,  9,8. 
equilibrium  of  (Smits),  A.,  u,  1077. 
equilibrium   of    the    n>odifications   of 

(Smith  and  Carson),  A.,  u,  977. 
heat  content  of  forms  of  (Lewis  and 

Ranpall),  a.,  u,  371.  .   .     „f 

relation  between  the  triple  points  ot 

(KiiUYT),  A.,  ii,  879. 
absorption  of  light  by  (WiGAND),  A., 

reversible"     reaction    ^of,     in      light 

(Wigand),  a.,  ii,  8^8.      _ 
action    of,    in    the    vulcanisation    of 

rubber  (Bary  and  Weydert),  A., 

prepaJad^n  of  colloidal  solutions  of, 
^   by   fractional    coagulation   (Od^n), 

A  .  ii,  388.  ,     . 

colloidal  (Raffo  and  Mancini),  A. 
ii,  878.  „- 

colours  of  (LlESEGANG),  A.,  u,  6i 
effect  of,     on   sulphur    metabolism 
(Maillard),  a.,  u,  622. 
hydrosols,  preparation  and  properties 
of(ODi^N),  A.,ii,  971.         .^„_^s 
liquid,   surface  tension   of    (KI-DGE), 
A.,ii,  258.  .  .       ^ 

and  its  compounds,  action  of  on 
hydrazine  (Ephbaim  and  I'iotb- 
owsKi),  A.,  ii,  275,  ^^faia 

direct   combination    of,   with   metals 

(Ohmanx),  a.,  11,  481. 
action     of,    on    aromatic     sulphones 

A    ii  222  ;  (Marcille),  A.,  u,  42y. 
required  by  farm  .crops   (Hart  and 
Peterson),  A.,  ii,  431. 


Sulphur,    action    of,    in    the    intestine 
(Frankl),  a.,  ii,  749. 
metabolism.     See  under  Metabolism. 
in  proteins  (Johnson  and  Burnham), 
A.,  i,  696  ;  (Johnson),  A.,  i,  758. 
compounds,     absorption     spectra     ot 
(Purvis),  A.,  n,  560. 
action   of,  on  metabolism  (Jones), 
A.,  ii,  742.  ^      ,       .. 

volatility   of   (Del^pine),    A.,   u, 

1061.  „        s       A         ••      ASA 

with  phosphorus  (Mai),  A.,  u,  484, 

719. 
Sulphur   mo?^ochloride,    action    of,     on 
benzene,  chlorobenzene  and  tolu- 
ene   (Boeseken    and    Konxng), 
A.,  i,  532.  ,  ., 

use  of,  in  analysis  of  the  rare  earth 
minerals  (Hicks),  A.,  u,  934. 
Thionyl  chloride,   action  of,   on  alco- 
hols, in  presence  of  a  tertiary 
base  (Darzens),  A.,  i,  513. 
action  of,  on   esters  of  hydroxy- 
acids  in  presence  of  a  tertiary 
base  (Darzens),  A.,  i,  517.  _ 
action     of,    on    optically    active 
hydroxy-acids        and        esters 
(McKenzie  and  Barrow),  i., 
1910  ;  P.,  232.  . 

action    of,  on  magnesium    alkyl 

halides  (Oddo),  A.,  i,  28b. 
action     of,    on    metallic     oxides 
(Darzens  and  Bourion),  A.,  u, 
878 
action  of,  on  tellurium  (v.  HoRV- 
Ath),  a.,  ii,  598. 
Sulphuryl  chloride,  action  ot,  on   s- 
dimethylpyrrole  (Colacicchi), 
A.,  i,  224.  _  ^    . 

action  of,  on  metals  (North),  A., 

ii,  798.  ,     „ 

action  of,  on  tellurium  (v.  HoRV- 
Ath),  a.,  ii,  598. 
Sulphides,    estimation    of,  ..m   alkali 
cyanide  (Rossiter),  A.,  ".654. 
Sulphur   dioxide,    ovthobaric    densities 
and  the  rectilinear  diameter  ot,  m 
the  nei<^hbourhood  of  the  critical 
point  (Cardoso),  A.,  ii,  854. 
equilibrium  of,  with  methyl  alcohol 
(BATJMEand  Pamfil),  A.,  i,  414. 
liquid,    electrical     conductivity    of 
solutions  of  (Franklin),  A.,  n, 

1052.  ,  ,  , 

absorption  of,  by  caoutchouc  and  by 
blood  charcoal  (Reychler),  A., 

ii   19 
action  of,  on   ammonia    (Ephraim 

and  Piotrowski),  A.,  u,  ^74. 
influence  of  organic  liquids  on  the 

interaction  of  hydrogen  sulphide 

(Klein),  A.,  ii,  200. 
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Sulphur  dioxide,  action  of,  on  magnes- 
ium alkyl  halides  (Oddo),  A.,  i, 

286. 
reduction   of,   in    the    jiresence    of 

nickel  (Neogi    and   Adhicary), 

A.,  ii,  107. 
use  of,  in  iodonietiic  analysis  (El- 

vove),  a.,  ii,  148. 
estimation     of,     in    white     wines 

(Richter),  a.,  ii,  330. 
^Wozide,    quantitative    estimation  of, 
in  sulphuric  acid  (Finch),  A.,  ii, 
150. 
Sulphurous  acid,  velocity  of  the  re- 
action    between    iodic     acid     and 
(Patterson    and    Forsyth),    P., 
320. 
Sulphuric  acid,  molecular  weight  and 

constitution       of      (Oddo      and 

Anelli),  a.,  ii,  717. 
dissociation  of  (Drucker),  A.,    ii, 

687  ;  (Enklaar),  A.,  ii,  1071. 
physical  properties   of  mixtures  of 

ether  and  (Pound),  T.,  698. 
ammonia  and  water,  equilibrium  in 

the  system  (van  Dorp),  A.,   ii, 

379. 
and  ethyl   alcohol,   equilibrium  in 

the  reaction  between  (Kremann), 

A.,  ii,  28. 
and  methyl  alcohol,  equilibrium  in 

the  reaction  between  (Kremann 

and  Neumann),  A.,  ii,  28. 
oxidation    of   hydrogen    by    (MlL- 

bauek),  a.,  ii,  872. 
interaction  of  aromatic  disulphides 

and  (Prescott  and  Smiles),  T., 

640  ;  P.,  65. 
interaction    of     aromatic    disul])h- 

oxides  and  (Hilditoh),  T.,  1091  ; 

P.,  139. 
action  of,    on  p-t6\j\    ethyl    ether 

(Roberts  and  Alleman),  A.,  i, 

369. 
theory  of  the  lead  chamber  process 

for     (Raschig),     a.,     ii,     272; 

(Wentzici),    a.,    ii,    273,    878; 

(Divers),  A.,  ii,  596. 
organic  catalytic  reactions  of  (Oddo), 

A.,  i,  943. 
estimation       of,        gravimetrically 

(Klein),  A.,  ii,  822. 
and  sulphates,  estimation  of,  volu- 

metrically( Auger  and  Gabillon), 

A.,   ii,    330 ;   (Repiton),  A.,    ii, 

331. 
estimation      of,     in      rain      water 

(WiTUYNj),  A.,  ii,  432. 
estimation  of,  in  soils  (de  Sornay), 

A.,  ii,  1027. 
estimation   of  sulphur   trioxide    in 
.  (Finch),  A.,  ii,  150. 


Sulphur  :— 
Sulphates,  exact  estimation  of  (John- 
ston and  Adams),  A.,  ii,  766. 
Persulphates,    organic,     of    bivalent 
metals  (Barbieri  and  Calzolari), 
A.,  ii,  889. 
Hyposulphurous    acid,    conductivity 
and  dissociation  of,   compared  with 
analogous      sulphur-oxygen      com- 
pounds (Jellinek),  a.,  ii,  362. 
Hyposulphites,   preparation    of,    and 
their     equilibrium     with      water 
(Jellinek),  A.,  ii,  278,  799. 
electrolytic,  preparation  of  (Jelli- 
nek), A.,  ii,  482. 
potential  of  reactions  of  (Jellinek), 
A.,  ii,  365. 
Thiosulphates,    detection    of    (Caso- 

lari),  a.,  i,  197. 
Thionates,  reactions  of  (Feld),  A.,  ii, 

289. 
Dithionic  acid,  velocity  of  decomposi- 
tion of  (Mullek),  a.,  ii,  266. 
Feutathionic  acid,   occurrence   of,   in 
natural  waters (Maclaurin),  P.,  10. 
Sulphur,  estimation  of  (Anelli),  A.,  ii, 
533. 
estimation    of,    in   brass  and  bronze 

(Thurnauer),  a.,  ii,  150. 
estimation  of,  in  coal  (Warunis),  A., 

ii,  436. 
estimation  of,  in  coal  gas  (Blair),  A., 

ii,  534. 
estimation  of,  in  iron  and  steel  (Wenn- 

mann),  A.,ii,  1026. 
estimation  of,   volumetrically,  in  iron 

and  steel  (Elliot),  A.,  ii,  1131. 
apparatus  for  estimation  of,  in  iron  or 
steel    (Wennmann),    A.,    ii,    653, 
938  ;  (Jaboulay),  A.,  ii,  654. 
estimation  of,  in  metabolism  (Taylor), 

A.,  ii,  410. 
free,  estimation  of,  in  minerals  (LSvY- 

W.),  A.,  ii,  1130. 
estimation  of,   in  organic  compounds 

(Warunis),  A.,  ii,  67. 
estimation  of,  in  petroleum  (Sanders), 

P.,  329. 
sublimed,  estimation  of,  in  a  mixture 
of  different  sulphurs  (Taurel  and 
Griffet),  a.,  ii,  533. 
estimation  of,   in  tissues  (Wolf  and 

Osterberg),  a.,  ii,  67. 
estimation  of,  in  urine  (Denis),  A.,  ii, 
66;   (Schmidt),  A.,  ii,  67;    (Bene- 
dict),   A.,   ii,    330;    (Salkowski), 
A.,  ii,  626. 
Sulphur  organic  compounds,    aromatic 
(Zinckr),  A.,  i,  368. 
Sulphides,  aromatic,  electrolytic  oxid- 
ation of  (Fichteb  and  Sjostedt). 
A.,  i,  41. 
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Sulphuric  acid.     See  under  Sulphur. 
Sulphur  insulation,  effect  of  light   on 

(Bates),  A.,  ii,  836. 
Sulphuryl  chloride.     See  under  Sulphur. 
Sunflower.     See  Helianthus. 
Suprarenal  glands,  constituents  of  the 
(Lohmann),  a.,  ii,  630. 
depressor  action  of  the  (Studzinski), 
A.,  ii,  509. 
Surface  energy,    molecular,    of  organic 
suhstaiices,  abnormal  temperature-co- 
efficieuts  of  the  (Walden),  A.,  ii,  97. 
Surface      tension,     measurements      of 
(Magini),  a.,  ii,  258. 
measurement    of,    by   the   method   of 
capillary  rise   (Verschaffelt  and 
VAN  der  Noot),  a.,  ii,  701. 
at  contact  of  two  liquids   (van   der 
Noot),  A.,  ii,  859. 
Suspensions,   viscosity  of  (Bancelin), 

A.,  ii,  1067. 
Sweat,  elimination  of  nitrogen,  sulphur 
and  phosphorus  in  human  (Taylor), 
A.,  ii,  307. 
Syphilis,      mercury      therapeutics       of 

(Launoy  and  Levaditi),  A.,  ii,  912. 
Syphilis   reaction,  action  of  cholesterol 
and  its  derivatives  in  the  (Browning 
and  Cruickshank),  A.,  ii,  1014, 1118. 
4-8yringoyloxybenzoic    acid   (Fischer, 
Freudenberg,  and  Lepsius),   A.,  i, 
875. 
Sjrrup,    estimation   of  ash  and  sugar  in 
(Main),  A.,  ii,  446. 
estimation  of  gum  in  (Rocques   aud 
Sellier),  a.,  ii,  775. 
Systems,  adsorption,  general  phase  theo- 
rem for  (Pawloff),  a.,  li,  99. 
two-component,     space      figure      for 

(White),  A,,  ii,  1064. 
disperse  (v.  Weimarn),  A.,  ii,  381. 
application   of  the    phase    rule    to 

(Pawloff),  A.,  ii,  27. 
condensed  (Pawloff),  A.,  ii,  263. 
heterogeneous,  formation  of  layers  in 
(Hatsciiek),  A.,ii,_972. 
velocity   of  reaction   in   (Boselli), 

A.,  ii,  196,  265. 
reactions  in,  and    the   influence   of 
alcohol  on   the  same  (Jablczyn- 
SKi  and  Jablgnski),  A.,  ii,  27. 

T. 

"Tagayasan"  wood,  causing  inflamma- 
tion (Iwakawa),  a.,  i,  793. 

o-Tanacetogencarboxylic  acid,  methyl 
ester  (Semmler  and  Mayer),  A.,  i, 
733. 

Tanacetone,  detection  of,  in  absinthe 
(Enz:  Philippe  and  v.  Fellenberg), 
A.,  ii,  1040. 


Tanacetone,    hydrazone   of,  and  its  de- 

rivativrs  (Kijneh),  A.,  i,  71. 
d-Tanacetyl   alcohol    (0-thujyl    alcohol) 
and   its  derivatives   (Paolini),  A.,  i, 
731. 
Tan  liquors,  estimation  of,  electrometric- 

ally  (Sand  and  Law),  A.,  ii,  233. 
estimation  of  acids  in  (Procter  and 

Seymour-Jones),  A.,ii,  76  ;  (Wood, 

Sand,  and  Law),  A.,  ii,  942. 
Tannin,  composition  of  (Steinkopf  and 

Sargarian).  a.,  i,  1004. 
in  plant  cells  (LoEW  and   Bokorny), 

A.,  ii,  324. 
in  ripening  fruits  (Lloyd),  A.,  ii,  918. 
in.the  roots  of  FiYis  (Petri),  A.,  ii,  325. 
solutions,  reactions  of  (Grasser),  A., 

ii,  1040. 
estimation    of,    by    means    of  casein 

(NiERENSTEIN),  A.,  ii,  236. 
estimation   of,    by    means    of   nickel 

hydroxide  (Singh),  A.,  ii,  946. 
estimation  of,  by  means  of  the  refract- 

ometer   (Falciola    and    Corridi), 

A.,  ii,  163. 
estimation  of,  in   wines  (Malvezin), 

A.,  ii,  779. 
glycerol  and  tartaric  acid,  estimation 

of,  in  liquids  (Hinard),  A.,  ii,  942. 
Tannins  (Nierenstein),  A.,  i,  382. 
Tantalic  acid.     See  under  Tantalum. 
Tantalum,   atomic   weight  of  (Chapin 

and  Smith),  A.,  ii,  899. 
melting-point    of     (v.    Pirani    and 

Meyer),  A.,  ii,  899. 
solubility   of  hydrogen  in   (Sieverts 

and  Bergner),  A.,  ii,  990. 
estimation  of,  and  coluinbium  (Foote 

and  Langley),  A.,  ii,  71,  72. 
Tantalic  acid  and  its  sodium  salt,  pre- 
paration    of,    from    natural     sources 
(Wedekind  and  Maass),  A.,  ii,  44. 
Tar  on   roads,   effect  of,   on   vegetation 

(Mirande),  a.,  ii,  64. 
Taririolyl  chloride,  c^i-iodo-  (Hoffmann- 
La  Roche  &  Co.),  A.,  i,  601. 
"  Tartar,"  dental,  formation  of  (Baril- 
la), A.,  ii,  741. 
Tartaric       acid,       dibenzylamides      of 

(Frankland),  T.,  1782;  P.,  206. 
salts  of  (Hilt)ITCh),  T.,  236. 
basic  barium  salts  of  (Quartaroli), 

A.,i,  176. 
cupric  salts  of  (Pickering),  T.,  169  ; 

P.,  7. 
potassium  salt,  action  of  the  oxides  of 

lead  on  (Krauskopf),  A.,  i,  519. 
di-0-oatyl    esters    of    (Pickard    and 

Kenyon),  T.,  68. 
action     of,    on    starch    and    dextrin 

(Oechsner  de  Coninck  and  Ray- 
naud), A.,  i,  771. 
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Tartaric    acid,    estimation  of  (Ordon- 
NEAU),  A.,  ii,  77  ;  (Heczko),  A.,  ii, 
341,  342, 
estimation  of,  in  fruits  and  their  juices 

(Warcollier),  a.,  ii,  1038. 
estimation  of,  in  tartrates  and  in  wines 

(Kling),  a.,  ii,  666. 
estimation      of,     in     wine     residues 

(Carles),  A.,  ii,  342. 
glycerol    and  tannin,   estimation   of, 
in  liquids  (Hinard),  A.,  ii,  942. 
Tartaric  acids,  behaviour  of,  in  the  or- 
ganism  (Neuberg  and  Saneyoshi), 
A.,  li,  1016. 
Tartrates,    fermentation      of    (Ordon- 
NEAU),  A.,  i,  420. 
estimation    of   (ToBLEE    and    Cara- 
MEf.Li).  A.,  ii,  447. 
Tate's  laws  and  the  weight  of  a  falling 
drop    (Morgan),    A.,   ii,    372,    584  ; 
(Morgan  and  Thomssen),  A.,  ii,  584; 
(Morgan  and Daghlian),  A.,  ii,  585  ; 
(Morgan    and    Schwartz),    A.,    ii, 
698  ;    (Morgan  and   Cann),   A.,   ii, 
699;  (Morgan  and  McAfee),  A.,  ii, 
857  ;  (Morgan  and  Owen),    A.,    ii, 
1067. 
Tautomeric  compounds,  thermocheraieal 
characteristics    of   (Sventoslavsky), 
A.,  ii,  188. 
Tautomerism,      studies     on     (Knorr, 
RoTHE,  and  Averbeck),  A.,  i   516  ; 
(Knorr  and  Fischer),  A.,  i,  976  ; 
(Knorr  and  Schubert),  A.,  i,  948. 
keto-enolic  (Meyer),  A.,  i,  350,  833, 
865  ;  (Meyer  and  KappelmeierI, 
A.,  i,  832. 
Tektites,  gases  enclosed  in  (Beck),  A., 

ii,  292. 
Telluric  acid.     See  under  Tellurium. 
Tellurium,       pure,       preparation        of 
(Schelle),  a.,   ii,   388. 
com^jlexity  of  ( H  arcoubt and  Baker), 

T.,  1311  ;  P.,  187. 
mutual    behaviour    of    sulphur    and 

(Chikashig:^),  A.,  ii,  978. 
action     of    sulphuryl     and     thionyl 
chlorides  on  (v,  HorvAth),  A.,  ii, 
598. 
Tellurium,     alkylammonium     salts    of 

(GuTBiER  and  Flury),  A.,  i,  182. 
Tellurium    alloys    with   cadmium    and 
with  tin  (Kobayashi),  A.,  ii,  40. 
with  gold  (Coste),  A.,  ii,  405. 
with  zinc  (Kobayashi),  A.,  ii,  1089. 
Telluric  acid,  oxalato-salts  of  (Rosen- 
heim   and    Weinheber),    A.,    i, 
109. 
estimation  of,  volumetrically  (Rosen- 
heim and  Weinheber),  A.,  ii,  151. 
Tellurium  organi  g  compounds,  aromatic 
(Lederer),  a.,  i,  857. 


Tellurium,  estimation  of,  gravimetrically 
(Rosenheim  and  Weinheber),  A.,  ii, 
151. 
Temperature.         See    under     Thermo- 
chemistry. 
Terephthalic    acid,    di-tert. -butyl  ester 

(Pfannl),  a.,  i,  784. 
Terephthaloyl     bromide    (Statjdinger 

and  Clar),  A.,  i,  638. 
Ternary  systems  (Bonner),  A.,  ii,  26. 
crystallisation    in   (Parravano    and 

Sirovich),  a.,  i,  704,  705. 
of   silver     and     lead     halogen    salts 
(Matthes),  a.,  ii,  476. 
Terpenes,  chemistry  of  the  (Henderson 
and  Sutherland),  T.,   1539  ;    P., 
211  ;  (Henderson  and  Heilbron), 
T.,  1887;    P.,   248;    (Henderson 
and  Boyd),  T.,  2159  ;  P.,  276. 
synthesis  of  the  (Luff  and  Perkin), 
T.,  518  ;  P.,  57  ;  (Chou  and  Per- 
kin), T.,  526,  P.,  57  ;  (Perkin), 
T.,  727,  741  ;  P.,  95. 
and  ethereal  oils  (Wallach),    A.,  i, 

310,  312,  469,  473,  891. 
heats    of   combustion    of    (Auwers, 
Roth,    and    Eisenlohr),    A.,    ii, 
1065. 
preparation  of  isoprene  from  (Staud- 

INGER  and  Klever),  A.,  i,  731. 
decomposition  of,  by  glowing  metnllic 
wires  (Harries  and  Gottlob),  A., 
i,  798. 
action  of  iodine  on  (Casanova),  A., 

i,  218. 
reduction  of  (Ipatieff),  A.,  i,  137. 
czs-Terpin      hydrate,      desiccation      of 

(Leulier),  a.,  i,  548. 
Terpineol    nitrosoazide    (Forster  and 

Newman),  T.,  250  ;  P.,  20. 
Testis,  constituents  of  the  (Lohmann), 
A.,  ii,  630. 
neutralisation   of  spermatotoxins  and 
alkaloids    by   extract    of   (Metal- 
nikoff),    a.,  ii,  217. 
Tetanus    toxin,    combination    of,    with 
other    substances    (Loewe),    A.,    ii, 
638,  912. 
Tetra-acetylgluco-^-hydroxybenzoic 
acid,  methyl  ester  (Mauthner),  A., 
i,  647. 
Tetra-acetylglucosamine  methylglucos- 

ide  (Hamlin),  A.,  i,  529. 
Tetra-acetylglucovanillic   acid,  methyl 

ester  (Mai'THNER),  A.,  i,  647. 
Tetra-alkylsilicanes    (Bygd^n),    A.,   i, 

845. 
oo77-Tetrabenzoyl-j8  phenylpropane 
(DiECKMANN  and  V.  Fischer),  A.,  i, 
452. 
Tetracinnamylammonium        hydroxide 
(Emde  and  Schellbach),  A.,    i,  283. 
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s-Tetra-4-diplienylethane        (Schlenk, 

Renning,  and  Racky),  A.,  i,  596. 
Tetra-4-diplienylethylene       (Schlknk, 

Renning,  and  Racky),  A.,  i,  596. 
Tetradiphenylhydrazine  and  its  hydro- 
chloride (WiELAND  and  Susser),  A., 

i,  571. 
77ee-Tetraethylheptaii-5-ol       and     its 
•phenylurethane  (Zerner),  A.,  i,  950. 
77€e-Tetraethylheptan-5-oiie  (Zeuner), 

A.,  i,  523,  950. 
Tetraethylthiocarbamide      (Del^pine), 

A.,  i,  23. 
Tetragalloylellagic       acid      (Nieren- 

STEIN),  A.,  i,  382. 
A^-Tetrahydrobenzaldehyde,  preparation 

of  (Borsche  and  Schmidt),  A.,  i,  59. 
Tetrahydrobenzthiopyran  (thiochroman) 

and  its  derivatives  (v.  Braun),  A.,i,76. 
Tetrahydroberberine  methiodide  (Gada- 

mer),  a.,  i,  153. 
Z-Tetrahydrocarvone,   oxime  and   semi- 

carbazone  of  (Wallach),  A.,  i,  470. 
Tetrabydrodicarvelone  (Wallace),  A., 

i,  471. 
Tetrahydro-^S  -naphthylamine,    influence 
of,  on  temperature  and  respiratory 
exchange  (Mutch  and   Pembrey), 
A.,  ii,  1017. 

hydrochloride,     effect     of      injecting 
(Black),  A.,  ii,  636. 
Tetrahydropiperic   acid  and  its  deriva- 
tives (Borsche),  a.,  i,  1018. 
Tetrahydropiperine  (Skita  and 

Franck),  a.,  i,  1017. 
Tetrahydroquinaldine.      See    2- Methyl- 

tetraiiydroquiiioline. 
Tetrahydroisoquinoline,  7-hydroxy-,  and 

its  salts  (Pictet  and  Spengler),  A., 

i,  750. 
Tetraliydrowoquiiioliiie-3-carboxylic 

acid,    and    7-liydr()xy-    (I'ictet    and 

Spengler),  A.,  i,  750. 
2(Tetrahydro-2'-tliio-6'-pyrimidonetliiol) 

-l:6-dihydro-6-pyrimidone    (Johnson' 

and  Shepard),  A.,  i,  924. 
Tetrame-4-oarboxylic      acid     and      its 

potassium  salt  (Benary),  A.,  i,  672. 
2:4:2';4'-,  and  3:4:3':4'-Tetrametlioxy- 

azobenzene  (Kauffmann  and  Kugel), 

A.,  i,  930. 
2:4:6:4'-Tetramethoxybenzopliexione  and 

its  phenylhydrazone  (Bakgellini  and 

Martegiani),  a.,  i,  966. 
2':3':4':6'-Tetranietlioxyclialkoiie  (Bar- 

gellini  and  Bini),  A.,  i,  212. 
4:2':4':5'Tetrametlioxyclialkone     (Bar- 

GELLINI  and  Avrutin),  a.,  i,  68. 
Tetramethoxydiphenylanthrone 

(SCHARWIN,    KUSNEZOFF,     NaUMOFF, 

Gandurin,    Bjenkoff,  and  Dmitri- 
eff),  a.,  i,  656. 


3:4:6:8-Tetramethoxyplienantlirene-9- 
carboxylic  acid  and  its  methyl  ester 
(PscHORR  and  Knoffler),  A.,  i,  669. 

4:4':4":4"'-Tetrametlioxytetraplienyl- 
ethylene    (Staxjdinger,    Olar,    and 
Czako),  a.,  i,  625. 

0777-Tetranietliylacetoacetic  acid  and 
its  ethyl  ester  (Wahlberg),  A.,  i,  707. 

l:3:6:8-Tetrametbylallaiitoiii,  and  7- 
thio-  (BiLTZ  and  Krebs),  A.,  i,  242. 

a€-Tetrametliyl-;)^'-c^iaminodiplienyl-7- 
diphenylmethylene-AaS-pentadiene 
(Staudinger  and  Kon),  A.,  i,  879. 

Tetrametbyl-iu-cJiaininodiplienyl  ketone 
hydrazoue  and  its  benzylideue  deriva- 
tive   and    ketazine     (Wieland    and 
Roseeu),  a.,  i,  572. 

Tetraniethyl-j3/)'-cZiainiiiotetraplieiiyl- 
etbylene  (Staudingeh  and  Kon),  A., 
i,  879. 

Tetramethylammonium  chloride,  physio- 
logical action  of  (Marshall),  A.,  ii, 
754. 
hyponitrite,  decomposition  of,  by  heat 

(Ray  and  Sen),  T.,  1466  ;  P.,  121. 
nitrite,    decomposition    of,    by    heat 
(Ray  and  Sen),  P.,  4. 

;8;375-TetrametliylamyIeiie-j87 -glycol 
(Richard),  A.,  i,  8. 

3:4:3':4'-Tetramethyldiphenyl  and 

amino-,  6-uitro-,  and  feiranitro-,  and 
their  derivatives  (Crossley  and 
Hampshire),  T.,  721  ;  P.,  90. 

Tetramethylenediamine.  See  Butane, 
aS-c^iamino-. 

Tetramethylethylenediamine  and  its 
platinicliloride  (Skraup  and  Philip- 
pi),  A.,  ii,  588. 

Tetramethyl  glucose,  nitrogen  deriva- 
tives of  (Irvine  and  Hynd),  T.,  167  ; 
P.,  9. 

a;3j3)3'-Tetrametliylguanidine  aurichlor- 
ide  (Schenck),  A.,  i,  843. 

TetramethylcycZoheptadiene  (Rupe  and 
Kerkovius),  a.,  i,  848. 

Tetrametbylci/c^lieptatriene  and  its 
diliydrobromide  (Rupe  and  Kerk- 
ovius), A.,  i,  847. 

Tetrametbyk^/c^liexandione  and  its 
semicarbazone  (Bamberger  and 
Blangey),  a.,  i,  883,  884. 

Tetramethylorcinol,  dihromo-,  and  its 
derivatives  (Herzig,  Wenzel,  Zeid- 
LER,  and  Schwadron),  A.,  i,  777. 

l:2:2:3-Tetramethyl-4-cj/cZopentanol  and 
its  phenylurethane  (Locquin),  A.,  i, 
792. 

l:2:2:3-Tetramethyl-4-c2/cZo-peiitanone 
and  its  semicarbazones  (Locquin),  A., 
i,  792. 

2;3:3:4-Tetramethyl-Ai-c2/cZopeiitenone- 
5.     See  2-Methyl-laurenone. 
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aoee-Tetramethylpimelamide     (  Halleb 

and  Baukr).  A.,  i,  6.52. 
1:2:4:6  Tetramethylpyridinium         per- 

chlorate  (v.    Baeyer   and  Piccard), 

A.,  i,  901. 
l:a:6:8-Tetramethyltetrahydroquinoline 

and  its  salts  (Jones  and  Evans),  T., 

337. 
TetramethyltMocarbamide,     methodide 

of(DEL6piNK),  A.,  i,  23. 
Tetramethyl^sothiocarbamide     and    its 

picrate  (D^lepine),  A.,  i,  23. 
aoee-Tetramethylpimelio  acid  (Haller 

and  Bauek),  A.,  i,  652. 
Tetramic  acid  and  its  oximino-derivative 

(Senary),  A.,  i,  673. 
Tetraoxy-2-metliylthiophen     and     tri- 

bromo-,  ^eirabroniide,   and  jjo/j/nitro- 

(Lanfry),  a.,  i,  1009. 
Tetraoxythiophen  and   its  octobromide 

(Lanfry),  a.,  i,  740. 
Tetraphenylacetone   (Staudinger    and 

Goller),  a.,  i,  307. 
2:2:4:4-TetraphenylcyclobTitan-l:3- 

dione  (Staudinger  and  Goller),  A., 

i,  306. 
Tetraphenylchloro-      and      m-rfichloro- 

quinodimethane     (Staudinger    and 

Bereza),  a.,  i,  462. 
Tetraphenyldihydrotriazole  (Busch  and 

Ruppenthal),  a.,  i,  87. 
Tetraphenylethane,  o-bromo-,  o-chloro-, 

and    rfi-^-chloro-o-bromo-     (Gomberg 

and  VAN  Slyke),  A.,  i,  361. 
TetraphiBnyletliylene,     4 : 4' :  4"  -.^'"-tetra- 

chloro-,  and  its  (bichloride   (Nokris, 

Thomas,  and  Brown),  A.,  i,  32. 
l:2:4:6-Tetraphenylglyoxaline    and   its 

■alts  (Everest  and  McCombie),  T., 

1748;  P.,  209. 
Tetraphenylhydrazine  (Wieland),  A., 

i,  569. 
Tetraphenylmethane,     <:?ihydroxy-     (v. 

Meyer  and  Fischer),  A.,  i,  121. 
ayet-Tetraphenyl-Aa-penten-e-oI     (Rey- 
nolds), A.,  i,  861. 
Tetraphenyltoluquinodiinethane(STAUD- 

INGER  and  Bereza),  A.,  i,  462. 
Tetrapropylthiocarbamide    (Del^pine), 

A.,  i,  23. 
TetrapropyUsothiocarbamide  (Del- 

Apine)  a.,  i,  23. 
Tetra-^j-tolylpyrazine     (Cttktius      and 

Kastner),  a.,  i,  325. 
Tetrodon  poison  (Tahara),  A.,  ii,  133. 
Tetrodopentose  (Tahara),  A.,  ii,  133. 
Tetrolaldehyde     {A<^-butinal)    and     its 
oxime  (Glaisen),  A.,  i,  492. 

and  its  derivatives  (Viguier),  A.,  i, 
522. 
Thalleioquinine,  and  its  salts  (Coman- 

Ducci),  A.,  i,  317. 


Thallium,  crystallographic  relations  of 

indium  and  (Wallace),  A.,  ii,  890. 
Thallium  alloys  with  calcium  and  with 
manganese  (Baar),  A.,  ii,  611. 
Thallous   hydroxide   (Bahr),  A.,    ii, 
803. 
cerous  nitrate  (Jantsch  and  WiG- 

dorow),  a.,  ii,  115. 
lanthanum   nitrate    (Jantsoh    and 

Wiodorow),  a.,  ii,  114. 
sulphate,    transference  experiments 
with  (Kalk),  a.,  ii,  90. 
Thallium  ion,  measurement  of  the  poten- 
tial of  the  (Spencer),  A.,  ii,  364. 
Tharmasite  from  Beaver  County,  Utah 
(Butler    and    Schalleb),     A.,    ii, 
209. 
Thea  Sasanqiut,  oil  from  (KiMURA),  A., 

i,  388. 
Thebaine,  physiological  action  of  (HiL- 
debrandt),  a.,  ii,  617. 
oxide  and  its  hydrochloride  (Freund 
and  Speyer),  A.,  i,  77. 
Thebenine,  physiological  action  of  (Hil- 

debrandt),  a.,  ii,  517. 
Theobromine,     degradation    of    (Biltz 
and  Topp),  A.,  i,  692. 
and    caffeine,    estimation    of    (Mon- 
thul6),  a.,  ii,  673. 
Theophylline,  coupling  of,  with  diazo- 
ti.sed  dichloroaniliue  (Kalle  &  Co.), 
A.,  i,  507. 
Thermal  analysis.     See  Analysis. 
Thermic  reactions.     See  under  Thermo- 
chemistry. 
Thermochemistry  : — 

Thermochemical     characteristics     of 
tautomeric   compounds  (Svento- 
slavsky),  a.,  ii,  188. 
investigations  (Auwers,  Roth,  and 

Eisenlohr),  a.,  ii,  1065. 
studies    (Sventoslavsky),   A.,   ii, 
967. 
Thermodynamic  chemistry,  simple  and 
comijlex  systems  of   (van  Laab), 
A.,  ii,  256. 
Thermodynamics    of    standard    cells 
(Cohen),  A.,  ii,  180., 
and    the    kinetic    theory   of    gases 
(Berthoud),  a.,  ii,  578. 
Heat,  conduction  of,  through  rarefied 
gases  (SoDDY  and  Berry),  A.,  ii, 
253. 
relation  of,  to  muscular  contraction 
(Hill),  A.,  ii,  215. 
Thermal   conductivity   of   solid   non- 
metals  (Eucken),  a.,  ii,  185. 
reactions  in  a  vacuum  (Weston  and 
Elms),  A.,  ii,  398. 
Specific    heat,    theory  of  (Nernst), 
A.,  ii,  464  ;  (Nernst  and  Linde- 
mann),  a.,  ii,  1059. 
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Thermochemstry : — 

Specific  heat,  at  low  temperatures 
(Pollitzer),  A.,ii,180;(NERNST), 
A.,  ii,  368  ;  (Lindemann),  A.,  ii, 
369  ;  (Nernst  and  Lindemann), 
A.,  ii,  466  ;  (Koref),  A.,  ii,  964. 
of  gases   (Thibaut),    A.,    ii,    695  ; 

(Drucker),  a.,  ii,  792. 
of  liquids,  determination  of  (Mel- 

lec(eur),  a.,  ii,  851. 
of      solids    at     low     temperatures 

(Barschall),  a.,  ii,  580. 
relation  between,  and  elastic  proper- 
ties  of    solids    with    monatomic 
molecules  (Einstein),  A.,  ii,  186. 
of  solutions,  calculation  of  (Pasgh- 
KY),  A.,  ii,  851. 
Atomic  heat  of  the  elements  (Koenigs- 

berger),  a.,  ii,  580. 
Molecular  heat  of  fusion  (Baud),  A., 

ii,  581. 
Heat    of    admixture    of    substances 

(Kleeman),  a.,  ii,  371. 
Heat  of  combustion  of  compounds  of 
physiological    importance    (Emery 
and  Benedict),  A.,  ii,  857. 
Heat  of  evaporation,  determination  of, 
of  water  and  other  liquids  (Richards 
and  Mathews),  A.,  ii,  697. 
Heat  of  fusion  of  substances  melting 
near       atmospheric        temperature 
(LuGiNiN    and     Dupont),    A.,    ii, 
369. 
Heat  of  neutralisation,  measurement 
of,    by    means    of    a    Dewar    flask 
(Mathews  and  Germann),  A.,  ii, 
187. 
Heat  of  reaction  in  non-aqueous  solu- 
tions (Mathews),  A.,  ii,  855. 
Heat  of  vaporisation,  electrical  deter- 
mination   of    (Nagornoff    and 
PoTiNJANz),  A.,  ii,  965. 
relation  of,  to  other  physical  con- 
stants (Montgomery),  A.,  ii,  965. 
vapour   pressure,  and  temperature, 
relation    between    (Cederberg), 
A.,  ii,  854. 
latent,    of    liquids,     calculation    of 
(Thorkelsson  :  Lewis),  A.,  ii, 
855. 
in   mixed   liquids    (Tyrer),    T., 
1633  ;  P.,  215,  319. 
Temperature,    bath    for    maintaining 
constant  (Morgan),  A.,  ii,  384. 
relation    of    osmotic     pressure    to 
(Morse,    Holland,    and    Car- 
penter), A.,  ii,    375  ;    (Morse, 
Holland,    and    Zier  ;     Morse, 
Holland,  and  Myers),  A.,   ii, 
473 ;    (Morse,   Holland,    Zies, 
Myers,  Clark,  and  Gill),  A.,  ii, 
701. 


Thermochemistry  : — 

Temperature,  heat  of  vaporisation  and 
vapour  pressure,  relation  between 
(Cederberg),  A.,  ii,  854. 
low,  calculation  of  (Onnes),  A.,  ii, 

368. 
optimum,  for  physiological  processes 
(van  Amstel  and  van  Iterson), 
A.,  ii,  319. 
Calorimeter,       simple        combustion 
(Wright),  A.,  ii,  1064. 
copper,  measurement  of  specific  heat 
with  the  (Koref),  A.,  ii,  964. 
Thermometer,electric  signal  (Michel), 
A.,  ii,  963. 
platinum,  comparison  of  the  hydro- 
gen-,    helium-,     and     nitrogen- 
thermometers      (Holborn      and 
Henning),  a.,  ii,  850. 
Thermometry,    use   of  the   transition 
temperatures  of  sodium  chromate  in 
(Richards    and  Kelley),   A.,   ii, 
695. 
Thermoregulator,  Reichert,  modifica- 
tion of  the  (Fontaine),  A.,  ii,  252. 
Thermostat,  transparent  (Palomaa), 
A.,  ii,  464. 
Thermodynamics.     See  under   Thermo- 
chemistry. 
Thermoelectric  properties.      See  under 

Electrochemistry. 
Thermoregulator.      See  under  Thermo- 
chemistry. 
Thermostat.     See  under  Thermochemis- 
try. 
Thermotropy  and  phototropy,  studies  in 
(Seniee  and  Clarke),  T.,  2081  ;  P., 
260. 
Thianthren  and  its  derivatives,  and  4- 
chloro-,   and   4 :4'-dichloro-   (Fries 
and  Vogt),  A.,  i,  555. 
isomeric    disulphoxides  from   (Fries 
and  Vogt),  A.,  i,  395. 
Thianthren-2:6-diphthaloylic  acid 

(ScHOLL  and  Seer),  A.,  i,  557. 
Thianthren-2-phthaloylic  acid  (Scroll 

and  Seer),  A.,  i,  557. 
Thiazole-thioindigo  derivatives,  prepara- 
tion of  (Kalle  &  Co.),  a.,  i,  678. 
o-Thienyl    methyl    ketone,    action    of 
carbon      disulphide    and     potassium 
hydroxide   (Kelber  and   Schwarz), 
A.,  i,  740. 
Thioamides  (Johnson  and  Burnham), 

A.,  i,  712. 
Thiobenzamide,  condensation    of,   with 

benzonitrile  (Matsui),  A.,  i,  201. 
Thiohenzanilide,    preparation   of  (Bar- 
nett),  p.,  8. 
action  of  hydrogen   dioxide   on,  and 
formation  of  its  oxide  (Leete  and 
Barnett),  p.,  120. 
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Thiobenzoyl  c?isulphide,  o-hj'droxy-,  and 

its     acetyl     derivative     (Hohn     and 

Bloch),  a.,  i,  49. 
TMocarbamide,    condensation    of,   with 

esters  of  allylmalonic  acid  (Johnson 

and  Hill),  A.,  i,  502. 
tf-TMocarbamides,  aromatic,   and   their 

conversion  into  aryl  orthothiocarboii- 

ates  (Arndt),  A.,  i,  918. 
<raws-j3-Thiocarbiininoacrylic  acid 

(Johnson  and  Shepard),  A.,  i,  924. 
Thiocarbonic  acid,  chloro-,  methyl  and 

propyl  esters  (Del^pine),  A.,  i,  944. 
Thiochroman.     See  Tetraliydrobenzthio- 

pyran. 
Thiocyanates,   aromatic,   action  of  am- 
monia   on    (Stkzelecka),    A.,    i. 
196. 

estimation  of  (Ronnet),  A.,  ii,  938. 
Thiodinaphtbanthraqainonylamine 

(ScHOLL,   Seer,  and  Tritsch),  A.,  i, 

559. 
Thiodiphenylamine-2:7-diphtlialoylic 

acid  (ScHOLL  and  Seer),  A.,  i,  558. 
Thiodiphenylenepheiietylsulplionium 

platinichloride  (Hilditch),  T.,  1096. 
Thioformydroxamic  acid,  metallic  salts 

and   benzyl  ester  of  (Cambi),   A.,    i, 

429. 
Tbioglycylglycinethioainide     (Johnson 

and  Buknham),  A.,  i,  712. 
Thiobydantoin    and   its  potassium  salt 

(Komatsu),  a.,  i,  683. 
"  Thioindigo."   See  IBisoxythionaphthen. 
2-TMol-4(or     5)-aminonieth.ylglyoxaline 

and  its  salts  (Pyman),  T.,   672  ;  P., 

91. 
Thiolbenzene,  4:6-c?ichloro-l  :3-dzchloro-, 

and    o-nitrochloro-   (Zincke),    A.,    i, 

369. 
5-Thiol-o-cre8ol,    3-bromo-,    and   its  di- 

acetyl  derivative  (Zincke  and  Brune), 

A.,  i,  197. 
Thioldiphenyl,  4-A'-dichloTo-  (Zincke), 

A.,  i,  369. 
j3-2-Thiolglyozaline- 4acrylic  acid 

(Barger  and  Ewins),  T.,  2338;   P., 

305. 
o-Thiol-^Mnethoxycinnamic     acid,      di- 

sulpliide     and    its    benzyl  derivative 

(Butscher),  a.,  i,  333, 
TMolpbenylglyoxylic  acid,  phenylhydr- 

azoiie  of,  and  its  derivatives  (Auwers 

and  MOller),  A.,  i,  586. 
Thiolphthalic  acid,  esters  of  (Reissert 

and  HoLLE),  A.,  i,  981. 
2-Thiol-4(or       5)-tbiocarbamidomethyl- 

glyxoxaline  (Pyman),  T.,  672. 
7-Thiol-7i-valerylcarbamide      (Johnson 

and  Hill),  A.,  i,  503. 
Thionapbthen  derivatives,     preparation 

of  (Kalle  &  Co.),  A.,  i,  667. 


Thionapbthen-2-aldehyde,     3-hydroxy-, 
and  its  derivatives  (Friedlander  and 

Kielbasinski),  a.,  i,  1022. 
Thionaphtben-3-aldebyde,     2  hydroxy-, 

and  its  derivatives  (Friedlander  and 

Kielbasinski),  A.,  i,  1023. 
(l)-Thioiiapbtbeii-2-carboxylic  acid,    3- 

hydroxy-,     preparation    of    alkyloxy- 

and  alkylthio-  derivatives  of  (Kalle 

&  Co.),  a.,  i,  666. 
Thionaphthenphenylosotriazole 

(AuwERS  and  Muller),  A.,  i,  587. 
Tbionapbtbenquinone,  phenylhydr- 

azones  and  osazone   of  (AuwERS  and 

MiJLLER),  A.,  i,  586. 
3-(l')-TbionapbtbenyI-if-indoIe-2-aiiilide 

(PuMMERER  and  Gottler),  a.,  i,  232. 
3-(l')-Tbionapbtheiiyl-4'-indole-jJ-di- 

nietbylamino-2-aiiil   (Pummerer  and 

Gottler),  A.,  i,  232. 
Tbionates.     See  under  Sulphur. 
Thiobenzoic    acid,    methyl  ester  (Del- 
Spine),  A.,  i,  768. 
Tbiom'sobutyric  acid,  methyl  and  ethyl 

esters  (Delepine),  A.,  i,   768. 
Tbioncarbonic     acid,      diphenyl     ester 

(Chemische     Fabrik    Ladenburg), 

A.,  i,  438. 
3-Tbioii-l:4-dipbenyl-2-metbylurazole 

(Busch  and  Limpach),  A.,  i,  335. 
Tbionci/c^obexoic     acid,    methyl    ester 

(Delepine),  A.,  i,  768. 
Thionoctoic    acid,   methyl    ester  (Del- 

i^pine),  a.,  i,  768. 
Tbionisovaleric  acid,  methyl  ester  (Del- 

lipiNE),  A.,  i,  768. 
Thionyl  chloride.     See  under  Sulphur. 
Tbiopben  2-aldebyde,     preparation    and 

derivatives   of  (Grishkevi^itsch-Tro- 

chimowsky),  a.,  i,  481. 
Tbiopbenoquinones,       constitution      of 

(1*osner),  a.,  i,  554. 
Thiopbospboric  acid.     See  under  Phos- 
phorus. 
2-Tbiopyrimidine-5  carboxylic  acid,    6- 

amiiio-,  and  its  ethyl  ester  and  hydro- 
chloride (Johnson  and  Ambler),  A., 

i,  576. 
Tbiopyrine.   See  l-Phenyl-2:3-dimethyl- 

pyrazolone,  2:5thio-. 
tf-Thiopyrine.         See      5-Methylthio-l- 

plu-ny!-3-methylpyrazole. 
Tbioquindoline  and  its  salts  (Noelting 

and  Steuer),  A.,  i,  165. 
Tbioquindolinecarboxylic  acid  (Noelt- 
ing and  Herzbaum),   A.,  i,  917. 
Tbiosemicarbazylcamphoformeneamiiie- 

carboxylactimide         (Tingle       and 

Bates),  A.,  i,  55. 
Thiosemicarbazylcampboformeneamine 

carboxylic    acid   and   its   ethyl   ester 

(Tingle  and  Bates),  A.,  i,  54. 
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•miosulphates.    See  under  Sulphur. 
Thioxanthenol,    constitution   ot     {tiih- 

DiTCH  and  Smiles),  T.,  156. 
Thioxanthenyl  chloride  and  oxide  (HiL- 

DiTCH  and  Smiles),  T.,  158  ;   l'.,  f- 
Thioxanthone,   synthesis  of  derivatives 

of  (Christopher    and  Smiles j,    i., 

2046;    P.,  265. 
Thioxanthone,  2-ainino-,  and  hydroxy- 
(Christopher    and    bMiLES),    i., 

2048.  ,   .. 

bromo-,  and  chlorohydroxy-.  and  its 
sodium  salt  (Marsden  and  Smiles], 
T     1356. 
l-4.dihydroxy-  (Clarke  and  Smiles), 
■t.,1538;   p.,  212.      ,     .        ,         , 
2-3:4-<rihydroxy-,   synthesis    of,    and 
■  its  trimethyl  ether  (Ullmakn  and 
SoNE),  A.,  i,  739. 
Thioxantliones,    nitro-,    Preparation    ot 

(FaRBENFABRIKEN    VORM.    1^.    bAYEB 

Thiox^nko^niumlLide  and  ferrich^^^^^ 
ide  (HiLDiTCH  and  Smiles),  i.,  15/  , 

Thomsonite    from    New    Jersey    (Can- 
field),  A.,  ii,  615. 
Thorium  and  its  disintegration  products 
(Leslie),  A.,  ii,  1048. 
transport    of   the    active    deposit    of 

(Wellisch),  A.,  11,  358. 
fl-rays    from    the    active    deposit    ot 
(V.  Baeyer,  Hahn,  and  Meitner), 

7-rays^o'f  (Russell  and  Soddy),  A.,  ii, 

QQ 

biology  of  (Rossel),  A ,  ii,  1117 ; 
(V.  Bolton),  A.,  u,  1118- 

emanation,  molecular  weight  of  (Les- 
lie), A.,  ii,  843. 

salts,  action  of  the  radium  emanation 
on  (Herschfinkel :  Ramsay),  a.. 

Thorium  arsenates  (Barbieri),  A.;ii.207. 
carbonates  (Chauvenet),  A.,  u,  80b. 
chlSe,  dissociation  of  the  compou^id 
of  ammonia  with  (Chauvenet),  A., 

ii>  586.  ..    .». 

peroxide  (Calzolari),  A.,  n,  404 
Thorium,  detection  and  estimation   o  , 
b"u^ans  of  iodic  acid  (Meyer),  A.,  n, 

ThrMglobulin  of  the  pig,  histidme  m 

(Koch),  A.,  i,  406. 
Thujane  (Tschugaeff  and  Fomin),  a., 

transformations  of   (Kijneb),    A.,   i, 

Thujene",  bromides  of  (Kuner),  A.,  i, 

Th^enes,  reduction  of  (Tschugabff  and 
Fomin),  A.,  i,  72. 


^ELS- 


Thujorhodin  (Tsvett),  A.,  i,  395. 
J-Thujyl    alcohol.      See  Tanacetyl   al- 

Thujymydrazine  (Kuner),  A.,  i,  71. 
Thulium,  ele.nents  present  m  (v.  We 
bach),  a.,  ii,  607.  .. 

and  its  salts  (James),  A.,  u,  »yi. 
Th3^e,  Dalmatian    white    constituents 

of  the  oil  of  (Pickles),  P-  28«-        . 
Thymic  acid  (Steudel  and  Brigl),  a. 

Thymol,'  new  isomerides  of  (Guillau- 

min),  a.,  ii,  318.  . 

diethylaminoethyl   «fbonate  and  its 

salts  and  chlorocarbonate  (EiNHORN 

and  Rothlatjf),  A.,  i,  704. 

S-Thymomenthol      (Henderson      and 

Boyd),  T.,  2161. 
Thvmomenthone  (Murat),  A.,  i,  sy"- 
S^omenthyl     oxalate     (Henderson 

Ind  BOYD),  T.,  2160;   P.,  276. 
Thymus,    proteolytic    changes    in    tlie 

Th^roii'^c^n^sUtuentVof  the  (Lohmann), 

intt;nal  secretion  of  the  (Asher  and 

Flack),  A.,  ii,  55. 
influence  of   the,   on  enzyme    action 

(Juschtschenko),  a.,  11.. ^\_; 
possible  vicarious  relationship  between 
^  ?he  pituitary  and  the  (Simpson  and 

Hunter),  A.,  ii,  1112. 
estimation  of  iodine  in  the  (Seidell), 
A.,ii,  926.  .  ,  ,.        „f 

Tibicen    septendedm,    pigmentation    ot 

TigyTerr-S-p'enyl-ethyl- 

Tilia  mropea,  phytosterol  and  its  deriva- 
tives from  (Klobb  and  Garnier),  A., 

Tinlrcha    tenehricosa,    composition    of 

the  secretion  of  (Carlier  and  Evans), 

A  ,  ii,  908.  ^  , 

Tin   electrochemistry  of  (Foerster  and 

Yamasaki),  a.,  11,  576. 

vacuum    distillation    of  (Tiede    and 

Fischer),  A.,   u,  731. 
the  system  lead,  silver  and  (Parra- 

VANo),  A.,  ii,  281. 
action  of  seltzer  water  on  (BARlLLfi), 

compoundf of  with  arsenic  (JoLiBms 
and  DUPUY),  A.,  u,  612,   (P.^P'^^ 
vANO  and  de  Cesaris),  A.,  ii,  bl^. 
chlorides,  compounds   of,   with  anti- 
pyrine  (Astre  and  Vidal),  a.,  i, 
399 
Tin  alloys,  with  antimony  (^P^^f 
tinoff  and  Smirnoff),  A.,  u,  I09b. 
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Tin  alloys,  with  cerium  (Vogel),  A.,  ii, 
1090. 
with  copper  and  manganese,  magnetic 
properties  of  (Ross  and  Gray),  A., 
ii,  183. 
with  lead  (Mazzotto),  A.,  ii,  889. 
with  lead  and  antimony  (Loebe),  A., 

ii,  204. 
with   mercury  aud   silver    (Joyner), 

T.,  195;  P.,  5. 
with  tellurium  (Kobayashi),  A.,  ii,  40. 
with  zinc  aud  lead  (Levi-Malvano 
and  Ceccarelli),  A.,  ii,  1088, 1089. 
analysis  of  (Kietreiber),  A.,  ii,  158. 
Tin   tetrahalidea,   compounds    of,    with 
aldehydes  (Pfeiffer,  Friedmann, 
Goldberg,   Pros,    and   Schwarz- 
kopf), A.,  i,  789. 
Stannic  bromide,  latent  heat  of  fusion 
of  (ToiioczKO  and  Meyer),  A., 
ii,  187. 
tetrachloride,   compounds   of,   with 
o-hydroxy-ketones        (Pfeiffer, 
Goldberg,  and  Kuntner),  A. ,  i, 
899. 
Stannous  chloride,  compounds  of,  with 
ammonia  (Sofianopoulos),  A.,  ii, 
403. 
salts,    detection    of    (de    Guzman 
Canancio),  a.,  ii,  825. 
Tin    organic    compounds     (Pfeiffer, 
Prade,  and  Rekate),  A. ,  i,   595  ; 
(Emmert  aud  Eller),  A.,  i,  846. 
halides,  pyridine  compounds  of  (Pfeif- 
fer, Friedmann,  Lehnardt,  Luf- 

TENSTEINER,    PrADE,  and   SCHNUR- 

mann),  a.,  i,  746. 
diethyl,  preparation  of  pure  (Pfeiffer, 

Prade,  and  Rekate),  A.,  i,  595. 
Stanni-diacetic  acid,   di-iodo-,    ethyl 

ester  (Emmert  and  Eller),  A.,i,846. 
Stanni-di-o-benzoic  acid,^2-iodo-,  ethyl 

ester  (Emmert  and  ELLER),A.,i,846. 
Tin,  estimation  of,  in  tin-plate  (Bever- 

idge),  a.,  ii,  543. 
separation  of,  and  platinum  (Wohler 

and  Spenzel),  A.,  ii,  338. 
Tin    ores,    decomposition   of   refractory 

(Loram),  p.,  60. 
Tin-plate,  estimation  of  tin  in  (Bever- 

idoe),  a.,  ii,  543. 
Tinstone,  solution  of  (Gilbert),  A.,  ii, 

71. 
Tissues,   action   of   radium    on   normal 

(GRiJNBAUMandGRiJNBAUM),  A.,  ii, 

132. 
introduction     of     radium     into     the 

(Haret,  Danne,  and  Jaboin),  A., 

ii,  418. 
irritable,    relation  of   stimulation    to 

changes  of  permeability  in  (Lillie), 

A.,  ii,  750. 


Tissues,  mammalian,  necessity  of  oxygen 

for  growth  of  (Loeb  aud  Fleischer),     J| 
A.,  ii,  1007.  m 

muscular,  of  frogs,  influence  of 
different  substances  on  the  gaseous 
exchange  of  surviving  (Thun- 
BER(j),  A.,  ii,  56.  l| 

imbibition    phenomena   in,    during      jf 
rigor    mortis     (v.     FOrth     and 
Lenk),  a.,  ii,  750. 
myeloid,    the    oxydase    reaction    in 

(Dunn),  A.,  ii,  58. 
nervous,  swelling  of  (Bauer),  A.,  ii, 

1006. 
reducing  action  of  (Strassner),  A.,  ii, 

57. 
hydrolysis  of  esters  in  (Ron a).  A.,  ii, 

627. 
detection  of  carbon  monoxide  in,  after 

death  (de  Dominicis),  A.,  ii,  439. 
detection  of  guanine  in  (de  Giacomo), 

A.,  ii,  132. 
estimation  of  sulphur  and  phosphorus 
in  (Wolf  and  Osterberg),  A.,  ii,  67. 
See  also  Animal,   Avian,    and  Mam- 
malian tissues. 
Titanium  (Stabler  and  Bachran),  A., 

ii,  1096. 
Titanium  alloys  with  iron,  analysis  of, 
rich  in  silicon  (Trautmann),  A.,  ii, 
661. 
Titanium  chloride,  use  of,  in  volumetric 
analysis   (Knecht   and    Hibbert), 
A.,  ii,  76. 
ammonium    and    potassium    formates 
(Stabler  aud   Bachran),   A.,   ii, 
1097. 
Fertitanic  acid,  salts  of,  with  amines 
(KuROWSKi  and  Nissenmann),  A., 
i,  183. 
Titanium,  estimation  of,  colorimetrically 
(Wells),  A.,  ii,  444  ;  (Gautier),A., 
ii,  1035. 
separation  of  (MiJLLER),  A.,  ii,  940. 
separation  of,  from  the  heavy  metals 
(Bornemann  and  Schirmeister), 
A.,  ii,  231. 
Toad  poison.     See  Poison. 
Toadstool,  muscarine  from  the  (Honda), 

A.,  i,  807. 
Tobacco,  estimation  of  nicotine  in  (v, 
Degrazia),   a.,  ii,  671;    (Mellet), 
A.,  ii,  672;   (Koenig),   A.,    ii,   672, 
1143;  (Essner:  T6th),  A.,  ii,  943. 
Tobacco-juice,  estimation  of  nicotine  in 
(Schroder),  A.,  ii,  163,  552  ;  (Kiss- 
ling  :    Ulex),    a.,   ii,   344;   (Toth  : 
KissLiNo :  Leister),  A,,  ii,  345. 
Tobacco  smoke,  cyanogen  compounds  in 

(T6th),  a.,  ii,  143,  1127. 
Tolane,    oo'-rfzamino-,    and    oo'-diniiro- 
(Kliegl  and  Haas),  A.,  i,  433. 
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{Tolyl  compounds,  Me=l.) 
o-Tolhydryltriphenylcarbinol      (Guyot 

and  Vallktte),   A.,  i,  653. 
2-o-Tolidino-a-naphthaquuioiie    and   its 

acetyl     derivative    (Pummerer    and 

Brass),  A.,  i,  655. 
p-Tolualdehyde,  dimeride  of  (Oddo  and 

DEL  Rosso),  A.,  i,  443. 
»-Tolualdeliyde-iJ-metlioxyplienymydra- 

zone  (Padoa  and  Santi),  A.,  _i,  1029. 

3-Tolualdeliyde-5-sulphoiiic     acid,      4- 

hydroxy-   (Farbenfabriken    vobm. 

F.  Bayer  &  Co.),  A.,  i,  459. 

Toluene,   absorption  spectra  of  f  2,™'^ 

and  bromine  derivatives  ot   (fUR- 

vis),  T.,  1699;  P.,  218 

absorption  spectra  of  iodine  derivatives 

of(PuRVis),  T.,  2318;  P..  280. 
sulphonation  of  (Holleman,  Calanb 
VAN  DER  Linden,  and  Wibatjt), 
A.,i,  849.  ,,    ., 

action  of  sulphur  monochloride  on 
(Boeseken  andKoNiNG),  A.,  i,  6d/. 

Toluene,  o-,  m-,  and  ?.-«VT''r?6     P  ' 
tion  spectra  of  (Baly),  T.,  856  ,  P., 

72 

2:3-di-iodo-5-nitro-,  2:3:4-,  and  3:5:6- 
tri-iodo;  3:4:5:6-Wmiodo-,  and 
perUaiodo-  (Wheeler  and  Hoff- 
man), A.,  i,  28.       _  „  ,  a  4  ■ 

2-5-di-iodo-3-,  and  4-nitro-,  2:4:6-<ri- 
iodo-,  and  2:3:5:6-fe«raiodo- 
(Wheeler  and  Brautlecht),  A., 

i  27. 
w-nitro-     {phenylnitromethane),    pre 
paration   of  (Neogi    and   Adhi 
GARY),   A.,  i,   120. 
spontaneous        decomposition       ot 

(Hbim),  A.,  i,  28. 
condensation  of  with  benzaldehyde 
(Heim),  A.,  i,  717. 
s-^nnitro-,     additive    compounds    of 
Dhenolic  ethers  with  (Sudborough 
and  Beard),  T.,  215;  P.J  5. 
additive  compound  of  isoapiole  and. 
crystallography  of  (Boeris),  A., 

i,  290.  . 

2-nitro-6-hydroxylamino-,    new  forms 

of  (Brand),  A.,  i,  714.    _ 
2  i3-Tolueneazo-5-chlorobenzoic        acid 

(Freundler),  a.,  i,  758. 
4-Tolueneazo-TO-cresol  (McPherson  and 

Boord),  a.,  i,  818. 
4.o-Tolueneazo-5-hydroxy-3-methyhso- 

oxazole  (Bo low  and  Kecking),  A., 

i   245 
4-0-      and     ;)-Tolueneazo-5-hydroxy-3- 

methylpyrazole  (Bulow  and  Heck- 

iNq),  A.,  i,  404. 
4-o-Tolueneazo-5-hydroxy-l-plienyl-3- 

methylpyrazole  (BiJLOW  and  Keck- 
ing), A.,  i,  405. 


{Tolyl  compounds,  Me=\.) 
4-»-Tolueneazo-5-liydroxy-l-phenyl- 
pyrazole-3-acetic  acid,  and  its  ethyl 
ester   (BiJLOW   and  Goller),    A.,    i, 

4-0-  and  w-Tolueneazo-S-phenyKsooxaz- 
olone,  and  o-,  and  m-nitro-derivatives 
of  the  p-compound  (Meyer),   A.,  i, 

341 

2-i7-Tolueneazo-'>n-toluic  acid.  (Freund- 
ler), A.,  i,  758. 

4-Tolueneazo-m-tolyl  benzoate  (Mc- 
Pherson and  Boord),  A.,  i,  »1»; 

Toluene-p-diazonium  hydroxide,  action 
of  ethyl  alcohol  on  (Roberts  and 
Alleman),  a.,  i,  369. 

Toluenesulphonamides,  fusion  of,  with 
1-phenyl  or  l.p.tolyl-2:3-dimethyl- 
5-pyrazolone     (Voswinkel),     A.,     i, 

4-»-Toluenesulplionamidoantnra- 

quinone-2:l-acridone   (Ullmann  and 
BiLLiG),  A.,  i,  491. 

Toluene-m-,  and  p-sulphonyl  chlorides, 
co-chloro-,  a>-2-dic\i\ovo-,  and  w-6-di- 
chloro-  (Badische  Anilin-  &  Soda- 
Fabrik),  a.,  i,  850.  . 

4-Toluenesulphonylaminotoluene,   dim- 

tro-derivatives  of  (Revebdin  and  de 

Luc),  A.,  i,  38. 
l-p-Toluenesulphonylanxlinoantlira- 

quinone  (Ullmann  and  Fodor),  A., 

i,  467.  ^  ,      . 

l-«-Toluenesulphonylmethylanuno- 

anthraquinone    (Ullmann),    A.,    i, 

136  ;  (Ullmann  and  Fodor),  A.,  i, 

Toluene-p-sulphonyl-l:6-c^tnitro-^- 
naphthylamine        (Morgan 
Micklethwait),  p.,  326.     _ 

l-jj-Toluenesulphonylphenylamino- 

anthraquinone     (Ullmann),    A. 

136.  '  , 

«s-Toluene-io-8ulphonylw-       and 

phenylenediamines     (Morgan 
Micklethwait),  P.,  326. 
«-Toluene-)3-triazoethylsulphonamide 
(FoRSTER  and  Newman),  i.,  l^cu  , 
P     154 
Toluic  acid,  cZihydroxy-  {hydroxyhomo- 
salicylic       acid),       constitution      ot 
(ScHMiD),  A.,  i,   780. 
w-Toluic   acid,  nitration  of  (W  heeler 

and  Hoffmann),  A.,  i,  50. 
m-Toluic      acid,      5-bromo-6-hydroxy- 
(MoiR),  P..  227. 
2-nitroso-  (Freundler),  A.,  \i^°- 
2-iodo-,  and  its  methyl  ester  (Mayer), 
A.,  i,  870.  ,  ^    •    *• 

»-Toluic  acid,  o-amino-,  acetyl  derivative 
(Kunckell),  A.,  i,  991. 
«-iodo-  (Knoll  &  Co.),  A.,  i,  4d2. 


and 


P- 
and 
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{Tolyl  compounds,  Me^\.) 
o-Toluidine,    3-iodo-5-nitro-   (Wheeler 
and  Hoffman),  A.,  i,  28. 

5-iodo-3-,  and  4-nitio-,  and  4:5-£?i- 
iodo-  (Wheeler  and  Brautlecht), 
A.,  i,  27. 
w-Toluidine,  2:5-c?i-iodo-,  and  2:5:6-^7*2- 
iodo-  (, Wheeler  and  Brautlecht), 
A.,  i,  27. 

5:6-c?z-iodo-,        4:5:6-<rz-iodo-,        and 
2:4:5:6-<«^raiodo-    (Wheeler    and 
Hoffman),  A.,  i,  28. 
0-  and  p-Toluidine,  compounds  of,  with 

antimony  trichloride  (May),  T.,  1384  ; 

P.,  125. 
^-Toluidine,  2:5-(^t-iodo-  (Wheeler  and 

Brautlecht),  A.,  i,  28. 
Tolnidine    series,    pharmacological    and 

chemo-therapeutic     studies     in      the 

(Hildebrandt),  a.,  ii,  514. 
ai-^-Toluidinoacetoplienone,    derivatives 

of    (Busch    and    Hefele),     A.,    i, 

583. 
l-p-Toluidinoanthraquinone,        o-nitro- 

(Ullmann  and  Fodor),  A.,  i,  468. 
4-p-Toluidiiioanthraquiiione-2:l- 

acridone  (Ullmann  and  I'ilt.io),  A.. 

i,  491. 
^-Toluidino-l-aiithraquinone-2carb- 

ozylic    acid    (Badische    Anilin-    & 

Soda-Fabrik),  a.,  i,  980. 
/S-jp-Toluidino-y  phenoxy-a-^j-chloro- 

phenyl  crotononitrile  (v.    Walther 

and  Herschrl),  A.,  i,  238. 
S-jo-Toluidino-l-phenyl-S-methyl- 

pyrazole,  4-araino-,  and  its  derivatives 

(Michaelis  and  Rlsse),  A.,  i,  1039. 
0-  and  ^-Toluidinotartronic  acid,  ethyl 

esters  (Curtiss,  Hill,  and  Lewis),  A., 

i,  367. 
^-Toluoinliydrazine  (Curtius  and  Kast- 

ner),  a.,  i,  325. 
oToluosulphonoquinone,  5-bromo- 

(ZiNCKE  and  Kempf),  A.,  i,  287. 
2-i>-Toluoylbenzoic  acid,  3(6)-  and  4(5)- 

amino-,     and     3(6)-   and   4(5)-chloro- 

(Badische    Anilin-  and  Soda-Fab- 
rik), A.,  i,  885. 
o-Tolnoylbenzoylbenzene    (Guyot    and 

Vallette),  A.,  i,  652, 
Toluoylboric    acid,   tri-o-,    m-,  and   p- 

hydroxy-  (Cohn),  A.,  i,  641. 
o-Toluoylnaphthoylbenzene  (Guyot  and 

Vallette),  A.,  i,  654. 
3-p-Toluoylpicolinic  acid,  preparation  of 

(Halla),  a.,  i,  1021. 
iJ-Toluoyl-p-tolylazomethylene.  See 

Azo-j»-tolil. 

^-Toluoyl-2J-tolylliydraziniethylene.    See 

Hydrazi-^j-tolil. 
Toluquinol,  o-chloro-  (Raiford),  A.,  i, 

994. 


{Tolyl  compounds,  ife=l.) 
Toluquinoldiphenylacetic  acid,  d-lactoiu 

of  (Staudinger  and  Bereza),  A.,  i, 

461. 
Toluqainone,      action     of     raagnesiuin 

methyl    iodide  on  (Bamberger  ami 

Blangey),  a.,  i,  883. 
Toluquinone,  2:6-c?ibromo-4-chloro 

imino-,    o-chloro-,   2-  and   4-cliloro-6- 

chloroimino-,    and    4-chloro-3-chloro- 

imiiio-  (Raiford),  A.,  i,  993. 
3:4- Toluqainone  and  its  reactions  with 

substituted    hydrazines   (McPherson 

and  Boorh),  A.,  i,  818. 
2:3-  and  3:4-Tolaquinone  {homo-o-henzo- 

quiTione)  and  their  bimolecular  forms 

(Willstatter  and  Muller),  A.,    i, 

728. 
j3-Toluquinone«:iicMorodi-imide(ORLOFF), 

A.,  i,  89. 
Tolusafranine,      acetyl     derivative      of 

(Orloff),  a.,  i,  89. 
o-Tolylacetaldehyde  and  its  oxime  and 

thiosemicarbazone    (Kronik),    A.,    i, 

210. 
c^-;>-Tolylacetylalanine  (Dakin),  A.,  ii, 

416. 
^-Tolylacrylic   acid,    o-amino-,   benzoyl 

derivative  (Dakin),  A.,  ii,  416. 
o-j^-Tolylacrylic  acid,  )8-chloro-,  and  its 

ethyl  ester  (Auwers),  A.,  i,  299. 
j3-Tolylalanine    and    its    hydrochloride 

(Dakin),  A.,  ii,  416. 
0-,    m-,  and    ^-Tolylammonium     osmi- 
chlorides   (Gutbier   aud    Walbin- 
ger),  a.,  i,  191. 

platiui-bromides  (Gutbier,    Baurie- 
del,  and  Obermaier),  A.,  i,  33. 
j8  ?)-Tolyl-Aa-amylene    (Grishkewitch- 

Trochimowsky),  a.,  i,  291. 
Tolylanisylacetic      acid,      ^-hydroxy-, 

lactone  of  (Stoermer  and  Decker), 

A.,  i,  666. 
^-Tolylbenzoylalanine  (Dakin),  A.,  ii, 

416. 
/3-jB-Tolyl-Aa-butyIene  (Grishkewitch- 

Trochimowsky),  a.,  i,  291. 
j3-j5-Tolyl-A/3-butylene  (Rupe  and  BiJR- 

gin),  a.,  i,  447. 
0-,  m-,  and  ;?-Tolyl  isobutyl  ketone  and 

their  semicarbazones  (Senderens),  A., 
i,  135. 
1-p  Tolyl-2:3-dimethylbenziminazolol, 

4:7-dtnitro-6-hydroxy-  (Meldola  and 

Kuntzen),  T.,  1301. 
l-^-Tolyl-2:3-dimetbylbenziminazolone, 
4:7-rfinitio-6-hvdn.xy-  (.VIeldola  and 
Kustzkn^,  T-.-lSOO. 
1-jo-ToIyl  2:3  dimetbylbenziminazolium 
hydroxi'ie  4:7-"'tiiitro--'-'ydiOxy-,and  J 
i;s  salts  (Mkldola  and  Kt>TZBN),  T., 
1300. 
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( Tolyl  compounds,  Me  =  1. ) 
l-j:;-Tolyl-2:3-dimethyl-5-pyrazolone, 

fusion  of,  with  toluene-sulphonamides 

(Voswinkel),  a.,  i,  498. 
2:4-Tolylenediamine,  3:5-dmitro-,  acetyl 

derivative  of  (Blanksma),  A.,  i,  39. 
p-Tolyl  ether,  tetrahromo-  (Cook),     A., 
i,  284. 

ethyl  ether,  action  of  .sulphuric  acid 
on  (RoBEKTS  and  Alleman),  A., 
i,  369. 

glycide  ether  (Les  Etablissements 
PouLENC  Feeres  and  Foukneau), 
A.,  i,  291. 

methyl  ether,  o-acetylainino-  (Kalle 
&  Co.),  A.,  i,  666. 
0-,    and    ?j!,-iodo-    and    iodoso-    de- 
rivatives   of    (WiLLGERODT    and 
ScHLOSs),  A.,  i,  715. 
2J-Tolyl  ethoxymethyl  ketone   and    its 

derivatives  (Blaise  and  Picard),  A., 

i,  175. 
)3-;j-Tolyl-0-etliylhydracrylic    acid    and 

its  silver  and   barium   salts   (Grish- 

kewitsch-Trochimowsky),  a.  i,  290. 
2-0-,    and  j9-Tolyl-3-ethylisoindolmone, 

8-hydroxy-  (Kuhaba  and  Komatsu), 

A.,  i,  206. 
0-,  m-,  and^J-Tolyl  ethyl  ketone,  prepara- 
tion   of,     and     their     semicarbazones 

(Senderens),  a.,  i,  134. 
m-Tolylglyoxylic     acid,      4-hydroxy-, 

phenylhydrazone  of,  and  its   benzoyl 

derivative,  and  phenylhydrazone  of  its 

phenylhydrazide  (Auwers  and  Apitz), 

A.,  i,  585. 
5-j9-Tolylheptane-a/35-triol     Grishkew- 

itsch-Trochimowsky),  a.,  i,  291. 
7-jo-Tolylhexane-7eC-triol     (Grishkew- 

itsch-Trochimowsky),  a.,  i,  290. 
2:5-0-     and    ^-Tolylimino-l-phenyl-2:3- 

dimethylpyrazole    and     their      salts 

(MiCHAELisand  Mentzel),  A.,  i,1042. 
2:5-i>Tolylimino-l-phenyl-2:3-dimethyI- 

pyrazole,     o-nitro-,      and     its     salts 

(MicHAELis,  WuRL,  and  Doepmann), 

A.,  i,  1041. 
5-i^-Tolylimino-l-phenyl-3-methylpyr- 

azolone    and    its    derivatives  and   4- 

oximino-,      and     its      hydrochloride 

(Michaelis  and  Risse),  A.,  i,  1039. 
2-o-Tolylisoindolinone,  3-hydroxy- 

(Kuhara  and  Komatsu),  A.,  i,  206. 
/3-j5-Tolyl-7-methyl-Aa-butylene  (Grish- 

kewitsoh-Trochimowsky),  a.,  i,291. 
0-,    m-,   and   ^-Tolyl-a-methylz5obutyr- 

amide  (Haller  and  Bauer),  A.,  i, 

726. 
a-jp-Tolyl-o-methylbutyric  acid,  synthe- 
sis of  (Rupe  and  Bxjrgin),  A.,  i,  446. 
0-,   m-,   and  ^-Tolyl-a-methyhsobutyric 

acid  (Haller  and  Bauer),  A.,  i,  726. 
C.  ii. 


{Tolyl  compoutids,  Me=s\.) 
7-jo-Tolyl-7-methyh'socrotonic  acid 

(Rupe  and  Steinbach),  A.,  i,  293. 
^j-TolylmethylethylcarbinoI  and  its  poly- 

meride  (Rupe  and  Bxjrgin),   A.,   i, 

446. 
2?-Tolyl  methyl  ketone,  action  of  carbon 

disulphide  and  potassium  hydroxide  on 

(Kelber  and  Schwarz),  A.,  i,  740. 
0-,  m-,  and  ^-Tolyl  methyl  ketones,  pre- 
paration of,  and  their  semicarbazones 

(Senderens),  a.,  i,  134. 
p-Tolylmethylnitrosoamine,  2:5-rfznitro-, 

and    2:3:6-<rinitro-      (Morgan      and 

Clayton),  T.,  1942. 
3-TolyI-2-methyl-4-quinazolone,  m-  and 

^-amino-,  3:7-o?iamino-,  and  3-amino- 

7-acetylamino-    (Bogert,     Gobtner, 

and  Amend),  A.,  i,  581. 
as-o-  and  ^^-Tolylphthalimide  (Kuhara 

and  Komatsu),  A.,  i,  206. 
/3-jo-Tolylpropionamide    (Buchner    and 

Schulze),  a.,  i,  52. 
o-^-Tolylpropionic     acid,    fl^B-rftchloro-, 

and  its  ethyl  ester  (Auwers),   A.,   i, 

299. 
;3-jo-Tolyl-i3-propylhydracrylic  acid  and 

its  barium  and  sodium  salts  (Grish- 

kewitsch-Teochimov?sky),     a.      i, 

291. 
j8-2?-Tolyl-)3-2sopropylhydracrylic      acid 

and   its   salts   (Grishkewitsch-Tro- 

chimowsky),  a.,  i,  291. 
0-,  TO-,  andjs-Tolyl  propyl  ketone,   and 

their  semicarbazones  (Senderens),  A., 

i.,  134. 
0-,   TO-,   and  ^-Tolyl  isopropyl  ketone, 

and  their  semicarbazones  (Senderens), 

A.,  i,  135. 
iJ-Tolylpyruvic   acid   and   its   azlactone 

(Wakeman  and  Dakin),  A.,  ii,  416. 
^-Tolylsulphonic    acid,    menthyl    ester 

(HiLDiTCH),  T.,  238. 
jo-Tolyl-if-thiocarbamide    and    its    salts 

and  nitroso-  (Arndt),  A.,  i,  918. 
l-j)-Tolyl-2:4:6-trimethylpyridinium 

jocrchlorate  (v.  Baeyer  and  Piccard), 

A.,  i,  901. 
^-Tolyltriphenylmethylsulphone         (v. 

Meyer  and  Fischer),  A.,  i,  121. 
o-Tolyl-6-urethane,  2:4-c?2:bromo-3-hydr- 

oxy-  (Raiford),  A,,  i,  993. 
p-Tolyl-4-urethane,  2:6-(^ibromo-3-hydr- 

oxy-  (Raiford),  A.,  i,  993. 
7-^-Tolylvaleric  acid  and  its  ^-toluidide 

(Rupe  and  Steinbach),  A.,  i,  293. 
7-^-Tolyl-7-valerolactone      (Rupe    and 

Steinbach),  A.,  i,  293. 
m-Tolyl  TO-4-xylyl  ketone  (Seer),  A.,  i, 

386. 
Touchstone,     assay     of    silver   by  the 

(Steinmann),  a.,  ii,  658. 
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Toxicity       of       organic       compounds 
(Stabler),  A.,   ii,    223. 
of  the  ovaries  of  fish  (McCeudden), 

A.,  ii,  421. 
of  potassium  and  sodium  salts,  antag- 
onism in   the   (Loeb   and  Waste- 
nets),  A.,  ii,  420. 
Transport  numbers.     See  under  Electro- 
chemistry. 
Trevesia  sundaica  leaves,  saponin  from 

(Flieringa),  a.,  i,  480. 
Triacetin,  ^r-ichloro-  (Alpern  and  Weiz- 

mann),  T.,  84. 
Triacetoxybenzophenone     (Bargellini 

and  Leonardi),  A.,  i,  902. 
l:2:8-Triacetoxychrysene  (Beschke  and 

Diehm),  a.,  i,  890. 
Triacetylglucosamine,    bromo-,    hydro- 
bromide    (Irvine,     McNicoll,     and 
Hynd),  T.,  256;   P.,  23. 
Triacetylmethylglucosaminehydrobrom- 
ide  (Irvine,  McNicoll,  and  Hynd), 
T.,  258;  P.,  23. 
Trialkylacetophenones,  action  of  organo- 
magnesium    derivatives    on   (Lucas), 
A.,  i,  636. 
Trialkylammonium  nitrites  (Neogi),  T.  , 

1598;    P.,   208. 
Triantipyrineferric  thiocyanate  (Barbi- 

ERi  and  Pampamni),  A.,  i,  225. 
Triarylmethyls  (Schlenk  and  Heezen- 

stein),  a.,  i,  122. 
d-,  i-,  and  Mriazodihydrocarvone  and 
their    semicarbazones    (Forster    and 
VAN  Gelderen),  T.,  2063;   P.,  195. 
)8-Triazoethylamine  and  its  hydrochlor- 
ide and  benzoyl   derivative  (Forster 
and  Newman),  T.,  1278;   P.,  154. 
jS-Triazoethylcarhamide    (Forster    and 

Newman),  T.,  1281  ;    P.,   154. 
)3-Triazoethylphtlialimide  (Forster  and 

Newman),  T.,  1279  ;  P.,  154. 
j8-Triazoethylqainolinium     iodide     and 
platinichloride   (Forster  and    New- 
man), T.,  1282. 
Triazo-group      (Forster      and      van 
Gelderen),  T.,  239,  2059;    P.,  19, 
195 ;    (Forster  and   Newman),   T., 
244,  1277;    P.,  19,  154. 
Triazole  and  its  derivatives  (Pellizzari), 

A.,  i,  1035. 
l:2:3-Triazole-6-one-l-acetaniide,      i-di- 

bromo-  (Curtius),  A.,  i,  167. 
/3-Triazo-)3-methylbutan-7-one    and    its 
derivatives      (Forster       and      van 
Gelderen),  T.,  242;   P.,  19. 
/3-Triazo-/3-methylbutan-7-oxime 
(Forster  and  van  Gelderen),   T,, 
241  ;  P.,  19. 
3-Triazophenol,         2:5-dinitro-4-acetyl- 
amino-,     and    its    acetyl    derivative 
(Meldola  and  Kuntzen),  T.,  43. 


Tribenzylhydrazine  hydrochloride 

(Franzen  and  Kraft),  A.,  i,  817. 
Tribenzylidenehydrazinoacethydrazide 
(Curtius  and  Hussong),  A.,  i,  400. 
Tribenzylidenehydrazinodiacethydrazide 
and  m-chloro-,  and  w-nitro-  (Curtius 
and  Hussong),  A.,  i,  400. 
Tribenzylmethylammonium  salts  (Emde 

and  Schellbach),  A.,  i,  282. 
Tribenzylsulphinium  sulphate  (Fighter 

and  Sjostkdt),  A.,  i,  42. 
Triboluminescence   (van  Eck),    A.,   ii, 

563. 
Tricamphor-zS-sulphonic  acid,  pyrogallol 
and  phloroglucinol  ethers  (Hilditch), 
A.,  i,  893. 
Tricarballylic  acid,  formation  of,  and  its 
imide  (Thole  and  Thorpe),  T.,  1684  ; 
P.,  219. 
Tricarbamylmelamine   (v.   Meyer    and 

Nabe),    a.,  i,  122. 
Tricyclenic    acid.       See    Dehydrocam- 

phenylic  acid. 
l:2:8-Triethoxychrysene  (Beschke  and 

Diehm),  A.,  i,  890. 
Triethylammonium    osmichlorido  (Gut- 
bier  and  Maisch),  A.,  i,  19. 
rutheni-bromide  and   -chloride  (Gut- 
bier  and  Leuchs),  A.,  i,  183. 
telluri-bromide  and  -chloride  (Gutbier, 
Flury,  and  Micheler),  A.,  i,  181. 
nitrite  (Ray  and  Rakshit)  P. ,  264. 
preparation      and     sublimation    of 
(Neogi),  T.,  1252;   P.,  71. 
l:3:7-TriethylcafFolide  (Biltz  andTopp), 

A.,  i,  693. 
Triethylcarbinol  (Davies  and  Kipping), 

T.,  298. 
3 : 4 : 5-  Trie  thy  Ic  arbonatopheny  Iglyoxylo- 
nitrile  (Francis  and  Nierenstein), 
A.,  i,  644. 
77e-Triethylheptan-S-ol  and  its  phenyl- 

nreihane  (Zerner),  A.,  i,  950. 
776-Triethylheptan-5-one  (Zerner),  A., 

i,  523,  950. 
Trifolianol  and  its  dibenzoyl  derivative 

(Salway),  T.,  2155  ;  P.,  273. 
Triglycolamic  acid,  production  of,  from 

glycine  (Siegfried),  A.,  i,  775. 
Tr  i-2-hydroxy- 1  -hydronapbthamide 

(Sachs  and  Brigl),  A.,  i,  719. 
Tri-indylmethane  colouring-matters 

(Ellinger    and    Flamand),    A.,    i, 
329. 
Triketohydrindenehydrate(RuHEMANN), 
T.,  1306;  P.,  163;  T.,  1486  ;  P., 
210. 
and  its  derivatives  and  relation  to 
alloxan    (Ruhemann),    T.,    722  j 
P.,  97. 
absorption  spectra  of,  and  its  deriva- 
tives (Purvis),  T.,  1953  ;  P.,  242. 
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Triketohydrindene   hydrate,  use   of,  in 

detection  of  proteins  (Abderhalden 

and  Schmidt),  A.,  ii,  674. 
Trimellitic  acid,  esters  and  derivatives 

of  (Wegscheider,  Perndanner,  and 

ArsPiTZER),  A.,  i,  130. 
Trimercuridiethylammonium         nitrite 

(HAvandRAKSHiT),  T.,  1972;  P.,  220. 
2:4:5-Trimethoxyacetopheiione,      oxiine 

and    semicarbazone    of    (Bargellini 

and  Avrutin),  A.,  i,  68. 
1:2:5  -Trimethoxybenzene,         4  -n  i  t  roso  - 

(Farinyi  and  Sz^ki),  A.,  i,  856. 
3:4:6-Triinethoxybenzoic  acid,  2-nitro-, 

2:6-fZiaitro-,    and     their     silver     and 

barium  salts  and  methyl  ester  of  the 

latter  (Thoms  and  Siebeling),  A.,  i, 

724. 
2:4:5-Trimethoxyphenone        and       its 

phenylhydrazone     (Bargellini     and 

Martegiani),  a.,  i,  966. 
4:6:4'-Triinethoxybenzophenone,  2-hydr- 

oxy-  (Bamgelliki  and  Martegiani), 

A.,  i,  966. 
oa-y-Trimethoxy-A^-butylene  (Claisen), 

A.,  i,  492. 
4:4':6'-Trimethoxychalkone,  2'  hydroxy- 

(Bakgellini  and  Aureli),  A.,  i,  856. 
2:4:5-Trimetlioxyciniiamicacid(MooRE), 

T.,  1047  ;  P.,  119. 
2:4:5-Trimethoxydeoxybenzoiii  and    its 

phenylhydrazone     (Bargellini     and 

Martkgiani),  a.,  i,  966. 
3 :4:4'-Trimethoxydiplienylacetic      acid 

(BiSTRZYCKi,  Paulus,  and  Perrin), 

A.,  i,  869. 
3:4:4'-TrimethoxydiphenylacetonitriIe 

(BisTRZYCKi,  Paulus,  and  Perrin), 

A.,  i,  869. 
3:4:6-Trimethoxy-8-hydroxyplienanthr- 

ene-9-carboxylic     acid,     lactone     of 

(PscHORR  and  Knoffler),  A.,  i,  669. 
3:4:4'-Trimethoxy-2:2'-oxido8tilbene-o'- 

carboxylic  acid  (Pschorr  and  Knof- 
fler), A.,  i,  669. 
2:4:5-Trimetlioxy-;3-phenylpropionic 

acid  and  its   metliyl  ester  (Moore), 

T.,  1048  ;  P.,  120. 
Trimethoxy-o-phthalic  acid  and  its  de- 
rivatives (Windaus),  a.,  i,  904. 
2:4:5-Trimethoxypropiophenone,  deriva- 
tives of  (Bargellini  and  Marte- 
giani), a.,  i,  855. 

oxime    and   semicarbazone    (Bargel- 
LiNi),A.,  i,  305. 
Trimethylacetophenone,    semicarbazone 

of  (Lucas),  A.,  i,  636. 
1 :3:6-Trimetliylallantoin  {caffoUne) 

(Biltz  and  Krebs),  A.,  i,  241. 
Trimethylamine,  formation  of,  by  Bac- 
terium prodigiosum  (Ackermann  and 
ScHtJTZE),  A.,  ii,  61. 


Trimethylamine    in    blood,    urine    and 
cerebrospinal     fluid     (DoB^E     and 
Golla),  a.,  ii,  212. 
compound  of,  and  cuprous  thiocyanate 

(Lang),  P.,  140. 
uranyl phosphate  (Barthe),  A.,  i,  526. 
estimation  of,  in  urine  (Kinoshita), 
A.,  ii,  343  ;  (Oaccia),  A.,  ii,  550. 
7-Trimethylaminobutyric  acid,  o-hydr- 
oxy-,    and    its    salts    (Fischer    and 
Goddertz),  a.,  i,  20. 
o-Trimethylamino-ja-indolepropionic 
acid,   methyl    ester,   iodide    of   (van 
RoMBURGH  and  Barger),  T.,  2069  ; 
P.,  258. 
Trimethylammonium   nitrite  (Ray  and 
Rakshit),  p.,  72. 
osmichloride  (Gutbier  and  Maisch), 

A  ,  i,  18. 
tellurichloride  (Gutbier,  Flury,  and 

Micheler),  a.,  i,  182. 
nitrite  (Ray  and  Rakshit),  T.,  1473  ; 
P.,  122. 
;855-Trimethyl-Aa-amylene,       7-chloro-, 
and   its   acetyl  derivative  (Umnova), 
A.,  i,  250. 
Trimethyhsoamylsilicane  (Bygd^n),  A., 

i,  846. 
Trimethylrfibromoethylammonium    per- 
chlorate  (Hofmann  and  Hobold),  A., 
i,  608. 
a3/8-Trimethylbutaldehyde,  a-hydroxy-, 

and  its  oxime  (Richard),  A.,  i,  8. 
Trimethyl-?i-butylammonium  iodide  and 
platinichl.  ride  (v.  Bbaun),  A  ,  i,  611. 
Trimethylbutylsilicane  (Bygd^n),  A.,  i, 

846. 
aa)3-Trimethylbutyric  acid  (Richard), 

A.,i,  7. 
o)3/8-Trimethylbutyric  acid,  o-hydroxy-, 
and  its  esters  and  amide  (Richard), 
A.,  i,  8. 
Trimethylcarbinol,  properties  of  aqueous 
solutions  of  (Doroschewsky),  A.,  i, 
414. 
boiling  point  of  (Doroschewsky  and 

Poljansky),  a.,  i,  253. 
cryoscopic,  ebullioscopie  and  associa- 
tion constants  of  (Atkins),  T.,  10. 
Trimethylcetylammonium     iodide     (v. 

Braun),  a.,  i,  612. 
1 : 2 : 6-Trimetliy  1-4-clilor  omethyldihy  dro  • 
pyridine-3:5-dicarboxylic   acid,  ethyl 
ester  (Benary),  A.,  i,  320. 
1:3:4- Trimethyl-l-dicMoromethyl-A^:^- 
c2/c^o-hexadiene,     5-chloro-4-hy(troxy- 
(AuwERs),  A.,  i,  384. 
Trimethylcolchicinic    acid,    salts    and 
derivatives  of  (Windaus),  A.,  i,  904. 
Trimethyldiglycylglycine  and  its  esters 
and     their    platinichlorides    (Abder- 
halden and  Kautzsch),  A.,  i,  954. 
* 
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2:2:5-Trimethyl-2:3:dihydro-i)-l)enzo- 

quinone.        See     l:l:4-Tiimethyl-A^- 

c?ycZoliexen-2:5-dione. 
3:5:6  Trimethyl-4:5-dihydropyridazine- 

4-carboxylic  acid,   ethyl  ester  (KoR- 

SCHUN  and  Roll),  A.,  i,  502. 
l:l:2-Trimetliyldihydroresorciii  and  its 

anilide  and  anhydride  (Crossley  and 

Kknouf),  T.,  1105. 
Trimethyldihydroresorcincarboxylic 

acid   (Crossley    and    Renouf),    T., 

1106. 
l:4:5-Trimethyldihydrouracil;    4-bromo- 

5-hydroxy-,   chlorohydroxy-,  and  4:5- 

c^iliydroxy-  (Bremer),  A.,  i,  161. 
Trimethylene.     See  cycZoPropane. 
Trimethylenepyrrole  derivatives  (Ghig- 

LIENO),  A.,  i,  321. 
1:3:6  Trimethyl-S-ethylallantoin,  7-thio- 

(Biltz  and  Krebs),  A.,  i,  24.2. 
o;37-Trimethylglutaconic    acid,    deriva- 
tives of  (Thole  and  Thorpe),  T.,  2239. 
/3;83'-Trimethylguanidine      aurichloride 

(Schenck),  a.,  i,  843. 
Trimethyl-n-heptylammonium  hydroxide 

and  iodide  (v.  Braun),  A.  i.,  611. 
1:1:4- Triniethylct/c^-A^-^-liexadien-4-ol 

(AuwERS  and  MiJLLEK).  A.,  i,  621. 
2:2:6-Trimethylliexaliydrobenzaldeliyde 

(Skita  and  Paal),  A.,  i,  449. 
Trimethylct/cZohexane       (Skita        and 

Ritter),  a.,  i,  272. 
l:l:2-TrimethylcycZohexan-3-ol   and    its 

benzoyl    derivatives    (Crossley    and 

Renouf),  T.,  1109. 
l:l:2-Trimethylc2/cZoliexaii-3-oiie  and  its 

oxime  and  semicarb..zone   (Crossley 

and  Renouf),  T.,  1110  ;  P.,  137. 
/S^f-Trimethylliexan-iSTe-triol,  synthesis 

and   derivatives  of  (Bouveault  and 

Locquin),  a.,  i,  2;  (Bouveault  and 

Levallois),  a.,  i,  3. 
l:l:4-Trimetliyl-A3-cycZohexen-2:5-dione 

and  its  derivatives  (Bamberger  and 

Blanoey),  a.,  i,  884. 
l:l:3-Triinethyl-A*-ci/cZohexene,  5-chloro- 

(Skita  and  Ritter),  A.,  i,  272. 
TrimethylcycZohexenone,  chloro-,  and  its 

derivatives  (Crossley  and  Renouf), 

T.,  1106. 
Trim  ethy  Ihexylammonium      liy  droxid  e 

and  iodide  (v.  Bhaun),  A.,  i,  611. 
l:7:9-TrimetliylsjwVci-5:5-hydantoin 

(hypocnffeine)   and    its    decomposition 

(BiLTz  and  Krebs),  A.,  i,  240. 
Trimethyl-leucylglycine    and    its    salts 

(Abderiialden  and  Kautzsch),  A.,  i, 

528. 
woTrimethylmelamine  (Diels  and  Goll- 

mann),  a.,  i,  956. 
Trimethyl-n-octylammonium   hydroxide 
(v.  Beaun),  a.,  i,  612. 


Trimethylpentenylammonium  iodide  (v. 

Braun),  A.,  i,  613. 
Trimethylpropylammonium,  7-hydroxy-, 

chloride  {y-hov^ocholine),  synthesis  and 

derivatives   of  (Berlin),    A.,  i,   426, 

771. 
1 : 1: 2-Trimetliyl-3- wopropylci/cZobutane 

(Lebedeff),  a.,  i,  775. 
Trimethylpropylsilicane  (Bygd^n),  A., 

i.,  846. 
2:4:6-TrimethyIpyridine,   and    its    salts 

(Grishkewitsch-Trochimowsky),A., 

i,  320. 
2:4:6-Trimethylpyridinium     jo«rchlorate 

(v.    Baeyer  and    Piccakd),    A.,    i, 

901. 
3:4:6-Trimetliyl-a-pyrone,       6-hydroxy- 

(Thole  and  Thorpe),  T.,  2240. 
2:4:6-Trimethylpyroxomum    ^erchlorate 

(v.  Baeyer  and  Piccard),  A.,  i,  901. 
2:3:5-Trimethylpyrrole      (Knorr     and 

Hess),  A.,  i,  1019. 
2:3:5-Trimethylpyrrole-4-carboxylicacid 

and  its  ethyl  ester  (Knorr  and  Hess), 

A.,  i,  1019. 
Trimethylpyruvic  acid,  esters  and  deri- 
vatives of  (Richard),  A.,  i,  7. 
2:6:8-Triinethylquiaoline,  salts  of  (Jones 

and  Evans),  T.,  338. 
meriTrimetliyiquiiioiiedi-imonium  ferri- 

cvanide  (Piccard),  A.,  i,  569. 
2:5:5-Trimethyltetrahydrofuran 

(Losanitch),  a  ,  i,  804. 
2:6:8-Trimethyltetrahydroquiiioline, 

salts   and  derivatives  of  (Jones  and 

Evans),  T.,  337. 
1:4:5-Triinethyluracil,      oxidation       of 

(Bremer),  A.,  i,  160. 
l:3:7-Trimethyb.souric     acid,     5-chloro- 

(BiLTz),  A.,  i,  168. 
Tri-o-naphthylcarbinol       (Tschitschi- 

BABIN),  A.,  i,  969. 
Tri-a-naphthylmelamine  (v.  Meyer  and 

Nabe),  a.,  i,  122. 
Tri-a-naphthylmethane       (Tsohitschi- 
babin),  a.,  i,  436. 

compounds  of  (Tschitschibabin),  A., 
i,  969. 
Tri-a-naphthylmethane,     bromo-,     and 

iodo-  (T.schitschibabin),  A.,  i,  970. 
Trioses,     hydrolysis     of,     by    enzymes 

(Bierky),  a.,  i,  354. 
Triphenetylsulphonium  (bichromate 

(Hilditch),  T.,  1099. 
Triphenylacetic  acid,   2:4-,  a^^d  2:5-di- 

hydroxy-,  and  their  7-lactones  (Staud- 

INGER  and  Bereza),  A.,  i,  461. 
Triphenylacetonitrile,    4:4'-dihydroxy-, 

and  its  diacetyl  derivative  (Vorlan- 

DER,    FrIEDBERG,    VAN    DER    MeRVE, 

Rosenthal,  Huth,  and  v.  Bodecker), 
A.,  i,  867. 
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Triphenylacetylphenylimino  chloride 

(Staudinger,  Clar,  and  Czako),  a., 

i,  625.  .        ,    /n^T 

Triphenylbenzene,   synthesis    ot    (UEL- 

acre),  a.,  i,  32.  , 

Triplienylbenzylniethane(v.  Meyer  and 

Fischer),  A.,  i,  121. 
o77-Triplienyl-7-^Jityrolactone      [  Rey- 
nolds), A.,  i,  861. 
Triphenyb:.s«carbainide         (Chemische 

Fabrik  Ladenburg),  a.,  i,  4dS. 
Triphenylcarbinol,  abso.ption  spectra  ot 
salts  of  (Meyer  and  Wieland),  A., 
ii   952 
action*  of    amines    on    (Green    and 

Woodhead),  a.,  i,  481. 
sodium  derivative  of  (Schlenk,  Mair, 
and  Bornhabdt),  A.,  i,  434. 
Tripbenylcarbinol,       o-bromo-,        ana 

O-chlorO-    (TSCHITSCHIBABIN),  A.,  1, 

279 
o-bromo-,  o-chloro-,  and  di-^-chloro-o- 
and  iJ-bromo-,  and  their  derivatives 
(GoMBERG  and  van  Slyke),  A.,  i, 

Triphenylcarbiiiol-4-carboxylic       acid, 

methyl  ester  (Staudinger  and  Clar), 

A.,  i,  639.  , 

Triphenyl-i?-chlorobenzylmethane      (v. 

Meyer  and  Fischer),  A.,  i,  1^1- 
Triphenyldihydrotriazole    (Busch    and 

Ruppenthal),  a.,  i,  87. 
l-2:4-Triphenyl-2:5-dihydro-l:2:3-triaz- 

ole  and   its   derivatives   (BuscH  and 

Hefele)   a.,  i,  583. 
Triphenylethylene  glycol,  acetyl  deriva- 
tive of  (Paterno  and  Forli-Forti), 

aS^Triphenylfulgide,  /f^r°.'"!,^„«„  °^ 
(Stobbe  and  Benary),  A.,  i,  d»u. 

l:4:5-Triphenylglyoxaliiie  and  its  salts 
(Everest  and  McCombie),  T.,  1751 , 

P     209 

Tripiienyimethane,   preparation    of   de- 

%-ivatives      of      (FaRBENFABRIKEN 

voKM.  F.  Bayer  &  Co.),  A.,  i,  458  , 

(SzfcKi),  A.,  i,  634. 

o.,m-,  and  ^^-bromo- ,  o-,  and  i^-chloro-, 

and  iJ-iodo  (Tschitschibabin),  A., 

i    278 
„.nitro-;    and    co-nitroso-    (Schlenk, 
Mair,  and  Bobnhardt),  A.,  i,  4.54. 
TriBhenylmethaiie-4-carboxyUc       acid, 
™Side  and  anilide  from  (Staud- 
inger and  Clar),  A.,  i,  6iJ8. 
co-chloro-,     methyl    ester    and     acid 
chloride  of  (Staudinger  and  Clar), 

A.,  i,  639.  ,    ^^^ 

Triphenylmethyl   (Gombeeg    and    van 
Slyke),  A.,  i,  361. 
absorption    spectra   of    (Meyer    and 
Wieland),  A.,  u,  952. 


Triphenylmethyl,  colour  of,  in  relation 
to     dilution     (Piccard),     A.,     u, 

561 
nitrite  (Schlenk,  Mair,  and  Born- 

hardt),  a.,  i,  434. 
0-,  m-,  and  ^-bromo-,  and  o-chloro-, 

bromides    (Tschitschibabin),    a., 

h  279. 
Triphenylmethylaniline,    o-bromo-,     o- 
chloro  ,    and    rf^;;-chloro-o.    andjJ- 
bromo-  (Gomberg  and  VAN   bLYKE;, 

A.,  i,  361.  ,     .,.- 

Triphenylmethyl-4-carhoxylanilide 

(Staudinger  and  Clar),  A.,  i,  ^9. 
Tripheiiylmethyl-4-carboxylic  acid, 

methyl  ester  (Staudinger  and  Clar), 

A.,  i,  639.  ,  /-iitt™ 

Tiphenylmethyldiphenylamine  ( W  is- 
land and  Lecher),  A.,  i,  570. 

Triphenylxnethyldi-p-tolylamine  (VN  ie- 
LAND  and  Lecher),  A. ,  i,  5/0. 

Triphenylmethylethyl  s^lP>\de  (v. 
Meyer  and  Fischer),  A.,  i,  l^i- 

1-4  5  Tr iphenyl-2-methylglyoxaline  and 

its  salts  (Everest  and  McCombie), 

T  ,  1750;  P.,  209. 
s-Triphenylmethylmethylcarbaimde  (v. 

Meyer  and  Fischer),  A.,  i,  120. 
Triphenylmethyl   methyl  sulphide  (v. 

Meyer  and  Fischer),  A.,  i,  l^i- 
Triphenylmethylphthalimide  (v.  Meyer 

and  Fischer),  A.,  i,  120. 
Triphenylmethylpiperidine  (v.   Meyer 

and  Fischer),  A.,  i,  120. 
Triphenylmethylpyrrole  (v.  Meyer  and 

Fischer),  A.,  i,  120. 
Triphenylmethylthiocarhamide  ^v. 

Meyer  and  Fischer),  A.,  i,  120. 
3:4:5-Triphenylisooxazole    (Heim),    A., 

'i,'718.  .  ,    .. 

Triphenyl-o-phenylenediamine    and    its 
hydrochlovide(WiELAND  and  Lecher), 

A.,  i.  569.  ,-cr       N     A       ^ 

oi37-Triphenylpropane    (Heim),    a.,    i, 

718.  .  .,  fl 

oBfl-Triphenylpropionic  acid,  P- 
hydroxy-,  and  its  silver  salt  (Paterno 

and  Chieffi),  A.,  i,  65.  ,„„,,. 

oB7-Triphenylpropyleiie,a-nitro-(HEiM), 

1-4^5-iipheiiylpyrazole  (Wislicenus 
andRuTHiNG),  A.,  i,  304.      ^ 

Triphenylsemicarbazide  {s-diphenyj- 
carbamylphenylhydrazide)  and  its 
derivatives  (v.  Meyer  and  Nicolaus), 

A.,i,  121.  ,    .     .•         e 

Triphenylsilicol,   sodium    derivative   of 

(Schlenk,  Renning,  and  Kacky),  a., 

i,  596.  .  , 

Triphenylstihine,  iri-m-ammo-,  and 
its  hydrochloride  (Morgan  and 
Micklethwait),  T.,  2292  ;  P.,  274. 
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Triphenylstibinedihydroxidetrisulph- 
onic  acid  and  its  salts  (Morgan  and 
Micklethwait),  T.,  2296. 
Triphenyltellurinium  salts  (Ledeher), 

A.,  i,  857. 
Triphenyl-;?-tolylethylene  (Staudinger 

and  KoN),  A.,  i,  879. 
Triphenyltriazolone   (Busch  and  Eup- 

penthal),  a.,  i,  87. 
Triphenyltribenzylmelamine  (v.  Meyer 

and  Nabe),  A.,  i,  122. 
Triphenyltrimethylmelamine  (v.  Meyer 

and  Nabe),  A.,  i,  122. 
Triple  poimts  (Jouguet),  A.,  ii,  869. 
Tripropylthiocarbamide  (Del^pine),  A., 

i,  23. 
Tripyridineferric     thiocyanate      (Bar- 

bieri  and  Pampanini),  A.,  i,  225. 
Triquinolineferric    thiocyanate      (Bar- 

bieri  and  Pampanini),  A.,  i,  225. 
Triresorcinoylboric  acid  (Cohn),  A.,   i, 

641. 
Trisalicylboric    acid    (Cohn),     A.,     i, 

640. 
Trisquinhydroneoxonium  hydiosulphide 

(Richter),  a.,  i,  135. 
Trio-  and  jw-tellurinium  salts  (Lederer), 

A.,  i,  857. 
Triticonucleic  acid    (Levene    and    La 

Forge),  A.,i,  96. 
??(?n,;7-Tritolylamine  (Scholl,  Seer,  and 

Tritsch),  a.,  i,  559. 
Tritolylcarbinol,   action    of   amines  on 

(Green  and  Woodhead),  A.,  i,  481. 
Tropilen,    constitution    of    (Kotz    and 

Kosenbusch),  a.,  i,  318. 
TrypanoBome  infection,  action   of  anti- 
mony on  (Morgenroth  and  Eosen- 
thal),  a.,  ii,  632. 
effect     of     arsenophenylglycine      on 
(Browning  and  McKenzie),  A.,  ii, 
59,  219. 
influence  of  quinine  and  its  derivatives 
on    (Morgenroth     and    Halber- 
staedter),  a.,  ii,  219. 
Trypanosomas,  action  of  3:5:9-triamino- 
phenoxazonium  chloride  on  (Laveran 
and  Roudsky),  A.,  ii,  911. 
Trypsin,  isoelectric  point  of,  and  nucleo- 
protein     (Michaelis    and    David- 
sohn),  a.,  i,343. 
influence  of  hydrogen  ion  concentra- 
tion on  the  action  of  (Michaelis 
and  Davidsohn),  A.,  i,  1051. 
action    of,    on    oxidation    in    animal 
tissues  (Battelli  and  Stern),  A., 
ii,  808. 
eff"ect  of  calcium   chloride  and  intes- 
tinal   extract    on     the    action     of 
(IIekma),  a.,  i,  511. 
Tryptophan,    dissociation    constants    of 
(Kanitz),  a.,  i,  97. 


Tryptophan,  preparation  of  the  betaine 
of,  and   its   identity  with   hypaphor- 
ine  (van   Romburgh  and  Barger), 
T.,  2068;  P.,  258. 
Tubes,   method  of  cutting,    by   etching 
(Milbauer),  a.,  ii,  715. 
heated,     gases    from    the    walls     of 
(GuicHARii),  A.,  ii,  396. 
Tuberculin,  chemistry  of  (Lockemann), 
A.,ii,  916. 
formation  in  protein-free  culture  media 
(LowENSTEiN  and    Pick),    A.,   ii, 
317. 
Tumour  tissues,  accumulation  of  iodine 

in  (Takemura),  A.,  ii,  633. 
Tungsten,    solubility    of    hydrogen    in 
(Sieverts  and   Bergner),   A.,  ii, 
990. 
Tungstic  acid,   electrolytic  reduction 
of  (Rosenheim  and  Bernhardi- 
Grisson),  a.,  ii,  402. 
hydrosol,  preparation  of  (MiJLLER), 

A.,  ii,  206. 
complex    derivatives    of    (Mazzuc- 
chelli  and  Borghi),  A.,  i,  11. 
Metatungstic    acid     and     its    salts 
(Rosenheim and  Kohn),  A.,ii,  116  ; 
(CopAux),  A.,  ii,  402  ;  (Rosenheim), 
A.,  ii,  612. 
Tungsten,  estimation  of  (Mdivani),  A., 
ii,  230. 
estimation  of,  in  steel   (Hinrichsen 

and  Dieckmann),  A.,  ii,  156. 
estimation  of,  in  wolframite  in  presence 
of  molybdenite  (Trautmann),  A.,  ii, 
1139. 
Tungstic  acid.     See  under  Tungsten. 
Turmeric  oil  (RuPEand  Steinbach),  A., 
i,  69,  293  ;,  (Rupe  and  Burgin),   A., 
i,    446;    (Schimmel    &  Co.),    A.,   i, 
476. 
TurnbuU's  blue,  composition  of  (Mulleb, 
Wegelin,  Tread  well,  and  Diefen- 
thaler),  a,,  i,  844. 
Turpentine,   detection  of  petroleum  in 

(Klein),  A.,  ii,  341. 
Turpentine  oil,   Indian,  constituents  of 
(Schimmel  &  Co.),  A.,  i,  477. 
hydrogenation  of  (Vavon),  A.,  i,  389. 
valuation  of  (Klason),  A.,  ii,  665. 
detection  of  adulteration  of,  with  pine- 
wood  oil  or  resin  spirit  (Grimaldi), 
A,,  ii,  231. 
Typewriting,  increase  in  metabolism  due 
to  the  work  of  (Carpenter),  A.,  ii, 
621. 
Typhaceee,     formation     of    indole     by 

(Telle  and  Huber),  A.,  ii,  317. 
Tyrosine,  synthesis  of  (Wheeler  and 
Hoffman),  A.,  i,  499. 
fermentation    of    (Ehrlich),    A.,    i, 
127. 
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Tyrosine,  crystals  of,  in  cheese  (Dox), 
A.,ii,  429 
oxidation  of  (Denis),  A.,  i,  Jl^    , 
Tyrosine   3•.5-rf^cllloro-,   and  its  liyaro 
^cWoride  (Wheeler,  Hoffman,  and 
Johnson),  A.,  i,  923. 
^•'i  di-iodio-        {iodogorgomc       acia), 
^•^  (HENZE),  A.,  i.  617  ;  (Oswald). 

A     i   842.  .    , 

'  \-         r.e      from     lodocasein 
preparation     of,  _  irom 

tn^wMTt)  A  .  1.  1050. 

prSaTa'on'  of,'    frorn    iodoprotein 

,£7^^n'r&B-), 

TyroBin'^ehy'dantom     (Wheelek       and 
Hoffman)   A.  1,  499-      3^5.^i,hloro- 

"^^^^i^^E'lCSFMAN,  and  JOHNSON), 

its   dibenzoyl    derivative    (Ehrlich), 
A.,  i,  127. 


TJ. 


Tlltramicroscopy    (f '^^§' g^g'  "'  ^^' 
388;  (ThoMAE),  A.,  u,  8bb- 
of  solutions  (V.  Lepkowski),  A.,  u. 

parttles   in,  structure  of  (Svebberg 

.Itr^Sftrn^'s^^^^^ 

^  Grischkewitsch-Trochimowskv. 

.rir^^sS'tfu^--, 

and  MACLEOD),  A.,  i,  8bZ. 
reduction  of  (Skita  and  Paal),  A.,  i, 

^^^cffitHiSH)^: 

Tli'xSum,  association  of  lead  ^ijh,  in 
minerals  (Holmes),  A.,  \^'^\  . 
ratio  of,  to  lead,  in  minerals  and  its 
application  to  measurement  of  geo- 
Jo^ilcal  time  (Zambonini),  A.,  n, 
959. 


Uranium  and  radium,  ^^f  bet^veen,  in 
minerals  (PihRET  and  f^D I'Y)  a., 
ii    454;  (Gleditsch),  A.,  u,  »^o- 

mrasuremelit  of  the  ranp  of  a- 
particlesof(FocH),  A.,  ^^  ^M. 

metallic    (Jorissen    and    Trivelli), 

a  new'coM  of  (Samsonow),  A.,  ii, 
disintegration  productsof(ANroNOFF), 

phamacologtal  action  of    (Jackson 

and  Mann),  A.,  u,  63d. 
carbide,  formula  for  (Lebeau),  A.,  n, 

salts,'effect  of  oxidising  agents  on  the 
absorption  spectra  of  (Jones  anu 

actTorofas^'luiSnous' catalysts  in 
"th^hotolysis  of  acids  (BERTHE- 

LOT  and  Gaudechon),  A.,  u,  i/^- 
detection  of  (Siemssen),  A-,  ",77^. 
Uranium /^eo^afluoride  (RUFF  and  Hein- 
zei.mann),  a.,  11,  9»».      -^  „ 

Uranic  oxide,  hydrate  of  (Oechsner 
deConinck  and  Raynaud),  A.,  n, 

Uranons  oxide,   molecular  weight  of 
(Oechsner   de  Coninck),   A.,   u. 

TJrtnyl  nitrate  and  it.  ethei^al  solution 
(Lebeau),  A.,  i,  257. 
hydrates  of  (Lebrau)   A.,  i,  403. 
action     of     acetic     anhydride     on 

(Vanino),  a.,  u,  89S. 
phosphates,  behaviour  of,  with  in- 
^  dicators  (Starkenstein),  A.,  u, 

ethv?araine,       methylamine,       and 
'  tSethylamine  .  phosphates 

(Barthe),  a.,   1,  »f?-  .Q„ 
salts  (Vasilieff),  a.,  u,  l^J^o. 
action   of   light    on.   and    oxalic 

acid  (Bacon),  A.,  u,  &• 
duration  of   phosphorescence    ol 
(Becquerel),  a.,  u,  ^^»- 
Uranium:  detection  of  (Siemssen).  A., 

cstimftL  of,   volumetrically  (IBBOT 
SON  and  Clarke),  A.,  u.  41*5. 
UranTum  ^.  secondary  emanations  pro 

flnced  by  (Huff),  A.,  u,  569. 
uranium  'aiths,  estimation  of radiumij 

(MARCKWALDandRussELi,),A..ii.36C 
Uranons  oxide.     See  under  Uranium. 
TTvonvl  salts      See  under  Uranium. 
5rea^  formation    of.   from    ammomui 
^      ;alts  in  the  body  (Wakeman  an 

iXeSf  of^n^hrblood  a^^^^^ 
of    suckling    women  .(Engel    ar 
MURSCHHAUSER),  a.,  11,  »io- 


ii.  1520 


INDEX   OF   SUBJECTS. 


XTrea,  benzenesulphonate  of  (Seyewetz 
and  PoiZAT),  A. ,  i,  360. 
estimation  of  (BENEnicx),  A.,  ii,  79  ; 

(Taylor),  A.,  ii,  344. 
estimation   of,    in   wine   (Henriques 

and  Gammeltoft),  A.,  ii,  670. 
See  also  Carbamide. 
Ureides,  action  of  cotarnine  on  (Knoll 

&  Co.),  A.,  i,  670. 
Urethanoanisylacetylacetone    ( Bi anchi 

and  Schiff),  A.,  i,  978. 
Urethanobenzylacetoacetic    acid,   ethyl 
ester  (BiANCHi  and  Schiff),    A.,    i, 
977. 
TJrethanobenzylacetylacetone  (Bianchi 

and  Schiff),  A.,  i,  977. 
Uretbanobenzylbenzoylacetic  acid, 

ethyl  ester  (Bianchi  and  Schiff),  A. , 
i,  977. 
TTrethanocinnamylacetoacetic  acid, 

ethyl  ester  (Bianchi  and    Schiff), 
A.,  i,  978. 
Urethanociniiamylacetylacetone  (Bian- 
chi and  Schiff),  A.,  i,  978. 
^-Urethanophenylarsinic  acid  and  nitro- 
(Farbwerke  vorm.  Meister, Lucius, 
&  Bruxing),  a.,  i,  760. 
Urethanosalicylacetylacetone  ( Bianchi 

and  Schiff),  A.,  i,  978. 
Uric  acid  formation  (Izar),  A.,  ii,  907. 
formation  of,  from  cholesterol,  in  the 
liver   (Traetta-Mosca  and   Apol- 
LONi :    Traetta-Mosca  and  Miz- 
zenmacher),  a.,  ii,  52. 
formation  of  xanthine  from  (Sundwik), 

A.,i,  584. 
decomposition  of,  by  sodium  hydroxide 

(May),  A.,  ii,  1131. 
decomposition  of,  by  organic  alkaline 
solvents  (Stevens  and  May),  A.,  i, 
403. 
influence    of    water-drinking    on   the 
excretion  of  (Rulon    and   Hawk), 
A.,  ii,  135. 
excretion  of,  in  gout  and  rheumatoid 

arthritis  (Mallory),  A.,  ii,  219. 
metabolism.     See  Metabolism, 
origin  of,  in  man  (Smetanka),  A.,  ii, 

218. 
complex  salts  of  (Kohler),  A.,  i,  243. 
estimation  of,  in  blood  serum  (Roeth- 

lisberoer),  a.,  ii,  548. 
rapid  estimation  of,  in  urine  (PizzoRNo), 

A.,  ii,  667. 
estimation  of,  iodometrically  in  urine 
(ViTALi),  A.,  ii,  776. 
woTJric  acid,  derivatives  of  (Biltz),  A., 

i,  168. 
Uridine  (Levene  and  Jacobs),  A.,  i,  96. 
Urine  of  carcinoma  and  of  health,  differ- 
ences in  (Kojo),  a.,  ii,  909. 
acidity  of  (v.  Skramlik),  A.,  ii,  511. 


Urine,  excretion  ofammonia  in  (Gammel- 
toft), A.,  ii,  1115. 
action  of  antiseptics  of  (Jordan),  A., 

ii,  218. 
excretion  of  arsenic  in,  after  the  use 

of    dihydroxydiaminoarsenobenzene 

(Greven),  a.,  ii,  511. 
pressor  bases  of  (Bain),  A.,  ii,  631. 
reduction      of     blood     pressure     by 

(Popielski),  a.,  ii,  511. 
colloids  in  (Lichtwitz),  A.,  ii,  632. 
of    women,    creatine     in    (Krause), 

A.,  ii,  1116. 
of  infants,  importance  of  the  glycuronic 

acid  reaction  in  the  (Mayerhofer), 

A.,  ii,  311. 
nitrogen  constituents  of,  after  feeding 

on    protein   (v.    Somogyi),    A.,    ii, 

416. 
pigments  of  (Weisz),  A.,  ii,  136. 
urorosein  pigments  of  (Arnold),  A., 

ii,  309. 
a  yellow  substance  in  (de  Jager),  A., 

ii,  58. 
Bence- Jones  protein  in  (Hopkins  and 

Savory),  A.,  ii,  417. 
trimethylaminein(DoR6EandGoLLA), 

A.,  ii,  212. 
of  the  fox,  dog  and  coyote,  analyses  of 

the  (Hawk),  A.,  ii,  308. 
excretion  of,   after  muscular  exercise 

(Higgins  and  Benedict),   A.,   ii, 

909. 
Urine,  analytical  methods  relating  to :  — 
detection   of  aminoniutn   suljdiide   in 

(Gazzetti  and  Sarti),  A.,  ii,  150. 
detection  of  bile-pigment  in  (v.  Mas- 

loff),  a.,  ii,  1144. 
detection  of  blood  in  (Weitbrecht), 

A.,  ii,  447. 
detection  of  haemoglobin  in  (McDek- 

mott),  a.,  ii,  674. 
detection  of  mercury  in  (Salkowski), 

A.,  ii,  771,  934. 
gravimetric  estimation  of  albumin  in 

(Simonot),  a.,  ii,  945. 
estimation   of   alkylaraines  in   (Erd- 

mann),  a.,  ii,  551. 
estimation  of  ammonia    in    (Steel), 
A.,  ii,  68  ;   (Kolin),  A.,  ii,   331  ; 
(Taylor),  A.,  ii,  415. 

estimation    of    arsenic    in    (Heid- 

uschka  and  Bitchy),  A.,  ii,  537. 

estimation   of    calcium  in    (McCrud- 

den),  a.,  ii,  1136. 
pathological,    estimation   of    creatine 

in  (Walpole),  A.,  ii,  671. 
coloritnetric  estimation  of  dextrose  in 

(Autenrieth  and  Tesdorpf),  A., 

ii,  159. 
pathological,    estimation     of    fat    in 

(Kakiuchi),  a.,  ii,  649. 
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Urine,  analytical  methods  relating  to : — 

estimation  of  hexamethyleuetetramine 

in  (Scheoter),  A.,  ii,  343. 
estimation  of  indican  in  (Kozlowski), 

A.,  ii,  553. 
estimation  of  iron  in  (Reich),  A.,  ii, 

1013. 
colorimetric  estimation  of  mercury  in 

(Heinzelmann),  a.,  ii,  772. 
estimation   of  phenol  and  ^'-cresol  in 

(Siegfried  and  Zimmermann),  A., 

ii,  72,  941. 
herbivorous,  estimation  of  phenols  in 

(Liechti  and  Mooser),  A.,  ii,  942. 
estimation  of  phosphates  in  (Amann), 

A.,  ii,  536. 
estimation  of  potassium  in  (Green), 

A.,  ii,  1135. 
estimation  of  sugar  in  (Gaebel),  A., 

ii,  73;    (Fernatt  :    Bang),    A.,  ii, 

664. 
estimation    of   sulphur    in    (Denis), 

A.,  ii,  66;  (Schmidt),  A.,  ii,  67; 

(Benedict),   A.,   ii,    330 ;    (Salk- 

owsKi),  A.,  ii,  626. 
estimation  of  triinethylamine  in  (Cac- 

cia),  a.,  ii,  550. 
quantitative   estimation  of  trimethyl- 

amine  in  (Kinoshita),  A.,  ii,  343. 
estimation  of  urea  in  (Henriques  and 

Gammeltoft),  a.,  ii,  670. 
estimation  of  uiic  acid  in  (Pizzorno), 

A.,  ii,  667  ;  (Vitali),  A.,ii,  776. 
TIrobilin,  separation  of,  from  its  chronio- 

gen  (Ghimbert),  A.,  i,  395. 
excretion  of,  and  its  relation  to  hicmo- 

globin  (Simpson),  A.,  ii,  309. 
separation  and  detection  of  (Carrez), 

A.,  ii,  944. 
Urochrome,  estimation  of  (Meisz),  A., 

ii,  136. 
Urochromogen,  estimation   of  (Weisz), 

A.,  ii,  136. 
Urohypotensine,  influence  of  oxidation 
on  the  toxicity  of  (Abelous  and  Bar- 
dier),  a.,  ii, 816. 
TTrorosein  pigments  of  urine  (Arnold), 

A.,  ii,  309. 
"TJrueiiri"      fruit,      constituents      of 
(Frank  and  Gnadinoer),  A.,  ii,  647. 

V. 

Valency,    the    electron    conception     o 
(Falk  and  Nelson),   A.,   ii,   104; 
(Falk),  a.,  ii,  711. 
relation   of,    to    ionisation    of    gases 
(Millikan  and  Fletcher),  A.,  ii, 
573. 
MoValeramide-chloral,    bronio-    (Chem- 
ische    Fabrik    Gedeon    Richter), 
A.,  i,  836. 


n-Valeric    acid,    c^-methylhexylcarbinyl 

ester  of  (Hilditch),  T.,  222. 
Valeric  acid,  d-  and  I-  y-amino-,  and  d- 
and    I-    7-benzoylamino-   (Fischer 
and  Groh),  A. ,  i,  773. 
0yS-trihromo-,    and     its    ethyl    ester 
(Lkspieau),  a.,  i,  106. 
ISO- Valeric  acid,  benzyl  ester  (Sabatier 

and  Mailhe),  A.,  i,  258. 
woValeric  acid,  a-bromo-,  and  a-iodo-, 
guaiacol  esters  of,  and  tolyl  ester  of 
the  latter,  and  di-a-hromo-,  and  di-a- 
iodo-,  quinol  esters  of  (Farbenfabrik- 
en  vorm.  F.  Bayer  &  Co.),  A.,  i,  630. 
tert. -Yaleijlacetic   acid     (Wahlberg), 

A.,  i,  707. 
^er^.Valerylacetamide     (Widman    and 

Wahlberg),  A.,  i.  702. 
tert.  -Valerylacetimino-ether  hydro- 

chloride and  platinichloride  (WiDMAN 
and  Wahlberg),  A.,  i,  702. 
<er<-Valerylacetonitrile.     See  Pinacolin, 

a»-cyano. 
woValerylaminoaceto-^-plienetidine,    a- 
bromo-    (Chemische    Werke   vorm. 
Dr.  Heinrich  Byk),  A.,  i,  323. 
isoValeryljo-aminoacetophenone,  a- 

bromo-  (Remfry),  T.,  625  ;  P.,  72. 
iso  Valeryl-a-amino-?i-nonoylvaline,      a- 
bromo-  (HopwooD  and    Weizmann), 
T.,  1581. 
5  -  Valerylidene-9-phenylrhodanic      acid 

(Butscher),  a.,  i,  333. 
<cr<. -Valerylmethylacetic  acid,   and  its 

ethyl  ester  (Wahlberg),  A.,  i,  707. 
Valve       cells.       See     under     Electro- 
chemistry. 
Vanadic  acid.     See  under  VanaiUum. 
Vanadium,  Stomic  weight  of  (McAoam), 
A.,  ii,  117. 
Vanadyl   bromide   (Ruff   and   LicK- 
fett),  a.,  ii,  988. 
Vanadium   chlorides   (Ruff   and  LiCK- 
fett),  a.,  ii,  291. 
tri-,  tetra-,  and  penta-&novidea  (Ruff 

and  Lickfett),  A.,  ii,  989. 
Vanadyl  di-  and  <ri-fluorides   (Ruff 
and  Lickfett),  A.,  ii,  989. 
Vanadium  pentoxide,  action  of  calcium 
fluoride  on  (Prandtl  and  Manz), 
A.,  ii,  990. 
Vanadic  acid,  colloidal,  preparation  of 
(MiJLLER),  A.,  ii,  732. 
estimation   of,    in   the   presence   of 
phosphoric  acid  (Edgar),  A.  ,ii,71. 
Vanadium,  estimation  of,  in  the  presence 
of  arsenic  (Trautmann),  A.,  ii,  544. 
estimation  of  silicon  in,  and  in  its  iron 

alloys  (Trautmann),  A.,  ii,  538. 
and  iron,  estimation  of,  volumetrically 
(MiJLLER  and  Diefenthalek),  A., 
ii,  824. 
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Vanadium,  separation  of  iron  and  (Deiss 

and  Leysaht),  A.,  ii,  939. 
Vanadyl  salts.     See  under  Vanadium. 
Vanilla,  action  of  viltra-violet  light  on 
the  green  husks  of  (Pougnet),  A.,  ii, 
528. 
4-Vanillin   methyl   carbonate    (Pauly, 
ScHUBEL,    and  Lockemann),    A.,   i, 
788. 
3-TscVanillin  methyl  carbonate  (Pauly, 
ScHUBEL,    and  Lockemann),  A.,    i, 
788. 
Vanillin-^-methoxyphenylliydrazone 

(Pahoa  and  Santi),  A.,  i,  1030. 
3-Vanillylideneamino-2-nietliyl-4-quin- 
azolone  (Bogert,  P>ell,  and  Amend), 
A.,  i,  163. 
Vapour    density,   determination    of,    of 
volatile  substances  (Menzies),  A., 
ii,  94. 
influence  of  catalysts  in  determination 
of  (Kling),  a.,  ii,  371. 
Vapour  lines,  retrogressive  (Smits),  A., 

ii,  855. 
Vapour  pressure,  studies  in  (Smith  and 
Menzies),  A.,  ii,  114. 
optical  measurement  of  (Cuthbeutson 

and  Guthbertson),  A.,  ii,  582. 
calculation  of,  in  uni variant  systems 

(TJrbain  and  Scal),  A.,  ii,  370. 
alterations  in,   as  a   means  of   show- 
ing   the    existence    of    compounds 
(Krulla),  a.,  ii,  480. 
variation  of,  with  temperature  (Ceder- 

bekg),  a.,  ii,  966. 
heat  of  vaporisation  and  temperature, 
relation  between  (Cederberg),  A., 
ii,  854. 
of  hydrates,   determinaMon  of  (Par- 
tington), P.,  12. 
of   liquids,    causes    of   the    constant 
temi)erature  variation  in  (Michaud), 
A.,  ii,  371. 
in  binary  systems  of  partially  miscible 
li(|ui(ls  (Kohnstamm  and  Timmer- 
mans),  a.,  ii,  370. 
Vapours,  conduusation  of  (Becker),  A., 

ii,  1063. 
Variscite,      crystallised,      from      Utah 

(ScnALLER),  A.,  ii,   1103. 
Vaso-motor  centre,   effects  of  asphyxia 

on  th(t  (Mathison),  A.,  ii,  617. 
Vegetarians,  action  of  animal  proteins 
•  ■n  (Ai,i!ERTONi  and  Rossi),  A.,  ii,  411. 
Vegetation,   efiect  of   road   tarring  on 

(MiKAMM!:),  A.,  ii,   64. 
Velocity  of   racemisation.     See  under 

Allinity,  ciiemicai. 
Velocity  of  reaction.    See  under  Affinity, 

ihi-mial. 
o-Veratraldehyde,   derivatives  of  (Per- 
KiN,  Roberts,  and  Robinson),  P.,  57. 


Veratraldehyde,  6-nitro-,    condensation 

of,  with   acetone  and  alkali   (Pisov- 

scHi),  A.,  i,  577. 
o-Veratric  acid  (Perkin,  Roberts,  and 

Robinson),  P.,  57. 
Veratrine,  action  of,  on  striated  muscle 
(Lamm),  A.,  ii,  813. 

effect  of,  on  muscle  and  nerve  (Wal- 
ler), A.,  ii,  138. 
Veratrole,    3:4:5-^/mitro-,     preparation 

of  (Klemenc),  a.,  i,  779. 
a- Veratryl-  55-dimethylf  algenic         acid 

(Stobbe  and  Lknzner),  A.,  i,  374. 
o-Veratryl-5S-dimethylfalgide    (Stobbe 

aTid  Lenzner),  A.,  i,  374. 
7-Veratrylitaconic  acid,  and  its  barium 

salt     and     anliydride     (Stobbe    and 

Leuner),  a.,  i,  378. 
Veratrylnorhydrohydrastinine    (Pictet 

and  Gams),  A.,  i,  807. 
Verbascum  thapsus,  phytosterol  and  its 

derivatives    from   (Klobb  and   Ehr- 

wein),  a.,  i,  972. 
Verhasterol   and   its   acetyl   derivatives 

(Klobb  and  Ehrwein),  A.,  i,  972. 
Vernine,   identity    of,    with    guanosine 

(Schulze  and  Trier),  A.,  i,  155. 
Veronal,   toxicity  of  (Grober),  A.,  ii, 
316. 

pharmacology  of  (Roembr  :  Jacobj 
and  Roemer:  Jacobj),  A.,  ii, 
1120. 

detection  of  (Jorissen),  A.,  ii,  670. 

forensic  detection  of  (Heiduschka), 
A.,  ii,  816. 
Viburnum  lentago,  fruit  of  (Gillette), 

A.,  ii,  529. 
Vicianin,    constitution    of   (Bertrand 

and  Weisweiller),  A.,  i,  15. 
Vicianose,   con.stitution  of   (Bertrand 

and  Weisweiller),  A.,  i,  15. 
Vicine,    constitution  of    (Schulze  and 

Trier),  A.,  i,  155. 
l-Vinyl-A^-ci/cZo-hexene  (Egorova),  A., 

i,  959. 
6- Vinylideneamino-o-4-xylenol       (  Die- 

polder),  a.,  i,  853. 
l-Vinyl-/3-naphthol,  w-nitro-  (Remfry), 

T.,  -286  ;  P..  21. 
Vinyltrimethylammonium     ;?erchlorate 

bromo-     (Hofmann     and    HoBOLO), 

A.,  i,  608. 
Viscose  from  cellulose  and  from  starch 

(Ost,  Westhoff,  and  Gessner),  A., 

i,  710. 
Viscosity,    measurement  of    (Scarpa), 
A.,  ii.  17. 

ap]iaratns  for  determination  of  (v. 
Liemekmann),  a.,  ii,  585. 

and  atomic  weiuht  of  the  inert  gases, 
relation  between  (Rankine),  A.,  ii, 
87. 
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Viscosity,    correlation    of,    with    other 
^      pl'ysi^^l  proverties  (HiLDiTCH  and 
Dunstan),  p.,  93. 
in  relation  to  the  measurement  ot  the 
rate    of   reaction     (Du>stan    and 
MUSSELL),T.,565;  P;.  59- 
and    conductivity  in  ^™xed  solvents 
containing    glycerol     (Gbeig    ana 
Jones),  A.,  ii,  863. 
influence  of,   on  the  activity  of  dia^ 
stetic      enzymes      (Achalme    and 
BRESSON),  A.,  i,  591  ;  (Acha.me), 

and"velodty   of  hydrolysis    relation 

between  (Ghumell),  A.,n,lJi. 
of    binary    mixtures   (Drucker  and 

Kassei,),  a.,  ii,  373.        .^„^^,-,„>, 
of  binary  liquid  mixtures  (Drapier), 

of  ^olloida?'  solutions    (Woudstra), 

A.,ii,  190;  (Herzog),  A.,  u,  37<i^ 

of  dispersoids  (Hatschek),  A.,  u,  19- 

of  gases    of  the   argon   group  (Rein- 

of^^\4i£-i   solids  (BlNO 

of'^lWuidf'in'  rlfation    to    van    der 
WaalV     theory     (Smoluchowski), 

ofVuids'-ed   for    the  it^chamcai 
sevaration   of    minerals   (Clerici;, 

of^mixed^'^Uquids.    relation  between 
fluidity  and  (Bingham  and  White), 

of^or'gani?  Uquids  (Sorkau),   A.,  ii, 

Jbuience.    oi  Ji^f^s     (Bo^   ^f 
Bosk),  A.,  ii,  257  ; (v.  KArman),  A., 

of  "suspensions    (Bancelin),    A.,   ii 

Viticulture,    use    of  lead    arsenate    in 

(MoREAuandViNET),  A.,  n,  32b,  &/y. 

rS^Snni..  substances  in  the  roots  of 

viurUie''  'Se;  under  Electro- 
Votm^-SeeunderElectroch^mi^^^^^^^^ 
Vnliimea      molecular,    at   the    meiiin„ 

factor    in    series  on    (Le    Bas),     1., 
196. 

W. 

van     der    Waals'     ^^^'^'^'^      'ff 
quantities  of  (VAN  DER  Waalr),  A. , 

thirrhf't;iation  to  visco^ty  of 
liquids  (Smoluchowski),  A.,  u, 
258. 


Walden  mversion(McKENZiE  and  Bar- 
row), T.,  1910  ;  P.,  232  ;  (™er), 
A  i  418  •  (Fischer  and  bcHEiB- 
ler),'a.,  i,  527;  (Scheibler  and 
Wheeler),  A.,  i,  835-  . 

WaUflower.    See  Chciranthusche^r^ 
Warrenite,  composition  of  (Schaller), 

A       ii    209 

wash-bottle   for  continuous  hot  water 
suddIv  (Boltz),  a.,  u,  43d. 
witKdivided  liquid  layer  (Michel), 

cloting'contrivance  for  (Michel),  A., 

safety  (Happe),  A.,  ".  715. 

self-acting  (Hain),  A.,  n,  715. 

Washing  so'da.     See  Sodmm  carbon^^^^^ 

Wassermann  reaction  m  vabbits  i^^^^l 

iNGandMcKENZiE  ,  A.,  u,  59,  219. 

acS)n  of  lecithin  in  the  (Browning. 

Cruickshank,  and  Gilmour),  A., 

Watlr,  Constitution  of  (Rosekstiehl). 
A.,    ii,    270;    (Duclaux),    A.,    u, 

^Q5  .  e 

aggregation     and     crystallisation    of 

(SKWORZOFF),  A.,11,    970. 
polymerisation  of  (Rosenstiehl),  A., 

xnol'eclk'r  association  in  (Peddle  and 

Turner),  T.,  685;  P.,  8. 
r61e  of,  in   the  constitution  of  solid 

hydrates  (Feytis),  A.,  u,  lOf  • 
apparatus   for   electrolysis  of    (Woy- 

tacek),  a.,  ii,  877.  . 

decomposition  of,  by  "Itra-violet  light 

fTiAN),  A.,  ii,  452,  564. 
refractive  index 'of  (Baxter,  Burgess 

and  Daudt),  A.,  ii-.^^z. 
refraction  and  dispersion  by  (Mercz- 
yng),  a.,  ii,  574. 

ii    Q64 
determination  of  the  ^e^t  ^^  -^ra- 
tionof  (Richards  and  Maithewsj, 

isot-iesUc^ansion  of,  at  Wgh  t^" 
peratures  and  pressures  (Watson), 

bonhigpoi'n^ofJBERKELEVandAP- 

plfbey)   a.,  11,  luoi. 
vapour,  influence  of,  on  measurements 
in  a  McLeod  pressure  gauge  (Gui- 

thard),  a.,  ii,  582.  . 

in5«  of,  on   the  boiling  point  of 

ethyl  alcohol,  at  various  pressures 
(Wade  and  Merriman),  P.,  997  , 

paftiaf ^-essures  of,  in  mixtures  of, 
^  and  alcohols  (Doroschewsky),  A., 
ii,  1062. 
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Water  and  hydrogen  sulphide,  equilib- 
rium  between  (Scheffer),  A.,  ii, 
264. 
and  hydrogen    sulphide,    the   system 

(Scheffek),  a.,  ii,  870. 
and   phenol,  the   system  (Smits   and 

Maarse),  a.,  ii,  870. 
solubility  of.   in   benzene,    petroleum 
and   paraffin  oil  (Grosohuff),  A., 
ii,  595. 
and  alcohol,  boiling  points  of  mixture 

of  (Makiller),  a.,  i,  513. 
influence  of  the  acidity   of  aqueous 
solutions  on    the    system   oil    and 
(Reinders),  a.,  ii,  373. 
possible  solid  solution  of,  in  crystals 

(Richards),  A.,  ii,  589. 
sterilisation  of  (Woodhead),  A.,  ii,  63. 
decomposition  of,  by  bacteria  (Spat), 

A.,  ii,  1121. 
decomposition  of,  by  metals   (Kern- 

baum),  a.,  ii,  716. 
of    Lake   Tinaksk,   Astrakhan,    com- 
position of  (Sokoloff),  a.,  ii,  502. 
Water  of  crystallisation  (Lecoq  de 
Boisbaudran)  ;     A.,     ii,      270; 
(Rosenstiehl),  a.,  ii,  270,  386. 
in    hydrated     salts     (Baker    and 
AdLam),  T.,  507;  P.,  17. 
Chalk  waters,  sand-filtration  and  pre- 
cipitation of  (Nankivell),  a.,  ii, 
977. 
Moor  water,  acid  content  of  (Stkem- 

me),  a.,  ii,  70. 
Potable  and  drinking  water,  estima- 
tion of  chlorine  in  (Stuart),  A.,  ii, 
926. 
Bain-water,     composition     of,     from 
British  Guiana  (Harrison),  A., 
ii,  530. 
analysis    of,    from     Lincoln,    New 

Zealand  (Gray),  A.,  ii,  327. 
from  Groningen,  estimation  of  nitro- 
gen in  (HuDiG  and  Welt),  A.,  ii, 
1128. 
in    Tonquin,    nitrogen    content    of 

(Aufray),  a.,  ii,  224. 
estimation  of  chlorine  and  sulphuric 
acid  in  (Wituynj),  A.,  ii,  432. 
Sea-water,   solubility    of   oxygen    in 
(Whipple  and  Whipple),  A.,  ii, 
271. 
the  de-salting  of  (v.  Lippmann  and 

Erdmann),  a.,  ii,  723. 
chemical    action    of,    on    Portland 

cement  (Poirson),  A.,  ii,  204. 
action    of,    on    iron    (Friend    and 

Brown),  T.,  1302  ;  P.,  156. 
analysis  of  (Ruppin),  A.,  ii,  123. 
Spring  and  mineral  waters,  occurrence 
of    pentathionic     acid     in     (Mac- 
laurin).  P.,  10. 


Water  :— 

Spring  and  mineral  waters,  thermal, 
rare  gases  in  (Moureu),  A.,  ii, 
808. 

of  Brambach  (Fresenius  and 
CzAPSKi :  Weidig),  a.,  ii,  686. 

of  the  Caledonia  springs,  Ottawa, 
radioactivity  of  (Eve),  A.,  ii, 
846. 

of  Columhieres-sur-Orb,  amount  of 
radium  emanation  in  (Danne  and 
Cr^mieu),  a.,  ii,  1049. 

from  Diirkheim,  radioactivity  of 
(Ebler  and  Fellner),  A.,  ii, 
1049. 

of  Iceland,  radioactivity  of  (Thor- 
kelsson),  a.,  ii,  9.  4 

of  the  island  of  Ischia,  radioactivity 
of  (Scarpa),  A.,  ii,  8. 

Russian,  radioactivity  of  (Mezer- 
nitzky),  a.,  ii,  960. 

thermal,  from  St.  Saturnino,  radio- 
activity of  (Bernini),  A.,  ii, 
846. 

from  Silesia,  analyses  of  ( Woy),  A. , 
ii,  617. 

of  Teplitz-Schonauer,  radioactivity 
of  (§t£rba),  a.,  ii,  360. 

of  the  Tyrol,  radioactivity  of  (Bam- 
berger and  Kruse),  A.,  ii, 
1049. 

from  Uriage  (Iserc),  gases  in  (Mas- 
sol),  A.,  ii,  123. 

of   the    Yellowstone  Park,  radioac- 
tivity of  (Moore  and  Schlundt), 
A.,  ii,  360. 
Water  analysis  : — 

thermal,    analysis    of  by   some    new 

methods  (Gautier  and  Moureu), 

A.,  ii,  300. 
detection   of  nitrates   and  nitrites  in 

(DENiGfcs),  A.,  ii,  655. 
detection  and    estimation   of  nitrates 

and     nitrites    in    (TiLLMANS     and 

Sutthoff),  a.,  ii,  767. 
estimation  of  arsenic  and  of  iron  salts 

in  (Ageno  and  Guicciardini),  A., 

ii,  769. 
hard,  estimation  of  calcium  and  mag- 
nesium   in    (Nothnagel),    A.,   ii, 

1031. 
estimation   of  free   carbon  dioxide  in 

(Tillmans  and  Heublein),  A.,  ii, 

70. 
estimation  of  the  hardness  of  (Sxlber), 

A.,  ii,  228. 
estimation     of    iron,    ammonia    and 

nitrous    acid   in    (Sijpfle),   A.,   ii, 

940. 
estimation  of  traces  of,  by  magnesium 

methyl  iodide  (Zbrewitinoff),  A. , 

ii,  1026. 
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Water  analysis  :— 

estimation   of  nitrates  in    (Chamot, 

Pratt,  and Redfield),  A.,  ii,  331. 

estimation  of  nitrites  in  (Kastle  and 

Elvove),  a.,  ii,  437  ;  (Blanc),  A., 

ii,  930. 

estimation  of  organic  matter  in  (Noll), 

A.,  ii,  925. 
from   sulphur    springs,  estimation  of 
organic  matter  in  (Dittrich),  A., 
ii,  1035. 
Water-bath,  a  constant  level  (Miniot), 

A.,  ii,  714. 
Water-drinking,  studies  on  (Rulon  and 
Hawk  :  Wreath  and  Hawk),  A., 
ii,  1012. 
influence  of,    on   elimination  of    uric 
acid  (Rulon  and  Hawk),   A.,   ii, 
135. 
Wax,  bees,    alcohol    from   (Sundwik), 
A.,  i,  599. 
Candelilla,  constituents  of  (Sanders), 

P.,  250. 
Japanese,    alcoholysis   of  (Tassilly), 
A.,  i,  602. 
Waxes  of  the  Coniferce  (Bougault),  A., 
ii,  223. 
estimation  of  the  acid  and  saponifica- 
tion numbers  of  (Wichmann),  A., 
ii,  550. 
Weight  of  a  falling  drop  and  the  laws  of 
Tate    (Morgan),    A.,    ii,    372,    584  ; 
(Morgan  and  Thomssen),  A.,  ii,  584  ; 
(Morgan    and    Daghlian),    A.,    ii, 
585  ;  (Morgan  and   Schwartz),  A^, 
ii,  698  ;  (Morgan  and  Cann),  A.,  i^* 
699  ;  (Morgan  and  McAfee),  A.,  ii, 
857  ;   (Morgan  and  Owen),    A.,  ii, 
1067. 
Weights,  molecular,  determination  of, 
by   lowering   of  vapour   pressure 
(Menzies),  a.,  ii,  94. 
and  viscosity  of  liquids  and  solids 
(Bingham),  A.,  ii,  372. 
Whalebone,   monoamino-acids    of    (Ab- 
DERHALDKN  and  Landau),  a.  ,  ii,  509. 
Wheat,  influence  of  soil  on  the  root  de- 
velopment of  (Polle),  a.,  ii,  224. 
effect    of   chemical    reagents    on    the 
growth  of  seedlings  of  (Reed),  A., 
ii,  1127. 
influence  of  fermented  sugar  solutions 
on   the   respiration    of  seedlings  of 
(Iwanoff),  a.,  ii,  48. 
effect  of  volatile  substances  on  germ- 
inating (Coitpin),  a.  ,  ii,  65. 
utilisation  of  the  proteins  of  (Mendel 
and  Fine),  A.,  ii,  1109. 
White  metal,  analysis  of  (ScHiJRMANN), 

A.,  ii,  158. 
Wines,  action  of  nitrogen  on   (Malve- 
zin),  a.,  ii,  916. 


Wines,    new   treatment  of  (Malvezin), 
A.,  ii,  648. 
alkalinity  of  the  ash  of  (Baragiola 

and  Huber),  A.,  ii,  662. 
manganese  in  (Prandi  and  Civetta), 

A.,ii,  648. 
oxalic    acid    in    (Monnier),    A.,    ii, 

648. 
bitter,  ferment  producing  acraldehyde 

in  (Voisenet),  A.,  ii,  915,  1127. 
detection  of  sucrose  in  (Schaffer  and 
Philippe  :  Rothenfusser),  A.,  ii, 
665. 
analysis  of  (v.  der  Heide  and  Bara- 
giola), A.,  ii,  529. 
physico-chemical  analysis  of  (Philippe 

and  Duperthuis),  A.,  ii,  662. 
estimation  of  the  acidity  of  (Malve- 

ziN),  A.,  ii,  342. 
estimation  of  volatile  acids  in  (  Wind- 
isch  and  Roettgen),   A.,  ii,  942  ; 
(Verda),  a.,  ii,  1037. 
estimation  of  alcohol  in  (Duperthius 

and  Philippe),  A.,  ii,  662. 
physico-chemical  estimation  of  calcium 

in  (DUBOUX),  A.,  ii,  228. 
estimation  of  glycerol  in  (Kinati),  A., 

ii,  545. 
estimation  of  nitric  acid  in  (Tillmans), 

A.,  ii,  930. 
estimation  of  phosphorus  in(DoRMANE), 

A.,  ii,  931. 
white,  estimation  of  sulphur  dioxide  in 

(Richter),  a.,  ii,  330. 
estimation  of  tannin  in  (Malvezin), 

A.,  ii,  779. 
estimation  of  tartaric  acid  in  (Carles), 
A.,  ii,  342  ;  (Kling),  A.,  ii,  666. 
Withania    somnifera,     constituents     of 
(Power  and  Salway),  T.,  490  ;  P., 
53. 
Withanic   acid    and    its    methyl    ester 
(Power  and  Salway),  T.,  505;  P., 
53. 
Withaniol     and    its    acetyl    derivative 
(Power  and  Salway),  T.,  497  ;  P., 
53. 
Witherite,    specific    heat    of     (Lasch- 

TSCHENKO),  A.,  ii,  253. 
Wittchenite  (Priwoznik),  A.,  ii,  991. 
Wolfram    concentrate,   assay  of  (Hut- 
chin),  A.,  ii,  940. 
Wolframite,  estimation  of  tungsten  in, 
in  presence   of  molybdenite  (Traut- 
mann),  a.,  ii,  1139. 
Women, creatine  in  the  urine  of  (Krause), 
A.,  ii,  1116. 
suckling,  influence  of  urea  on  the  blood 
and  milk  of  (Engel  and  Mursoh- 
hauser),  a.,  ii,  815. 
Wood,  Philippine,  constituents  of  (Cox), 
A.,ii,  762. 
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"Wool,   sheep's,   adsorption   of  acids   by 

(v.  Geokgievics  and  Pollak),  A.,  ii, 

1070. 
Worms,  parasitic,  peptolytic  enzymes  in 

(Abdeuhaluen),  a.,  ii,  1009. 
"Wormwood"      oil,      constituents      of 

(ScHiMMEL  &  Co.),  a.,  i,  894. 

X. 

X-rays.     See  Routgen  rays  under  Photo- 
chemistry. 
Xanthaline,  derivatives  of,  and  its  iden- 
tity with  papaveraldine  (Dobson  and 
Perkin),  T.,  135;  P.,  4. 
Xanthic  acid,  metallic  salts,  pyrogenic 
decomposition  of  (Hubert),  A.,  i, 
348. 
reactions  of  (Ferrer  Hernandez 
and  Campo  y  Ceudan),  A,  ii,  82.5. 
Xanthine,  formation  of,  from  uric  acid 

(Sundwik),  a.,  i,  584. 
Xanthone,   condensation   of  p-dibromo- 
benzene  with  (Cone  and  West),  A.,  i, 
805. 
Xanthonedicarbozylic     acid     (Lieber- 

mann  and  Zsuffa),  A.,  i,  388. 
Xanthotoxin,      and       its       derivatives 

(Priess),  a.,  ii,  646. 
Xanthoxylene    and     its     hydrochloride 
(Semmler  and  Schossberger),  A.,  i, 
1002. 
Xanthoxylutn  alatuin  and  aubertia,  con- 
stituents of  the  essential  oil  of  (Semm- 
ler and  Schossberger),  A.,  i,  1002. 
Xenon,  spectrophotometric  estimation  of 

(MouREU  and  Lepape),  A.,  ii,  1134. 
o-Xylene,  derivatives  of  (Cuossley  and 
Wren),  T.,  2341  ;  P.,  307  ;  (Crossley 
and   Morrell),    T.,  2345  ;   P.,    307; 
(Diepolder),  a.,  i,  853. 
o-Xylene,  wca'-di-iodo-  (Knoll  &  Co.), 
A.,  i,  432. 
3-nitro-,  and    3:6-c?mitro-  (Crossley 

and  Wren),  T.,  2342  ;  P.,  307. 
4:6dznitro-  (Crossley  and  Morrell), 
T.,  2349. 
m-Xylene,  4:5-rfihydroxy-  (Diepolder), 
A.,  i,  853. 
o)<i>-'di-iodo-,  and  tetraiodo-  (Knoll  & 
Co.),  A.,  i,  432. 
^-Xylene,  interaction  of,  with  ethyl  di- 
azoacetate  (BucHNER  and  Schulze), 
A.,  i,  50, 
(ow'-di-iodo-  (Knoll  &  Co.),  A.,  i,  432. 
4-m-Xyleneazo-5-liydroxy-3-methyl- 
isooxazole  (Bulow  and  Kecking),  A., 
i,  245. 
4-7rt-Xyleneazo  5-hydrxoxy-3-methyI- 
pyrazole  (Bulow  and  Kecking),  A., 
i,  405. 


:  3fe  =  l  S  ;  j)-xylene,  Me  :  Me  =  l-A.) 
4-?/i-Xyleneazo-5-liydroxy-l-phenyl-3- 

methylpyrazole   (Bulow  and   Keck- 
ing), A.,  i,  405. 
4-7n-Xyleneazo-3-plienylisoozazolone 

(Meyer),  A.,  i,  341. 
m-Xylenol,     6-chloro-,    preparation     of 

(Orton  and  King),  T.,  1191. 
j:)-2-Xylenol,  3:6-c?ibromo-4-amino-,  and 

3:6-afibiomo-5-nitro-,    and    its    acetyl 

derivative  (ZiNCKE  and  Breitweiser), 

A.,  i,  216. 
m-Xylidine,5-chloro-  (Orton  and  King), 

T.,  1188. 
o-4-Xylenyl    acetates,    5-amino-,   acetyl 

derivatives      (Diepolder),      A.,      i, 

853. 
o-3-Xylidine,  4:5-,  4:6-,  and  5:6  dinitro-, 

and  their  acetyl  derivatives  (Crossley 

and  Morrell),  T.,  2349  ;  P.,  307. 
o-4-Xylidine,  3:4(56)-,  and  3:5-c?mitro- 

and  their  acetyl  derivatives  (Crossley 

and  Morrell),  T.,  2350  ;  P.,  307. 
9?i-4-Xylidylcamphoformeneaminecarb- 

oxylic  acid  and  its  m-4-xylidine  salt 

(Tingle  and  Bates),  A.,  i,  55. 
p-Xyloquinol,     c^ibromo-,    c^iacetate    of 

(ZiNCKE  and    Breitweiser),   A.,   i, 

216. 
Xyloquinone,  j8-lactone  of  (Staudinger 

and  Bereza),  A.,i,  461. 
2?-Xyloquinone,    action    of    magnesium 

methyl  iodide  on  (Bamberger    and 

Blangey),  a.,  i,  883. 
2-?«-Xyloylbenzoic  acid,  5'-amino-,  and 

5'-chloro-  (Badische  Anilin-  &  Soda- 

Fabrik),  a.,  i,  885. 
3-(?H-4)-Xyloylpicolinic    acid    (Halla), 

A.,  i,   1021. 
0-  aud^-Xylyl  iodide  (Pawlowsky),  A., 
i,  442. 

t^isulphide     (Stbzelecka),     A.,     i, 
196. 
^-Xylyl  sulphide  (Martynowicz),  A.,  i, 

196. 
0-4-,     m-4-,     and    ^-5-Xylylammonium 
osmichloride  (Gutbier  and  Walb- 
inger),  a.,  i,   191. 

platiuibromide  (Gutbier,  Bauriedel, 
and  Obermaier),  A.,  i.  33. 
O-0-,  m-,  and  ^-Xylyl-oo-dimethylaceto- 

piienone  (Haller  and  Bauer),  A.,  i, 

726. 
0-      and      jJi-Xylyldimethylethylamine 

(Kaller  and  Bauer),  A.,  i,  726. 
0-,  m-,  and  jj-Xylyldimethylethylcarb- 

inol    (Haller    and    Bauer),   A.,   i, 

726. 
o-Xylyleneconhydrinium  salts  (Scholtz), 

A.,  i,  327. 
o-Xylylenestilbazoliniumsalts(ScHOLTZ), 

A.,  i,  327. 
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o-Xylylene-m-    and   jp-xylylenedipiperi- 

dinium  salts  (Scholtz),  A.,  i,  327. 
7n-Xylyleiie-^-xylylenedipiperidinium 

salts  (Scholtz),  A.,  i,  326. 
0-  and  jp-Xylyl    ethers    (Pawlovvsky), 

A.,  i,  442. 
2-m-4-Xylyl-3-etliyhsoindoliiione,         3- 

hydroxy-,    (Kuhara  and  Komatsu), 

A.,  i,  207. 
0-  and  m-4-,  and  ^-2-XylylmetliylallyI- 

carbinol  (Matschurevitsch),   A.,   i, 

961. 
2-TO-4-Xylyl-3-methyhsoindolinoiie,      3- 

hydroxy-   (Kuhaka    and    Komatsu), 

A.,  i,  207. 
0-3-,     mA-,     and    ^-Xylylphthalamide 

(Kuhara  and  Komatsu),  A.,  i,  207. 
as-,     and    s-j-3,     mA,     and     ^'■Xylyl- 

phthalimide  (Kuhara  and  Komatsu), 

A.,  i,  207. 
3-(?«.:4)-Xylyl    pyridyl  ketone   and  its 

picrate  (Halla),  A.,  i,   1021. 
i)-Xylyl8ulphone  (Martvnowicz),  A.,  i, 

196. 
p-Xylylsulphoxide  (Martynowicz),  A., 

i.  196. 


Yeast,  influence  of  acids  and  alkalis  on 

the  autolysis  of  (Navassart),  A., 

ii,  141. 
influence  of  antiseptics  on  the  autolysis 

of  (Navassart),  A.,  ii,  640. 
influence  of  salts  on  the  autofermenta- 

tion  of  (Harden  and  Paink)    P., 

103. 
extraction    of   zymase   from   (v.    Le- 

bedeff),     A.,     i,    248  ;     ii,    519  ; 

(Rinckleben),       a.,       i,       1054; 

(Kayser),  a.,  ii,  421,  640. 
activity  of  the  enzymes  of  (v.  Euler 

and  Kullberg),  A.,  ii,  817. 
amount  of  glycogen  in  (Henneberg), 

A.,  ii,  519. 
fermentation    with    (v.     Euler    and 

Lundeqvist),  a.,  ii,  640. 
fermentation,  sugar-free  (Neu berg  and 

Hildesheimer),  a.,  ii,  320;  (Neu- 

BERG  and  Tir),  A.,  ii,  520;  Neu- 

BER6  and  Karczag),  A.,   ii,  1019, 

1020. 
influence  of  arsenic  compounds  on  the 

fermentation  of  sugars  by  (Harden 

and  Young),  A.,  ii,  519. 
degradation  of  amino-acidsin  fermenta- 
tion by  (Neubauer  and  Fromherz), 

A.,  i,  201. 
reduction      of      furfural  dehyde      by 

(Lintner  and  v.  Liebig),  A.,  ii, 

816. 


:  Me  =  l:B;  -^-xylene,  Me:  Me  =  l-A.) 
Yeast,  degradation   of  nitrogenous  sub- 
stances by  (Schwarz),  A.,  ii,  640. 
formation     of     plasma     protein     by 

(Ehrlich),  a.,  ii,  1122. 
food-value  of  (Voltz  and  Baudrexel), 

A.,  ii,  215. 
utilisation    of,    in    the    human    body 
(Voltz  and   Baudrexel),    A.,   ii, 
304. 
Yeasts,  assimilation  of  different   carbo- 
hydrates by  different  (Lindner   and 
Saito),  a.,  ii,  758. 
Yeast  cells,  alteration  in  the  fermentative 
properties  of,  after  killing  by  acetone 
(Herzog  and  Saladin),  A.,  ii,  914. 
Yeast-gum  (v.  Euler  and  Fodor),  A., 
i,  607  ;  (Salkowski),  A.,  i,  825. 
behaviour  of,  in  autolysis  and  fermenta- 
tion (Salkowski),  A.,  ii,  62. 
Yeast-juice,  hexosephosphoric  acid  from 

(Young),  A.,  i,  422. 
Yeast-nucleic  acid(LEVENE  and  Jacobs), 

A.,  i,  96,  510. 
Yohimbine,    effect    of,    on    muscle    and 

nerve  (Waller),  A.,  ii,  138. 
Yttrium,   organic   salts  of  (Pratt   and 

James),  A.,  ii,  893. 
Yttrium  earths,  fractionation  of  (Ben- 

ner),  a.,  ii,  285. 
Yttrofluorite  from  'Norw&j  (Vogt),  A., 
ii,  733. 


Zein,  action  of  the  pancreatic  juice  on 

(Baglioni),  a.,  ii,  999. 
Zeolites,   constitution  of  (Baschieri), 
A.,  ii,  502. 

from  Hungary  (Mauritz),  A.,  ii,  46. 
Zinc,    spectrum  of  (Paschen),    A.,   ii, 
833. 

apparatus  for  demonstrating  the 
action  of  acids  on  pure  and  impure 
(Caspari),  a.,  ii,  270._ 

and  manganese,  joint  influence  of, 
on  the  development  of  Axpergillus 
niger  (Bertrand  and  Javillier), 
A.,  ii,  421. 

silver  and   lead,   equilibrium  in   the 
system  (Kremann  and  Hofmeir), 
A.,  ii,  884. 
Zinc  alloys  with  aluminium  (Rosenhain 
and  Archbutt),  A.,  ii,  895. 

with   lead  and   tin    (Levi-Malvano 

.  and  Ceccarelli),  A.,  ii,  1088, 
1089. 

with  mercury,  equilibrium  of,  in  rela- 
tion to  the  Clark  cell  (Cohen  and 
van  Ginneken),  a.,  ii,  14. 

with  nickel  (Vigouroux  and  Bour- 
bon), a.,  ii,  1095. 
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Zinc  alloys,  with  silver  and  lead,  poten- 
tial of  (Kremann  and  Hofmeieb), 

A.,  ii,  848. 
with  tellurium  (Kobayashi),  A.,  ii, 

1089. 
Zinc  bromide  and  chloride,  efficiency  of, 

as    drying     agents    (Baxter    and 

Warren),  A.,  ii,  268. 
chloride,  compound   of,    with  aniline 

(Hodges),  A.,  i,  191. 
chromates  (Groger),  A.,  ii,  283. 
moloxide.     See  Zinc  peroxite. 
nitrate,  ammonia  and  water,  equilib- 
rium in  the  system  (Stasevitsch), 

A.,  ii,  476. 
nitride,    presence   of,   in    commercial 

zinc  (Matignon),  A.,  ii,  605. 
oxide,    solubility    of,    in    fused  lead 

silicate   and   borate    (Holdcroft), 

A.,  ii,  983. 
peroxides  (Kazanecky  :    Carrasco), 

A.,   ii,   282;    (Teletoff),    A.,    ii, 

490. 
peroxite    {zinc    moloxide;    zinc  per- 

oxydate)  (Ebler  and  Krause),  A., 

ii,  801. 
sulphate,  precipitation  of  proteins  by 

(Lippich),  a.,  i,  934. 
Zinc  organic  compounds,  and  their  use 

in  organic  syntheses  (Blaise),  A., 

i,  415. 
reaction    between,     and    unsaturated 

compounds    (Kohler,    Heritage, 

and  Macleod),  A.,  i,  862. 


Zinc  organic  compounds,  action  of  the 
chlorides     of    o-alkyloxy-acids    on 
(Blaise  and  Picard),  A.,  i,  175, 
260. 
action     of,     on     ethyl    orthoformate 
(Shdanovitsch),  a.,  i,  10. 
Zinc,     precipitation     of,    as    carbonate 
(Schirm),  a.,  ii,  1138. 
estimation  of,    electrolytically  (Kem- 

merer).  A.,  ii,  335. 
estimation         of,         gravimetrically 

(Grund),  a.,   ii,  659. 
estimation  of,  volunietrically  (Kopen- 

hague),  a.,  ii,  155. 
separation   and  estimation  of  (Pipe- 
REAUT  and  Vila),  A.,  ii,  441. 
Zinc  blende,   influence   of  lime  on  the 
sulphur  content   of  roasted  (Prost), 
A.,  ii,  283. 
Zinc   minerals   from   Kansas,    Missouri 

(Rogers),  A.,  ii,  900. 
Zirconium,  estimation  of  (Wedekind), 

A.,  ii,  774. 
Zygadenus  intermedius,  alkaloids  from, 
physiological  eff'ects  of  (Mitchell 
and  Smith),  A.,  ii,  911. 
analysis  of  (Heyl  and  Raiford),  A., 
ii,  325. 
Zymase,  extraction  and  nature  of  (Lebe- 
deff),  a.,  i,  828. 
extraction  of,   from  yeast  (v.    Lebe- 
deff),      a.,     i,     248;     ii,     519; 
(Rinckleben),      a.,      i,       1054  ; 
(Kayseb),   a.,    ii,    421,    640. 


ERRATA. 

Collective  Index  1893-1902. 

Part  II.     Subjects. 
Page      Line      Col.  ,, 

e05      j:       11    *'"'::;St'>ndN™^..).1893,A.,i,346.•• 


834 


20' 


Page     Line 
561 


562 

1032 
1068 


6- 

4- 

1 

3 

5 

6    J 

9 


Vol.  LXXXVI  (Abste.,  1904). 
Part  I. 


for  "  MaloHobenzylamic  "  read  "Malobenzylamic." 


'  Sandurin  "  read  "  Gandurin."  _^ 
/NH'CH 


„    "C02H-CH(NH2)-CH2-C/ 


CH:N 


read 


"C02H-CH(NH2)-CH2-C 


\ 


/NH-CH" 

II    . 
CH-N 


YoL.  XO  (Abstr.,  1906). 

Part  I. 

547      14      for  "  Cklorohistidinecarboxylic  "  read  "  Chlorohistinecarboxylic." 

547       18   ^ 
547      22* 

880        6*1      -< .  histidinecarhoxylic  "  read  ' '  histinecarboxylic. 
Part  IL        " 
11* 

Vol.  XCIV  (Abstr.,  1908). 

Part  I. 

.694       8  ^ 
12 

14 

19 

22   J  „ 

694       13         ,,     "  nitrate "  reo^  "  nitrite. 


.for  "chlorohistidinecarboxylic"  read  "chlorohistinecarboxylic. 


^62      '?*A    "     "dn"amyUd:^eac:fop^^^^  read    "hydroxyl- 

763       10    J    "  aminocinnamylideneacetophenoneoxime. 

Part  II  (Index). 


Page       Line      Col.  ,  ,,  a    ;    Kan" 

1131  5  ii  for  "A.,  ii,  590     read  " A,  i,  590. 


From  bottom. 
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Page 

Line 

246 

5* 

248 

17* 

589 

8* 

745 

13* 

745 

8* 

745 

7* 

1026 

16* 

1530  ERRATA  (continued). 

Vol.  XOVI  (Abste.,  1909). 
Part  11. 

for  "  mammellated  "  read  "mamillated." 

,,    "von  Rath"  read  "  vom  Rath." 

,,    "  syenite  "  reaf?  "  sodalite. " 

hisert  "Rhodesia"  before  "  Broken  Hill." 
for  "  orthorhombic  "  read  "anorthic." 

insert  "  optic  "  before  "axial  angle." 
for  "Corinth"  read  "Carinthia." 

Part  II  (Index). 
Page     Line    Col. 
1149      31       ii     for  "William"  read  "Walter." 

Vol.  XCVIIl  (Abstr.,  1910). 

Part  I. 
Page     Line 

292        8     /or  "  Formation  "  rcac?  "  Function. " 

350        9*     ,,    "Jose  R.  Carracido"  reaoJ  "Jose  RoDiGUEZ  Carracido," 
562      17*     „    "G,,B.,,0^-Ns"read"C,oili302^s-" 

Part  II. 

for  "  BrgOg  "  read  "  BigOg." 

,,    "granite"  read  "garnet." 

,,  "  Gibbsite  "  read  "  hibschite." 

,,  "210"rear;^  "221." 

,,  "  Grignard  "  read  "  Guignard." 

,,  "a.morphons"  read  "isomorphous." 

,,  "  kammereite  "  read  "kammererite." 

„  "  R"3(R'2)"Si304  "  read  "  R"3K"'2Si30i2." 

,,  "Rhen-"  reacJ  "Rhenish." 

Part  II  (Index). 
1362     4 — 9    Col.  i    these  two  entries  should  be  under  "Glutaconic  acid." 

Vol.  C  (Abstr.,  1911). 
Part  I. 

for  "iQ2"  read  "174." 
, ,  "  glycol  "  read  ' '  glycine. " 

,,   "  1-phenylquinoline  "  reac?  "2-phenylquinoline." 
,,    "  Reynaud  "  read  "  Raynaud." 
,,    "  Giuseppe  "  reaci  "  GuiDO. " 
,,    "  i-chloro-l-7nethylcyclohexan-2-one"  read 

' '  i-chloro-l-methylcjclohexan-S-one." 
,,   "  Reitenstein  "  read  "  Reitzenstein." 
„    "  C15H12ON2  "  read  ' '  C13H12ON2. " 

,,    "  Aminomethylglyoxaline  "  read  "  Aminomethylglyoxalone." 
,,    " increasing "  reac^  "decreasing." 
„    "  CaHgONa  "  read  ' '  CaHgONio. " 

*  From  bottom. 
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312 
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668 

16 

967 

23 

968 
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968 
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969 

20 

36 

20* 

116 

21* 

157 

23 

181 

20* 

211 

9* 

211 

22 

225 

16* 

230 
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238 

5* 

257 

15 

359 
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ERRATA  {continued). 


1531 


687 


1033      13^ 


for   '^i.m-Xyleneazo-5-hydroxy-i-methylpyrazolc''  ^^^ad  ^, 

'°^  -^  i.ra.Xyleiieazo-5-hydroxtj-B-methylpyrazole. 

„    "  .furfuran-2.carboxylate  "  read  "  ■f^r'^f'^f^'^^^i^irscH- 

„     '<GKISCHKEWIT8CH-FR0CHIM0WSKY"«arf  "  GUISHKEWITSCH 

Trochimowsky." 
/CO-C:N-C  =  CR\         ,  ,       ^ 

uq/        I        I  ^NR     react 

"         ^N=CPhCMe:N/  no.C:N-C  =  CR. 

\N=CPhNMe-N/ 

"NMe-CMe^  /^^■^^\n.^..       ^ 

I  I      V-N:C<  )CO"reaci 

"      NPh-CO-/  ^^S'?:HpM  CO-NH 

NPh-CO-/'  \CO-NH/ 

"  LowRY  "  read  "  Lowy." 
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282 
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312 
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515 

16 

537 

5* 
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2* 

567 

21,  22 

570 

4 

703 

5 

Part  II. 

for  "Takahastu  "  read  "Takahashi."  ^, 

"  Alkali-earths  "  read  "  Alkah-earth  Metal». 
"Goebel"  read  "Gaebel." 
"Ion"  read  "Iron."  ,  v     •    » 

3*  "  Nitrosulphonic  "  read  "  Nitrososulpliomc.^ 

1  &  12  V  -Ba3AsA,6H,0';  W  ''Ba3As,S3,6H,0. 
,,    "BaaAsgOg     read      BaaAsgbgjbHaU. 
'The  equation  sJtould  read  a.  o  j_qw  q  " 

^  "3Ba(SH)2+As2S5=Ba3As2S8+3H20- 

/or  "  Browing  "  read  "  Browning." 
' '  Execrated  "  read  ' '  Excreted. 

',',    ' '  Heiduscka  "  read  ' '  Heiduschka. 

,,    "%"  read  "%o." 

disintegration  of  which. " 
"than"  read  "that." 
"    "21"  read  "22." 


Part  II  (Index). 

1397      10    Col.  i..  under  "German  Silver"  add  "estimation  of  nickel  in  (Ibbot- 
SON),  A.,  i,  1139." 


*  From  bottom. 
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